No. 4 | November 2011 | www.pc-control.net

6

| cover

More possibilities on a DIN rail:
Embedded PCs with multi-core
CPU and PCI Express

10 | interview

13 | products

A plea for more production
efficiency – Interview with
Hans Beckhoff

Servomotor AM8000 integrates
feedback system in the standard
cable

CX2000:
multi-core express
on a DIN rail

2 contents

PC Control 04 | 2011

6 |

More possibilities on a DIN rail:
Embedded PCs with multi-core
CPU and PCI Express

13 |

Servomotor AM8000 integrates
feedback system in the standard
cable

32 | STIWA Group, Austria: high-performance laser welding plant for gearbox component manufacturing

4 |

news

18 |

Power monitoring terminal for the highly
precise measurement of voltage and current

32 |

STIWA Group, Austria: high-performance
laser welding plant for gearbox component
manufacturing

19 |

EtherCAT Box enables a free choice of
encoders

35 |

Finn-Power Oy, Finland: increased productivity
in sheet metal processing

interview

38 |

Friesen’s, USA: EtherCAT helps makes food
processing faster

40 |

Despatch Industries, USA:
Maximum efficiency and lowered production
costs for solar modules

42 |

Monnier + Zahner AG, Switzerland:
Software CNC controls grinding machine
for dental drill production

IETV Elektrotechnik AB, Sweden: PC-based
control system helps supply power to the
Swedish railways

45 |

LCA Automation AG, Switzerland:
PC control platform enables vertical and
horizontal integration

28 | Webasto AG, Germany: High degrees of
freedom in hardware and software for test
bench engineering

48 |

Widex, Denmark: Embedded PCs form the
basis for innovative building automation

First “Asia Pacific Sales Meeting” in
Shanghai, China
5 |

New branch offices in Stockholm and
Gothenburg
20 |

87 new apprentices and students start
their careers at Beckhoff

6 |

TwinCAT 3: Control programming utilizes
benefits of the PLC and IT worlds

cover
24 |

More possibilities on a DIN rail: CX2000
with multi-core CPU and PCI Express

10 |

interview
26 |

Interview with Hans Beckhoff:
A plea for more production efficiency

13 |

products
PCI Express: no limits for PROFIBUS
process data

worldwide

products
AM8000 servomotor series: The latest
generation of highly dynamic servomotors

imprint
PC Control –
The New Automation Technology Magazine
Published:
Beckhoff Automation GmbH
Eiserstraße 5
33415 Verl/Germany
Phone: +49 (0) 52 46 9 63 - 0
Fax:
+49 (0) 52 46 9 63 - 1 98
info@beckhoff.com
www.beckhoff.com

Editor-in-Chief:
Frank Metzner
Editors:
Gabriele Kerkhoff
Martina Fallmann
Phone: +49 (0) 52 46 9 63 - 1 40
Fax:
+49 (0) 52 46 9 63 - 1 99
editorial@pc-control.net
www.pc-control.net

Picture Proof:
Despatch Industries, USA
ICSA Automation, Columbia
IETV Elektrotechnik AB, Sweden
Finn-Power Oy, Finland
Friesen’s, USA
LCA Automation AG, Switzerland
Monnier + Zahner AG, Switzerland
Sibeliustalo/Sami Lettojärvi, Finland
STIWA Group, Austria
Webasto AG, Germany
Widex, Denmark

Graphic Design: www.a3plus.de
Printed by: Richter Druck- und
Mediencenter, Germany
Circulation: 27,500

PC Control 04 | 2011

3 editorial

Simplified software engineering for
PC-based control

TwinCAT 3 –
Revolution and Evolution
50 | Sibelius Hall, Finland: World class
concert acoustics with Beckhoff
automation technology

50 |

Sibelius Hall, Finland: World class
concert acoustics with Beckhoff automation
technology

52 |

ICSA Automation, Colombia:
Beckhoff Embedded PCs control hydroelectric power plant

54 |

research & development
EtherCAT Servo Drives and
servomotors control computerized
foosball table game

56 |

ETG
News and activities of the EtherCAT
Technology Group

58 |

events
Trade shows and events 2012

Beckhoff has successfully used PCs to automate machines and systems for 25 years. Of course, PC performance has increased tremendously in this time and
Moore’s law still applies: Processor performance doubles
every two years. Despite this, PCs run at full load surprisingly often, which is due to the continuously increasing
demands of automation. Machines that were equipped
with 10 axes 25 years ago today may have 50 to
100 axes. Also, many new tasks and functions have since
been automated. A further factor is the increasing integration of control and measurement technology. While
25 years ago hardware-based temperature controllers
were used, such controllers tend to be implemented in
Dr. Josef Papenfort, TwinCAT Product
the machine software these days. The current trend is
Manager, Beckhoff
for more and more measurement technology to migrate
from special modules into pure software components.
Condition monitoring systems are a good example here. In past situations where
expensive external solutions had to be created, today TwinCAT is available as
a collection of software blocks to more easily and cost-effectively implement
Condition Monitoring.
TwinCAT simplifies the engineering of all these software components. All programming is done in one tool, based on a common set of available languages.
This results in significant engineering cost savings. You no longer need specialists
who can program a special controller in a special programming language. Timeconsuming configuration of the communication between the controllers is also
a thing of the past. The work of several traditional hardware devices is today
integrated into a software-based system that runs on a single PC.
Naturally, this ever increasing volume of software needs to be managed properly. This is where the integrated approach of TwinCAT 3 comes in. Everything is
combined in a single environment – Microsoft Visual Studio®. In addition to pure
PLC programming languages, C/C++ and Matlab®/Simulink® are available and
more suitable for special tasks. Another advantage of the integration in Microsoft
Visual Studio® is the possibility to use software engineering tools for the automation software. Source code and project management tools such as the Microsoft
Team Foundation Server are naturally fully integrated in Visual Studio® and can
handle the management and configuration of PLC projects.
TwinCAT 3 facilitates software engineering in the world of automation. The
advantages are obvious. A great deal more software has to be developed much
more quickly with consistently high quality. In many cases this necessitates a
team of engineers. Project planning, version control and bug tracking are essential. TwinCAT 3 in combination with the powerful array of standard tools from
Microsoft provides the ideal framework for the job.
Dr. Josef Papenfort, TwinCAT Product Manager, Beckhoff
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The 35 participants of the first “Asia Pacific Sales Meeting” in Shanghai

First “Asia Pacific Sales Meeting” in Shanghai, China
The first “Beckhoff Asia Pacific Sales Meeting (APSM)” took place from 14 to 17 September in Shanghai.
The metropolitan city of 23 million inhabitants offered the ideal setting for the international meeting.

Participants included the Beckhoff subsidiary companies from Australia,
the United Arab Emirates, Singapore, Malaysia, India, Japan, China and
the distributors from South Korea and Taiwan. The meeting was supplemented by speakers from the German head office and from the Beckhoff
subsidiary in Finland.
The host Liqiang Liang, Managing Director of Beckhoff China, opened
the conference and provided an overview of the dynamic development
of what is presently the largest Asian subsidiary with 126 employees. The
Asia Pacific region encompasses 54 % of the world’s population and is
one of the strongest growing regions. In 2010 Beckhoff achieved over
20 % of its total turnover there with over-proportional growth. Kai Ristau,
Head of International Sales and Business Development at Beckhoff Automation, says: “Studies of the Asia Pacific region indicate that this region
can achieve a doubling of its current gross national product by 2050,
which would thus represent around 45 % of the global gross national
product. With the growth dynamos China and India, Asia Pacific offers
very important and interesting sales markets. For internationally operative companies it is a key region for the future success of the enterprise.”
Apart from the exchange of experience and news, the objective of the
international conference, whose motto was “One Team – One Vision –
Cooperation”, was the expansion of regional cooperation. “The APSM is
intended to bring the participants closer together, so that we can guarantee cross-national assistance and the optimum support of our customers
in this region too”, explains Kai Ristau.

Liqiang Liang, Managing Director of Beckhoff China (l.), and Kai Ristau, Head of International Sales
and Business Development (r.), at the first „Beckhoff Asia Pacific Sales Meeting (APSM)” in Shanghai.

The reports and market overviews from the individual countries were
supplemented by presentations from the industrial segments of wind
power and plastics machines and by current marketing topics.
At the end of the conference, all participants symbolically signed the goal
definition “Vision 2020”. The share of total turnover will continue to increase through the great potential in the “Asia Pacific” region. To this end
the sales network is to be consistently expanded. Further subsidiary companies are planned. The next APSM will take place in 2013 in Singapore.
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Sales offensive in Sweden: new branch offices
opened in Stockholm and Gothenburg
Beckhoff Automation AB of Sweden has strengthened its sales activities and extended its expertise
in the field of building automation by opening
new locations in Gothenburg and Stockholm.
The Beckhoff Sweden branch office in Sävedalen,
Gothenburg, has gained an experienced building automation specialist in Christer Wik, who
will support and advise Beckhoff customers
throughout Sweden on their building automa-

tion projects. “By taking this step, we strive
to push our presence in this market segment,
which is important for us,” explains Håkan
Brandt, Managing Director of Beckhoff Sweden.
“Beckhoff is already established in many markets
and industries in Sweden as a supplier of PCbased automation solutions. Therefore, I regard it
as an interesting challenge to further extend our
building automation segment, in which we can

already point to numerous customer references,”
stresses Christer Wik.
The Stockholm office, in Solna, is headed by
Kenneth Quinteros, who is also well-versed in
PC-based automation technology. He takes care
of sales support and provides consultation to
customers in central and north Sweden. “Our
goal is to strengthen our activities in this region.
For that reason Beckhoff will bring on additional
new employees in the future to enhance technical
support in Solna,” says Håkan Brandt.
Beckhoff Sweden www.beckhoff.se

87 new apprentices
and students start their
careers at Beckhoff
For the 2011/12 winter semester, Beckhoff Automation and Elektro Beckhoff have
taken on 26 students who are taking BSc “sandwich year” courses in mechatronics/
automation and industrial engineering at the Gütersloh site of the Bielefeld University
of Applied Sciences. The students will complete their practical phase at the companies.

The Beckhoff Group, to which the companies
Elektro Beckhoff, Beckhoff Technik und Design
and Beckhoff Automation belong, advocates
the qualified nurturing of young talent. As such,
61 apprentices and 26 students are starting their
working lives this year at Beckhoff. At present,
a total of 165 apprentices and 48 students are
working at Beckhoff in the practical phase.
A total of 38 recent graduates began their apprenticeships at Beckhoff Automation
on September 1st, 2011.

Since its beginnings, the Beckhoff Group has successfully focused on its own
qualified new talent. In addition to professional apprenticeships, Beckhoff
now offers practical positions for the second year running to students taking
BSc “sandwich year” courses in mechatronics/automation and industrial engineering at the Gütersloh site of the Bielefeld University of Applied Sciences.
This year, 18 recent graduates and two students are beginning their training
at Elektro Beckhoff. The company employs a total of 415 people, including
61 apprentices and three students. Beckhoff Technik und Design presently
employs 87 people. The number of apprentices has increased to 12 with the
five recent graduates who started their apprenticeships there in September.

Beckhoff Automation, which employs 2,130 people worldwide, trains a total
of 92 young professionals at its Verl location. A total of 38 new apprentices
are just starting in the occupational fields of electro-technology in different
fields of specialization.
At the start of the 2011/2012 winter semester, Hans Beckhoff, Managing
Director of Beckhoff Automation, welcomed 26 new students who are taking BSc “sandwich year” courses in mechatronics/automation and industrial
engineering; they are beginning the practical phase of their studies with a at
Beckhoff. The new students belong to the second year class at the Gütersloh
site and will be employed at Beckhoff throughout the entire study period.
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Modular Embedded PCs of the second generation

More possibilities on a DIN rail:
CX2000 with multi-core CPU and PCI Express

A quarter of a century shaped by PC technology: Beckhoff has been using PC technology for control tasks for
25 years and delivered the advantages of an open, standardized technology at a very early stage. However,
hardly any other technological field is subject to such dynamic developments as computer technology, and it is
precisely this dynamism – driven by the consumer markets – that presents every player in automation technology
with the challenge of finding a balance between innovation on one hand and the preservation of hardware and
software investments on the other.
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CX2000 series: Embedded PCs with one to four
cores, suitable for PLC, NC PTP and NC I/CNC

Fig. 1: In the individual CX performance categories, devices from the existing generation
(left column) and new devices (middle column) will both be offered to the market in the future.

This balance can be clearly comprehended if one regards the Embedded
PC product line from Beckhoff, which has been on the market since
2002. Although they are actually PCs in the DIN rail-mountable garb of
an industrial controller, some of the devices from the CX series will soon
have been in existence in an unchanged form for 10 years. Naturally,
the operating systems offered have been supplemented over the course
of time: Windows XP Embedded was followed by Windows Embedded
Standard 7 and Windows CE has developed from version 4 to the current
version 7. The underlying hardware of the Embedded PCs has, however,
always remained image-compatible and the user had a free choice of
whether to keep step with these changes or not. TwinCAT automation
software from Beckhoff has also been continually developed and has
been loaded on the devices each time with an updated run-time.
Beckhoff will have a new generation of the Embedded PCs, for which an
availability of at least 10 years is also the goal. Three devices from the
new CX2000 series will be unveiled:

|
|
|

CX2020
2nd Generation Intel® Celeron® @1.4 GHz, single-core
CX2030
2nd Generation Intel® CoreTM i7 @1.5 GHz, dual-core
CX2040
2nd Generation Intel® CoreTM i7 @2.1 GHz, quad-core

The first-generation CX devices will continue to be maintained and will
remain available. Therefore, the new CX products represent a supplement
to the Embedded PC range and not a discontinuation of older models.
The technical superiority of the new devices in each price/performance
category will, however, result in a “natural” horizontal migration path
(see figure 1).
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Fig. 2: CX2000 module concept on the basis of PCI Express and SATA/USB

Fig. 3: Comparison of the processing times of different operand types
on the CX1020 and the new CX2020.

What’s new? Almost everything!
An Intel® processor from the 32 nm series is installed inside the CX2000
devices: the code name of these processors is “Sandy Bridge,” but they
are better known as Intel® Core™ i3, Core™ i5 and Core™ i7 processors of the second generation. Power-saving “Sandy Bridge” Celeron
types are also available, which make fanless operation possible, e.g. in
the base model, the CX2020. Compared with its predecessor, the CX1020
(equipped with the Intel® Celeron® 373 ULV 1.0 GHz), this new CPU will
result in a processing speed increase in the real-time range of about
20 to 50 % (see fig. 2), which is useful both for PLC programs and for the
number of axes as well as the cycle time in the case of Motion Control.
The operating system benefits from the faster, integrated graphic core as
well as faster DDR3 memory.
Multi-core CPU on DIN rail
The CX2030 and CX2040 implement an essential new feature for CX controllers: multi-core processors. As opposed to hyperthreading technology,
processors with two or four genuine hardware cores are used here. As
a result, these Embedded Controllers also cover performance areas that
had previously been reserved for larger, cabinet-mounted Industrial PCs.
What remains unchanged is the concept of DIN-rail-mountable hardware
with a direct connection to the Beckhoff Bus Terminals, alternatively in
K-Bus or EtherCAT versions. The new CX2000 devices consist of individual
components which the user can order separately and assemble in the

field by simply plugging them together. The housing concept has been
completely revised, however, and now combines a metallic body with
fronts made of special screening plastic. A controller needs at least two
modules: a power supply unit, which is also responsible for connection
to the I/O level in the form of Bus Terminals or EtherCAT Terminals, and
a CPU module. Further components can be inserted between the power
supply and the CPU or attached to the left of the CPU module (see fig. 3).
The CPU module from the new CX series always has one DVI port, four
USB ports and two Ethernet ports. “Headless” devices – i.e. devices
with no possibility to connect a monitor and a keyboard – are no longer
provided. A factory-configurable internal slot is always present which, as
a “magic interface,” can optionally perform the function of an astoundingly wide range of interfaces: fieldbus master and slave implementations
are possible here, e.g. for EtherCAT (slave only), PROFINET, Ethernet/IP,
PROFIBUS, CANopen and DeviceNet, as well as serial interfaces (RS232/
RS422/RS485). The “magic interface” can perform precisely one of these
options – if more are required, these can be performed by modules attached on the left-hand side, as described below.
PCI Express as an extension bus
The modularity of the CX2000 devices on the left-hand side is based
on PCI Express as the bus system. This is an important feature of the
new CX2000 devices, because PCI Express replaces the 8/16-bit ISA-Bus
of the first CX generation and offers a bandwidth of 5 gigatransfers
per second (GT/s) per PCIe TX/RX channel (the so-called “lanes”). The
CX2000 devices make four such channels available to the left, so that
each individual auxiliary module has the full bandwidth of a PCI express
lane at its disposal.
This enables the connection of a wide variety of interfaces; for example,
a maximum of four modules each with two independent Ethernet 1-Gbit
ports can be connected. Together with the two Ethernet ports that are
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always present on the CPU module, this results in a maximum of 10
ports with Gigabit Ethernet. Or at least eight serial interfaces can be
connected, in each case implemented in pairs as RS232 or RS422/RS485.
The number of possible USB interfaces can also be multiplied: four highspeed (480 MB/s) USB 2.0 interfaces can be connected per module. This
results a maximum of 20 USB 2.0 interfaces (together with the four
already present on the CPU module). Naturally, the CPU must be able to
cope with the flood of data generated by this high number of broadband
interfaces and this will no doubt have to be decided for each specific application. Although not offered by the current chipset (Intel® Series 6) in
the CX2000 devices, two USB 3.0 ports (5 Gbit/s) can also be connected
to each module via PCI Express.
Further optionally pluggable modules are planned for later, such as HDA
interfaces (High Definition Audio) or extended, non-volatile memory
(128 kB is available in the CPU as standard).
Suitability from automation devices
The Embedded PC unites standardized PC technology with “DIN railfriendly” features to form a flexible industrial controller. This includes
both software and hardware features. On the hardware side, the devices
from the CX2000 series offer support once again for the Beckhoff Bus
Terminals and EtherCAT Terminals. New, however, is the automatic
detection of which of the two I/O systems are in use. Whereas this was
accomplished in the past by two different power supply modules, only
one power supply is now necessary, which can alternatively drive either
K-Bus or E-Bus. This reduces the required product variety and spare parts
stock. At the same time it underlines continuity in the support of the older
K-Bus technology on the part of Beckhoff even though newer EtherCAT
I/O technology is showing incredible growth in popularity.
Naturally, the new CPUs – in conjunction with EtherCAT – are aimed at
very high speed control by means of eXtreme Fast Control (XFC): short

cycle times of less than one millisecond, coupled with oversampling or
timestamp EtherCAT I/O terminals.
The CX2000 power supplies are optionally offered with support for UPS
functions: maintenance-free, capacitive UPS for controlled shutdown or a
longer support of several minutes by means of batteries for genuine UPS
operation. Non-volatile data memory is always onboard the CPU module
in the form of a 128 KB NOVRAM. This is suitable for the fail-safe storage
of process data without UPS.
Conventional and new fieldbus systems (PROFIBUS, CANopen,
DeviceNet, EtherCAT, PROFINET, Ethernet/IP) are supported in various
ways: on one hand as a single channel in the “magic interface,” on the
other as a pluggable PCI Express subassembly on the left-hand side of
the CPU. EtherCAT users even have a third possibility: masters/slaves for
all major industrial bus systems can be connected as EtherCAT terminals
to the CX2000.
On the software side, the new CX generation also continues to exclusively
support Microsoft operating systems in the form of Windows Embedded
Standard 7 or Windows 8, depending upon availability. TwinCAT automation software will start in version 2.11 R3 on the devices and will offer
the familiar PLC functionality as well as axis control, up to interpolating
axis movements as NC I/CNC.
The multi-core capability of the new CX2000 series is naturally optimized
for use with TwinCAT 3. Then not only the operating system, but also the
real-time controller can be distributed to different cores, leading to parallel utilzsation of resources.
www.beckhoff.com/CX2000

estimated market release CX2000, 2nd quarter 2012
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Interview with Hans Beckhoff on the official release of TwinCAT 3,
energy efficiency and sustainability

A plea for more production efficiency

Automation companies bear a great deal of social responsibility, because the prosperity of a growing
world population can only be increased by making production more efficient while at the same time
reducing the use of resources. Beckhoff Automation provides the “tools” for achieving this, as Ronald
Heinze, Editor-in-Chief of Open Automation, found out in a conversation with Hans Beckhoff, Managing Partner of the company.

This year Beckhoff Automation is once again experiencing above-average
growth: “Our current growth rate is 30 %,” said Hans Beckhoff. For 2011
he expects an annual turnover between 440 and 460 million euros. Beckhoff
currently has 2130 staff. “We are very satisfied with our result for the year,”
said the Managing Director. “A further growth of 30 % in 2011 after 45 %
growth the previous year shows that our PC Control Technology is successful
and can grow faster than the market.” Growth in the first half of the year
was disproportionately high for Beckhoff and exaggerated due to several
special influences. In the second half the development was initially more
normal and currently we are seeing signs of a slowdown, not least due to
developments in the market for renewable energy. Since the whole economic
development is characterized by various uncertainties, Beckhoff is reluctant
to offer forecasts for next year.
In the last 12 months the production facilities at the Beckhoff Verl location
were increased significantly by an additional 18,000 sqm to a total of more
than 40,000 sqm. “We now have technical capacities for a turnover of 600
million euros,” said Hans Beckhoff. A total of 12 million euros alone were
invested in technical equipment, including comprehensive inventory management. “We can now ensure high supply security for our customers irrespective
of fluctuations in the worldwide supply chain, since we are able to store
materials and components for around six months,” he said.

Social responsibility of automation companies
According to Hans Beckhoff, the company is “extremely well positioned for
advancing amongst others the fields of renewables and energy efficiency.”
After all, renewables already generated a 15 % share of the company turnover, mainly in the wind sector, but also in solar engineering. Beckhoff has
a wealth of industry expertise in the area of wind energy: Just recently the
company developed a fuzzy controller for pitch control.
According to Hans Beckhoff, automation technologies for efficiency improvements in production processes are even more important: “Engineers have
a social duty to improve efficiency.” He justifies this as follows: “In order
to ensure the prosperity of an increasing world population that continues
to grow, in view of increasingly scarce resources, we have to significantly
increase the efficiency of the complete production process.” This doesn’t just
concern the energy efficiency of the actual production process. Even more
important areas are raw material efficiency and production efficiency. “The
challenge is to control machines intelligently such that improved control
technology increases machine output, so that more products can be produced with less raw material.” According to Hans Beckhoff, this is the larger
and main contribution automation technology can make in many production machines to improve sustainability. “Realistically, saving 100 watts of
power dissipation in the control technology isn’t that important. The key is
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“TwinCAT 3 represents a new automation
revolution, the significance of which will only
gradually become apparent. TwinCAT 3 combines the best of both worlds: the wider range
of options offered by C with the automation
features of PLC programming languages.”

11 interview

to maximize the control intelligence in the machine, in turn to optimize the
production process.”
Production methods must be optimized with urgency in view of a growing world population with relatively limited resources that has increasing
prosperity expectations in newly industrialized countries. If we don’t succeed, humankind would increasingly struggle with resource distribution
challenges, no doubt associated with a number of political problems that
also result in significant and explosive reactions from the populace. “This
is the reason for the high social responsibility that engineers truly carry
today,” he said. “With this in mind it is clear that our common future
directly and essentially depends on engineers and their ingenuity to help
preserve societal order.”
Beckhoff regards it as the company’s mission to create the technological
prerequisites for advanced automation technology. For example, the leadingedge Beckhoff XFC technology (eXtreme Fast Control) is able to control processes with very short reaction times down to 100 μs. For packaging equipment, as an example, in practice this means that less packaging material is
used without affecting the functionality of the packaging. As an application
example, Hans Beckhoff mentions the minimization of the wall thickness of
PET bottles and the thickness of packaging films. “In many cases, reduced raw
material consumption is the key factor for reducing the ecological footprint
of a production process. It is interesting to note that ecological and economic
interests are not in conflict here and both result in increased profitability.”
It is therefore advisable to analyze production processes holistically: Where
does energy and resource reduction make most sense?
“With XFC and Scientific Automation we are very well positioned for the
required production optimizations,” said Hans Beckhoff. In addition to faster
reaction times made possible by XFC, the integration of top-quality measurement technology opens up optimization options in automation. Important
and critical process data are available to the controller in parallel with the
sequential control. “A compelling application example is our EL3632 Condition Monitoring terminal with the corresponding analysis library, which can
be used for anticipatory diagnostics and also enables processes to be run
closer to their limits through improved monitoring processes, resulting in
significant optimizations.”
TwinCAT 3 – bringing automation technology and IT together
From the perspective of Beckhoff, the convergence of AT (automation technology) and IT (information technology) is an urgent requirement that receives
a massive boost with the series release of TwinCAT 3 control software.
“TwinCAT 3 represents a new automation revolution, the significance of
which will only gradually become apparent,” said Hans Beckhoff. With the
TwinCAT platform the world of automation can now benefit immediately

12 interview

PC Control 04 | 2011

from developments in the IT world, resulting in significant savings potential
for engineering. Object-oriented programming in IEC 61131 and the parallel
utilization of programming in C, which all young engineers are familiar with
from their university studies, will become increasingly important in automation technology. “We have transferred the benefits of the PLC into the C
world,” said Beckhoff. It is now possible to use standard Microsoft C compilers for real-time control. “TwinCAT 3 combines the best of both worlds: the
wider range of options offered by C with the automation features of a PLC
programming language,” said Hans Beckhoff.
The performance capability of high-level language programming is also
apparent in the visualization integrated into TwinCAT, which has become established as the standard in a wide range of smaller mechanical engineering
applications. For larger applications, the PC-based Beckhoff world offers all
open integration options for other platforms.

“The single-cable connection of the Beckhoff
AM8000 servomotor series leads to a significant
reduction in material costs and reduces the
assembly and engineering effort enormously.”
A further significant argument for the new software version of TwinCAT is
multi-core support: “TwinCAT 3 makes multi-core technology easily controllable,” said Hans Beckhoff. “Multi-core technology is also highly suitable for
automation, since most machines naturally operate in parallel, and therefore
the corresponding control programs can also be parallelized quite easily.”
According to Beckhoff, Moore’s law will remain valid for some time. The roadmaps of the large processor manufacturers envisage tiny 8 nm configurations
by 2018. Linear extrapolation could lead to 128-core processors, which would
provide a further massive performance boost for automation technology.
“This development is a challenge and a big opportunity at the same time
for all automation companies: New ideas for capitalizing on these vast CPU
resources will become major factors in the globally-competitive machine
manufacturer market,” said Hans Beckhoff, calling on all engineers to take
up this challenge. The door to further efficiency improvements in PC-based
control technology is wide open.
“TwinCAT is one of the most efficient and most integrated tools available
for this competition of new ideas,” Beckhoff concludes. It offers functions for
standard PLC Control, Motion Control, CNC, robotics, safety, measurement
technology, Scientific Automation, C and Matlab®/Simulink® programming,
communication via OPC, HMI and much more. As already announced, the
plan to open up TwinCAT 3 for modules from third-party suppliers is right on
schedule. According to Hans Beckhoff this will lead to further improvements
in efficiency, since many innovative solution ideas will become available to
a wider audience.

Single-cable connection for servomotors
The joint venture and Beckhoff subsidiary Fertig Motors, based in Marktheidenfeld, Germany, is developing successfully. The first products will be
presented at SPS/IPC/DRIVES, including the new AM8000 servomotor series,
which is characterized by excellent dynamic performance and a new connection technology. The exciting highlight: The motors only need one connection
cable, instead of the usual two. The feedback line is no longer required, since
it’s now integrated into the standard motor cable. “This may sound trivial
to some, but it is a genuine innovation. The single-cable connection leads
to a significant reduction in material costs and reduces the assembly and
engineering effort enormously,” said Hans Beckhoff. With the same number
of wires and cable diameter, the motor cable now also integrates highperformance encoder communication, which in addition to actual position
information still has reserve capacity for further motor data such as temperature and other physical values.
“We have reached our goal: the creation of our own innovative, highperformance and competitive motor series. Production will commence in early
2012,” said Hans Beckhoff. “We have achieved even more than expected. At
the trade show we will also present the AM8800 series with stainless steel
casing, which is suitable for application in the food industry, for example.
In addition, Fertig Motors has also realized the division’s first custom developments. We expect to make good use of our production capacities in
Marktheidenfeld, Germany.
Entrepreneur Hans Beckhoff is convinced that the New Automation Technology from Beckhoff will result in higher efficiency and enhanced sustainability.
The key components of this are TwinCAT, XFC and Scientific Automation.

Published in Open Automation 06/2011, VDE-Verlag, www.vde-verlag.de
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Beckhoff AM8000 servomotor series:
single-cable solution reduces material and commissioning costs

The latest generation of
highly dynamic servomotors

The strategic development of the Motion division at Beckhoff is progressing rapidly. Following a development period of just 1½ years, Beckhoff will present the new AM8000 motor series. The rotary synchronous
servomotors, which are available in standard and in stainless steel designs, are characterized by high dynamics, energy efficiency and low costs. In order to ensure the highest quality standards and high availability
on a sustained basis, all motors are made in Germany. The highlights of the new series include single-tooth
technology, high rated torque, long service life and the new single-cable technology, with which the power
and feedback system are combined in one standard cable. Material and commissioning costs are significantly
lowered as a result.
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The AM8000 servomotor series:
High-performance servomotor
Six sizes with an output of 0.9 – 65 Nm standstill torque
Maximum dynamics
High power density
High overload capacity
Robust, long service life (bearings dimensioned for 30,000 hrs)
Powder-coated housing
Single-cable solution for power and feedback system
Connecting plugs swivel by up to 300°
Energy-saving, backlash-free, permanent-magnet holding brake

With the new AM8000 high-performance servomotor series, Beckhoff
now offers a complete automation system consisting of a PC-based controller, I/O, drives and motors from its own development and production.
In combination with the Servo Drives from the AX series, to which the
AM8000 series is matched with regard to power rating and windings,
Beckhoff can now fulfill its customers’ requests even more flexibly. Apart
from high availability and flexibility, development and production in Germany ensures consistently high-quality. The complete new servomotor
series will be available from the 1st quarter of 2012.
Consistently modular: motor series for universal use
can be tailored to specific customer needs
The AM8000 series encompasses six different motor sizes, each with
two or three overall lengths, so that the widest possible torque range is
covered seamlessly with overlaps. The user can select a motor suitable
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for their application from a standstill torque range of 0.9 to 65 Nm. The
dynamic AM8000 motors are designed for universal use over the full
spectrum of machine construction: Whether in woodworking machines,
handling or packaging machines, the motors from the new series can
be used in almost all applications. Particular importance was attached
to a modular structure during the development of the AM8000 motors. This way Beckhoff can implement mechanical adjustments simply
and react to customer requirements. The smooth housing shape of the
servomotors prevents the excessive accumulation of dirt and makes
cleaning simpler. The housing is completely powder-coated so cut edges
are concealed, providing very high resistance to scratches and corrosion.
The housing shape is implemented in a cross profile design ensuring
simple assembly.
Single tooth winding technology enables
higher slot fill factor
The sophisticated rotor and stator technologies represent the actual
basis for the new servomotor. Among other things, the motor makes use
of modern single-tooth winding technology. The technology has been
consistently developed further, enabling an even higher slot fill factor.
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Small end turns in conjunction with a fully encapsulated stator provide
robustness and excellent thermal management. In addition, the developers have succeeded in reducing the sources of loss in the motors through
optimized design and the use of high-quality materials. This enables high
utilization of continuous torque over the entire speed range, offering a
decisive advantage for practical applications. Beyond that the motors can
be overloaded up to five times the standstill torque, which is extraordinarily high for pole-wound motors. Here, the user has the advantage
of being able to select a smaller overall length or size for applications
in which the peak torque is important. It was also possible to increase
energy efficiency by more than 10 % compared to conventional servomotors, since power losses have been significantly reduced.
Robust design and long service life
A further important development target was the greatest possible running smoothness of the motors in operation. Apart from the design of the
active parts, the entire mechanical construction as well as new materials
and manufacturing methods contribute to this. The magnetic imbalance
was reduced by the optimization of the magnetic design and the running
smoothness is noticeable.
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Single-cable solution for power and
feedback system reduces component
and commissioning costs

One of the highlights of the new Beckhoff
servomotors is the single-cable technology,
which saves the user from having to use an
expensive, inflexible hybrid cable.

Even in the basic version, the AM8000 motors are equipped with IP 65
housings and are therefore usable under harsh environmental conditions.
On request, the shaft bushing can be equipped with an FPM (fluoroelastomer) shaft seal, so that the entire motor has IP 65 protection. One of
Beckhoff’s most important development targets was to offer the user an
exceptionally robust and durable product, since motors are sometimes
installed in cramped spaces where they are difficult to access and can
only be removed with great effort. With generous dimensioning of the
sealed ball bearings, a service life of 30,000 hours is guaranteed. Another
positive aspect here is the high permissible radial loads that can act on
the bearings, as a result, a support bearing can be omitted, among other
things.
Backlash-free permanent-magnet holding brakes are also offered on
request. The Beckhoff range also includes the low-backlash planetary
gears from the AG series, which are ideally suited for use with the AMmotor series.

The new single-cable technology, with which the AM8000 motors are
equipped, saves the user from having to use the normally required
feedback cable or an expensive hybrid cable in addition to the obligatory
motor cable. As opposed to sensorless control, highly precise positioning
and low speeds can be achieved using the single-cable technology.
The encoder data, rotor position, multi-turn information and the status
of the thermal conditions in the motor are transmitted reliably and free
from interference via a purely digital interface. This results in significant
cost savings, since plug connectors and cables are eliminated at both the
motor and the controller ends. Costly analog evaluation function blocks
in the drive amplifier are no longer necessary. There is also a diagnostic
option. The wiring is considerably simplified, eliminating possible sources
of error. This also has positive effects on the peripheral devices, since
drag chains, cable bushings and areas reserved for cables in machines
and control cabinets can now be made smaller. There are no limitations
whatsoever to the maximum possible cable length: up to 100 m can also
be achieved with the single-cable solution. Naturally, the new technology
also supports an “electronic type plate.”
This results in greater degrees of freedom on the motor side: the omission of a plug connector permits use of the new technology even in the
smallest motor sizes. The motors from the AM8000 series are driven by
the AX5000 EtherCAT Servo Drives; future developments will also support
this feedback technology.
Summary of the single-cable solution:
| Digital single-cable transmission via the existing motor cable
| Digital transmission of sensor data
| No interference-susceptible analog signals
| Support for the electronic type plate
| Encoder cables, including expensive plug connectors, are eliminated
| Reduction
– in costs for the cable, plug connector and assembly
– in warehouse costs by eliminating a cable variant
– in space requirements from cable carrier chains
– in space requirements on the motor (important with small sizes)
– in the sources of error and wear
| Remote diagnostics are possible up to the motor
| Cable lengths of up to 100 m are possible
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The stainless steel motors from the
AM8800 series are ideal for use in the
food, chemical and pharmaceutical
industries. The motors with “Hygienic
Design” have been developed in accordance with FDA requirements.

New AM8800 stainless steel servomotor
series with “Hygienic Design”
As a new solution, Beckhoff offers the AM8800 motor series in a proprietary-developed stainless steel version. The stainless steel motors are
implemented completely in a “hygienic design;” they can be used in
extremely harsh or corrosive environments and are particularly suitable
for use in the food, chemical or pharmaceutical industries. The AM8800
series is based on the Beckhoff AM8000 motor series. However, it has
been supplemented with an all-stainless-steel housing in AISI 316L and a
stainless steel motor shaft, which were designed according to FDA guidelines. The series encompasses three sizes, each with three overall lengths.
The power range extends from 1 – 8 Nm standstill torque. In selecting
the motor design, corners and edges were avoided and drill holes and
screwed connections were largely dispensed with in order to prevent the
accumulation of dirt. The flanges were implemented in B5 form and are
compatible to the AM8000-series flanges. This also simplifies the conversion of existing plants to the new stainless steel version.
Power losses have been kept low by the optimum connection of the stators to the stainless steel housing. This is remarkable since the motors are
used without additional cooling and the thermal conductivity of stainless
steel is approx. 14 times lower than the standard aluminum housing of
the motor. All AM8000 servomotors are equipped with a sensor for temperature monitoring, which passes the data on via the power/feedback
cable. The data can be processed in the higher-level controller in such a
way that the motor can be controlled in relation to its temperature. This
function is required when processing easily perishable food such as fish,
for example.

The AM8800 stainless steel version:
Stainless steel motors in AISI 316L
Ideal for use in the food, chemical and
pharmaceutical industries
Maximum protection IP 67, optionally IP 69K
Hygienic design
Design developed according to FDA requirements
Maximum dynamics
Optional barrier pressure system
Single-cable solution for power and feedback system
Food Grade Grease (lubricant for shaft seal)
The stainless steel housing is extremely robust and resistant to scratches
and mechanical damage. Flaking of the coating or corrosion creep of the
paint finish is thus consigned to the past and cannot lead to contamination. Equipped with IP 67 protection, optionally also IP 69K, the AM8800
motors are even suitable for cleaning with high-pressure cleaners, which
are commonly used in the food, chemical and pharmaceutical industries.
The permanent sealing integrity of the motors is ensured by connection
techniques using stainless steel “hygienic design” cable glands. As a
special feature, the AM8800 motors can be provided with a sealing air
connection in order to prevent the formation of condensation inside the
motor. They can also be equipped with a holding brake or a multi-turn
encoder, depending on requirements.
The stainless steel motor series consists of three sizes, covering most
market requirements. In conjunction with the CP77xx stainless steel
Panel PC or the CP79xx stainless steel Control Panel, Beckhoff offers a
universal control and Motion Control solution for the food, chemical and
pharmaceutical industries.
www.beckhoff.com/AM8000
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Scientific Automation: High measurement accuracy over a large frequency range

The fast 3-phase power monitoring terminal enables the highly precise measurement of DC and AC voltages and currents. The raw measured value data are made
available to the higher-level controller for analysis.

The new EL3773 power monitoring terminal for the Beckhoff EtherCAT I/O system is designed to monitor the condition
of a three-phase AC or a DC mains network. It collects instantaneous values of power and voltage at an extremely fast
sampling rate of up to 10,000 samples/sec and makes them available to the higher-level PC controller for calculation or
analysis. The input channels are transferred via oversampling; this results in the acquisition of actual values with a significantly higher resolution in terms of time than the communication cycle time.

Power monitoring terminal for the highly precise
measurement of voltage and current
The EtherCAT distributed clocks method is used as the basis for the highly
precise acquisition of measured values in the EtherCAT Terminal system.
These distributed clocks synchronize the EtherCAT devices with very high
precision, independently of the PLC cycle. The EL3773 EtherCAT Terminal measures voltage and current via three channels in each case. The six channels
are measured simultaneously based on the EtherCAT oversampling principle
with a temporal resolution of up to 100 μs and passed on to the controller.
The maximum sampling frequency for each channel is 10 kHz.

On the basis of the data supplied, it is possible with the aid of a PC to calculate true RMS values, power, power factors and frequency, and complex
user-specific algorithms via the voltage and current curves. The fast sampling
rate also enables the measurement of voltage and current peaks. Using the
EL3773 power monitoring terminal, interference can be detected and corrected promptly in order to avoid damage to devices, increased electricity
costs and downtime and to optimally boost the productivity of manufacturing
facilities.
www.beckhoff.com/EL3773
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The EP5101 EtherCAT Box is an interface for
the direct connection of incremental encoders
with differential inputs (RS485). Due to
the optional interpolating microincrements
functionality, the EP5101 can supply highly
precise axis positions for dynamic axes.

The EP5101 EtherCAT Box is an interface for the direct connection of incremental encoders with differential inputs
(RS485). Due to the optional interpolating microincrements functionality, the EP5101 can supply even more precise
axis positions for dynamic axes. It supports the synchronous reading of the encoder value together with other input
data in the EtherCAT system via high-precision EtherCAT Distributed Clocks (DC).

The Beckhoff IP 67 I/O system: the compact solution for complex signal technology

EtherCAT Box enables a free choice
of encoders
The compact format of the EP5101 EtherCAT Box of only
126 x 30 x 26.5 mm (H x W x D) makes it particularly suitable for applications where space is tight. In addition to the stepper motor and
DC motor box modules, which are also equipped with an encoder interface, stand-alone encoders for the measurement of rotation and length
can also be directly connected in the field using the EP5101 incremental
encoder interface. The EP5101 supports any feedback system with an
RS485 interface. The encoder is connected either via an M12 socket
(EP5101-0002) or via a D-sub interface (EP5101-0011).
A 32-/16-bit counter with quadrature decoder as well as a 32-/16-bit
latch for the zero pulse can be read, set or activated. Incremental encod-

ers with a fault signal output can be connected to the status input of
the EP5101. A period measurement with a resolution of up to 100 ns is
possible. The gate input allows the counter to be disabled; the latch input
accepts the counter reading on the rising edge.
With the Beckhoff EtherCAT Box modules with IP 67 protection, EtherCAT
technology is now also usable without a control cabinet. Signals sensitive
to interference no longer have to be transmitted over long distances: a
direct EtherCAT interface ensures that the high performance of EtherCAT
is retained into each module.
www.beckhoff.com/EP5101
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Interview on the release of TwinCAT 3
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Control programming utilizes
benefits of the PLC and IT worlds

Modern software programming goes beyond Ladder Diagram. The software development process has to take this into account:
The new TwinCAT 3 software generation from Beckhoff, which comprises a standard IT environment, engineering with modules
and run-time on multi-core processors, will open up new opportunities for controls programmers. On the occasion of the release of
TwinCAT 3 at the end of the year 2011, Ramon Barth and Dr. Dirk Janssen, who are Director for Software Development at Beckhoff
and played a key role in the new software architecture, talk about the beta phase and the next stages on the roadmap.

Integrated development environments are becoming increasingly
important in automation engineering. They tend to become the key
criterion on which users base their system decisions. Increased engineering efficiency also plays an important role. TwinCAT, the software
system from Beckhoff, transforms almost any compatible PC into a
real-time controller with multi-PLC system, NC axis control, programming environment and operating station. It enables the embedding
of an IEC 61131-3 software PLC, software NC and software CNC in
Windows operating systems.
“With TwinCAT 3, the newest major update of our automation software, we have created a software platform for the automation technology of the next decade,” said Ramon Barth, Director of System,
HMI and Real-time Software Development at Beckhoff. “TwinCAT 3
enables optimal utilization of modern PC architectures. The development did not focus on the portal concept, but on a fully open system
with a comprehensive product range,” said Barth. The new software
version offers advanced PLC programming with object-oriented extensions, C++ and Matlab®/Simulink® integration – all in a modular
run-time that can be used by a whole range of devices from small
ARM chips up to advanced multi-core X86 processors.
TwinCAT 3 supports real-time C++ based on the market-leading
compiler from Visual Studio®. “The integration of the TwinCAT 3
development tools in a standard environment enables users to access all achievements of the IT world,” said Ramon Barth. “Programs
can be modular. Other benefits include code reusability and objectoriented mechanisms. In addition, the Matlab®/Simulink® algorithms
run directly in the real-time environment.”
Suitable for PLC and high-level language programmers
According to Ramon Barth, TwinCAT 3 is ideal for two user groups:
One group includes PLC programmers who feel at home in the
IEC 61131-3 compliant environment. The other group is made up of
users who want to use C++ to solve their tasks. “TwinCAT 3 can do
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Ramon Barth, Manager Software

Development System, CNC and I/O

Development System, HMI and

at Beckhoff

Real-Time at Beckhoff

both: object-oriented programming with inheritance mechanisms
and the Ladder Diagram programming,” said Ramon Barth.
The integration in Visual Studio® facilitates access to further tools.
“Visual Studio® provides a whole range of advanced programming
tools,” explained Dirk Janssen, Director of System, CNC and I/O Software Development. Ramon Barth lists UML integration and version
control as examples. “Automation projects can now be planned in
a manner that is standard in the IT sector, namely in line with the
software development process,” Barth said. This is state of the art
and is taught at universities. “Visual Studio® is a standard that
everyone adheres to. Alternatives are only available in the open
source world, but not with the same versatility, distribution and
performance.” Dirk Janssen adds: “We give our users the same tools
that we use for programming.” Users can now create the complete
automation project in Visual Studio® and subsequently integrate it
in TwinCAT 3.
Code reusability
TwinCAT 3 offers software developers an infrastructure for generating
reusable software modules. “The new TwinCAT version 3 demonstrates this through its own modularization,” said Ramon Barth. The
principle is based on the exchange of interfaces, their description and
the support of techniques for object-oriented programming (OOP).
The interfaces guarantee compatibility with future developments.
“TwinCAT provides the frame and parts of the implementation, in
which users can embed their modules,” said Ramon Barth, reflecting
on the fact that today’s projects are often realized by young engineers. “They want to introduce new ideas and demand modern tools.
The younger programmers are familiar with the new technology and
want to use it. Others might want to grow slowly into this new world,
for example by starting with simple features such as inheritance.”
“Nevertheless, existing PLC programmers have also been considered
very specifically,” said Dirk Janssen, “since standard IEC 61131-3

programming continues to be fully available in TwinCAT 3. The objectoriented extensions in the PLC are seamlessly integrated into the
existing IEC 61131-3 programming language, so that no user is forced
to learn and use new programming paradigms.” In addition, the
software is scalable so that “slimmed-down” versions are available.
Thanks to object-oriented programming, the code can be easily reused, so that many program components can be created automatically,” said Dirk Janssen. While this was already possible in the previous
version of TwinCAT, it required a higher-level compiler layer and was
cumbersome for subsequent modifications. Ramon Barth provides an
example for the practical benefits of code reusability: “A drilling unit
that is used in different versions should be addressed as uniformly
as possible by the controller. The user therefore defines the common
features in a basic function block from which the various versions are
derived, so that only the differences have to be newly developed.”
Dirk Janssen stresses that TwinCAT 3 also simplifies commissioning
further, since the modules can be fully tested in advance. “Nowadays
commissioning engineers often only work with the adaption layer,”
he said. “Locally, only smaller changes are required that are easy to
implement. The object-oriented extensions offer convenient options
for mapping the increased modularization of machines and their units
in the control program.”
Multi-core support
“The multi-core support of TwinCAT 3 enables the performance
capability of the cores to be fully utilized,” said Dirk Janssen. “This
has significant benefits since the machine program can be simply
allocated to different cores.”
“We already successfully tested this kind of allocation with 16 cores,”
said Ramon Barth. “The hyperthreading function enables formation
of virtual cores which are only marginally slower than genuine cores.
On a Xeon server system with two physical cores and each with
6 cores 24 virtual cores for real-time can easily be allocated.”
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“We have carried out benchmarks with all processors and the results
have shown that TwinCAT’s multi-core support enables performance
enhancements in line with the number of CPU cores,” said Dirk Janssen. “This is due to the fact that the control program is immediately
available from memory without delay.”
“With a single core, there are many disruptions that affect the processing power,” said Ramon Barth: “High-priority tasks are processed
first. In a multi-core system the performance losses caused by the
synchronization of the cores are compensated by the elimination of
changes in task context.” The two software specialists agree: “The
more complex the application, the greater the benefits.”
“Modularization and multi-core technology complement each other
ideally,” said Dirk Janssen. “Because multi-core applications enable
the modules to run independently without affecting each other.”
“This saves processing power,” said Ramon Barth. “Another advantage is that modularization makes the testing of programs easier.”
Reducing complexity
“The beta-phase of TwinCAT 3 was used intensively for the further
improvement of the software,” said Dirk Janssen. “To this end, we
have worked with different users.” Ramon Barth added: “Representatives of conventional automation technology were keen on objectoriented extensions and implemented their modularization ideas
accordingly. We also received a number of suggestions for Matlab®/
Simulink® support, for example, relating to the exchange of Matlab®
elements.” Simple handling and installation have proven to be additional benefits, said Ramon Barth: “For example, one tester who used
an application with complex sensors had written his own hardware
driver and was very satisfied.” The performance capability of modern
PC systems with multi-core support comes to the fore in complex sensor pre-processing tasks, since it eliminates the need for special and
expensive external measuring systems. “A new experience for us were
users who rely solely on C/C++ as an automation language without
using PLCs,” said Ramon Barth. “We also received positive feedback
for the debugging options we transferred from the PLC world.”
Ramon Barth stresses that TwinCAT 3 reduces complexity: “Only three
to four mouse clicks are required for distributing the individual tasks
to different cores.” Users simply have to implement their code. The
software itself deals with the complete infrastructure and the com-

munication via ADS. “This also applies to the integration of Matlab®/
Simulink®,” said Dirk Janssen. “It works just as it does with C++.”
“No special target module is required for creating a TwinCAT system
module with Matlab® – it is the PC itself,” said Ramon Barth. “In
the past, readily defined controllers were used that were no longer
controllable,” said Dirk Janssen. “Now individual controllers can be
created and integrated.”
TwinCAT 3 will be released at the end of the year 2011. Delivery of
TwinCAT 3 is expected for early 2012.
www.beckhoff.com/TwinCAT3
The Author: Ronald Heinze, Published in ETZ Elektrotechnik + Automation S5,
2011, VDE Verlag, www.vde-verlag.de
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Ramon Barth: The run-time system will become 64-bit-capable. In the
past this only applied to the development environment, since there
was little demand in the run-time sphere.
ETZ: What progress have you made with your plan to offer software modules

Issues encountered in practice

from third-party suppliers for TwinCAT?
Dirk Janssen: From a technical point of view this has already been
completed. The required interfaces and description formats are

Ramon Barth and Dirk Janssen, responsible for software
development at Beckhoff, respond to issues encountered
in practice.

available and match the ones we use in-house. The roadmap still
contains the issue of commercialization. We remain determined to
include software modules from third-party suppliers in our product
portfolio.

ETZ: To what extent is TwinCAT 3 open for other controller manufacturers?
Ramon Barth: We recognize the desire of smaller controller manu-

ETZ: Do you envisage Eplan support in TwinCAT?

facturers to run their code in TwinCAT. It enables them to utilize

Dirk Janssen: With TwinCAT 2 it is already possible to transfer vari-

the wide range of options which our software environment of-

ables from the Eplan world via supplements. It goes without saying

fers, including close integration to the PC world and utilization of

that this is also possible in the new TwinCAT version 3. We regard

EtherCAT communication. Technically, this is no problem at all. This

this as state of the art. E-CAD systems can be integrated by means

not only applies to controller manufacturers. In many cases machine

of an import tool.

manufacturers have also “cast” their expertise in the C programming language and initialized the possibility of utilizing it in a high-

ETZ: Can old TwinCAT projects be maintained with version 3?

performance and open environment.

Dirk Janssen: It is possible to run both versions on the same computer, so that service technicians can select the tools that match

ETZ: How can the source code be protected?

the respective run-time. We assume that users will manipulate

Ramon Barth: Our TwinCAT licensing model required the target sys-

their target systems with the version they used to create the pro-

tem to be identified. As an additional option the user code can be

grams. This ensures that only pertinent modifications are made.

encrypted, so that it only runs on a particular target system or a pro-

There is, however, an option to import existing TwinCAT projects in

tected system. Incidentally, the increasing significance of protected

TwinCAT 3, so that they can run unchanged or extended in a

source codes does not exactly speak in favor of open source models.

TwinCAT 3 run-time.

ETZ: What are your plans for the strategic further development of TwinCAT 3?

ETZ: What do the license models for TwinCAT 3 look like?

Ramon Barth: The further development will focus on additional sup-

Dirk Janssen: Licenses continue to apply to the run-time systems,

port for the development and utilization of predefined software

rather than the programming environments. For the run-time sys-

modules. In TwinCAT 3 we introduced an integrated description for-

tems we have introduced a fairer license model that is much more

mat for software modules that will be extended and complemented

granular. Basic run-time components (real-time, I/O, PLC run-time,...)

with suitable tools.

are regarded as modules. User modules can be integrated in the

Dirk Janssen: We plan to release an extended version of TwinCAT 3 at

license system and utilize the Beckhoff infrastructure. Licensing is

the end of 2012. Visualization, the development of which we sup-

based on the target system.

ported with high-performance data interfaces in the past, will play

Ramon Barth: By the way, our modules are not tied to a particular

an important role. Next year we will also launch a module with an

version.

integrated PC-based safety PLC. In addition, an authentication feature will be integrated in the communication with controllers and

ETZ: Do you still offer free trials?

between controllers as an additional security level to provide even

Dirk Janssen: Of course. All TwinCAT modules support time-limited

better protection from attacks.

test operation. There are no functional limitations.
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PC Fieldbus Cards: PROFIBUS PCI Express cards
with flexible NOVRAM memory module

PCI Express: no limits for
PROFIBUS
ROFIBUS process data

The new PROFIBUS fieldbus cards with
PCI Express interface from Beckhoff can
be optionally equipped with NOVRAM
memory cards.

The FC3121 and FC3122 PROFIBUS PC Fieldbus Cards have a PCI Express interface, enabling the transmission of larger quantities of data. This new Beckhoff fieldbus card generation can optionally be
equipped with NOVRAM cards for the fail-safe storage of data.

The PC Fieldbus Cards from the FC312x series for PROFIBUS
enable connection via the PCI Express interface. In contrast to
PCI, PCI Express accommodates a considerably higher quantity
of data, so that the complete number of process data defined
by the PROFIBUS specification can be exhausted. Up to 30 kB
of PROFIBUS input and output data are transmitted per channel.
The fieldbus cards can be used as single-channel (FC3121) or
dual-channel (FC3122) PROFIBUS masters or slaves. In dualchannel mode, the two channels act independently of each other.

The fieldbus cards can also optionally be equipped with the
FC600x NOVRAM cards. The secured data can be transmitted to
another fieldbus card with this memory module, thus ensuring
high availability of the machine or plant controller. The NOVRAM
cards, with memory capacities of 128, 256 or 512 kB, are of the
plug-in type and can be retrofitted.

www.beckhoff.com/FC3121
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Clean up your
machine control.
The gap-free stainless steel Panel PCs
with Intel® Atom™ processor.

www.beckhoff.com/stainless-steel-panel
The high-quality panel series with stainless steel ﬁnish complies with the strict hygiene and
cleanroom regulations in the food and packaging industries or in medical technology:
Gap-free housing design with IP 65 protection
Flush-ﬁtting 12- or 15-inch touchscreen
CP79xx: stainless steel Control Panel with DVI/USB connection
CP77xx: stainless steel Panel PC with Intel® Atom™ CPU
Customer-speciﬁc versions with emergency stop, buttons, USB ports or RFID readers

IPC
I/O
Motion
Touchpanel

Automation

Touchpanel with
special buttons

Stainless steel
mounting arm adapter
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EtherCAT-based power measurement terminal enables high-precision current control

PC-based control system helps supply power
to the Swedish railways
An important aspect of the power supply for railways is the control of fluctuations in the distribution network in
the case of heavy or light rail traffic. IETV Elektrotechnik AB and the Swedish Transport Agency have developed
a new digital control system for the power supply network using Beckhoff technology, which makes control
times in the millisecond range possible.
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IETV Elektrotechnik, based in Gällstad, Sweden, is an expert in supplying
power to railways, hydroelectric power, wind power and industrial plants. The
company has amassed extensive expertise during its 25-year history: “We can
look back on a long tradition in the control of hydroelectric power plants and
we have experience with synchronous machines that must be magnetized
and monitored. With this as our background, we have also moved into railway
applications,” says Lars Christoffersson of IETV.
Relaunch of the converter substation controllers
on the basis of PC control
The Swedish railways are supplied with power via 50 converter substations
distributed across the country. The three-phase national grid with a frequency
of 50 Hz is thereby converted into a single-phase railway power network
with a frequency of 16 2/3 Hz. The converter substation in Frövi is used by the
Swedish Transport Agency as a test station for refurbished systems. “Many
of the systems needed to be completely rebuilt in recent years, while others
were only partly renovated, for example, by installing a new drive or new
switchgear,” explains Lars Christoffersson. Each converter substation consists
of a three-phase motor and a single-phase generator plus a transformer,
which raises the voltage to 16,000 V. The converter substation is controlled
and operated by a compact Beckhoff CP6607 built-in Panel with a 5.7-inch
display.
Quick response times on the basis of EtherCAT
A synchronous drive is an AC drive, which is frequently used as a generator in
power plants. The synchronous drive must be magnetized in order to generate
a voltage and a field current controller is used to control it. “The field current
controllers that we have used until now for controlling the power supply to
the railway network were developed in close co-operation with the Swedish
Transport Agency. However, many of the requirements had become outdated
and referred exclusively to analog types of controllers. With our relaunch we
wanted to digitize the controller and make it fit for the 21st Century,” explains
Lars Christoffersson and he adds: “We needed a controller with very fast
response times. We are talking here about measurements in the AC mains
network, which means reactions and control in the millisecond range. When
we searched for an appropriate control platform, we found a suitable solution
in the EtherCAT- and PC-based controls from Beckhoff.”

A total of 20 converter substations have now been modernized and converted
to EtherCAT technology. The heart of such a station is formed by a Beckhoff
Industrial PC (IPC) running TwinCAT automation software, which in this
case is used with a Windows CE operating system. “In addition to the actual
control software, TwinCAT offers many other features. TwinCAT Scope, a
software oscilloscope, displays the fluctuations of the measured data graphically on the Panel PC, and is a very useful auxiliary tool for us,” stresses Lars
Christoffersson.
Power measurement terminals solve interface problem
“Using the Beckhoff power measurement terminal we solved the interface
problem between high voltage values and control values, among other
things,” says Lars Christoffersson. An interface unit directly monitors the AC
mains network and the railway power network without having to guide the
signals through external converter boxes. The power measurement terminal
monitors: current, voltage, power, energy, cos ϕ, peak values of U, I and P,
and frequencies. The information is transferred via an EK1100 EtherCAT Bus
Coupler to the controller, where the data are available for further processing.
Integrated control platform saves components and space
in the control cabinet
The advantage of the solution jointly developed by the IETV and the Swedish
Transport Agency is that several functions can be combined on one hardware
device. That saves components on one hand, and on the other engineering is
simplified thanks to the common hardware and software platform. “Through
the digitization of the field current controller, everything is now basically
software-based. That offers us completely new possibilities: we are much
more flexible than before, especially if we want to try something new or
make a change,” says Lars Christoffersson, explaining the advantages of the
new control system: “With PC control we have a modular and expandable
platform at our disposal. Perhaps the best thing about it is that the customer
ends up with a high performance, compact solution.”

IETV, Elektroteknik AB
www.ietv.se
Swedish Transport Agency www.transportstyrelsen.se
Beckhoff Sweden
www.beckhoff.se

Tomas Halvorssson from the Swedish Transport
Agency and Lars Christoffersson from IETV Elektrotechnik belong to the team responsible for
the new PC- and EtherCAT-based control system
for the current converter.

“In principle, everything is now contained in the
software, thanks to the digitization of the field
current controller,” explains Lars Christoffersson

One of the mobile converter sub-

from IETV Elektrotechnik.

stations is subjected to a test.
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Webasto AG:
Beckhoff automation and measurement technology for quality assurance of parking heaters

High degrees of
freedom in hardware
and software for test
bench engineering
Webasto develops and produces parking and auxiliary
heaters for cars and semi-trailer trucks. In order to meet
the high-quality standards of the automotive industry,
Webasto subjects its devices to stringent tests before
series production starts. In its next generation test facility, Webasto uses PC- and EtherCAT-based control and
measurement technology from Beckhoff.

Webasto is one of the leading manufacturers of mobile heating systems worldwide.
The devices are produced in advanced assembly facilities and highly automated
production lines at the Webasto plant in Neubrandenburg, Germany.
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Anyone who has experienced the convenience of not having to scrape
ice off vehicle windows in the winter will appreciate how helpful a fuelfired parking heater can be. In addition to enhanced comfort and safety
through improved visibility, pre-warmed engines are less prone to wear
and have lower emissions. In contrast to parking heaters, auxiliary heaters only work when the engine is running. They are becoming increasingly popular in diesel cars and trucks, because the heat dissipation from
high-efficiency modern diesel engines is often not sufficient to heat the
interior.
Quality assurance has top priority
Webasto AG is one of the leading manufacturers of mobile heating systems worldwide. The devices are produced in advanced assembly facilities
and highly automated production lines at the Webasto plant in Neubrandenburg, Germany. Quality assurance is a top priority for Webasto.
Before a new heater generation is produced in a series it is subjected
to stringent testing and approval algorithms. Rigorous testing already
starts during prototype development at the Webasto facility in Gilching,
Bavaria. Testing of pre-series devices and re-validation of series devices
takes places at Neubrandenburg.
Heating systems on the test bench
The tests include environmental impact assessments, endurance runs and
cold start tests, as well as a wide range of individual tests. During the
endurance and stress tests, for example, the parking heaters are repeatedly switched on and off under practice-oriented conditions, in order to
simulate loads and behavior over the complete service life.
Two climatic chambers are available for the cold start tests. In a salt/
humidity/rain test heaters are sprayed with a saline solution for several
days in order to test their corrosion resistance. A vibration table is used to
test shock resistance under simulated road conditions. The devices must
work with any fuel type and additive so they are tested accordingly.
“The tests are not only carried out with individual devices, but with several dozen identical types in parallel,” said Reinhard Pansch, Webasto Engineering Manager for testing and development. Car manufacturers who
install Webasto heaters require specific loading tests, which are precisely
defined in a specification document, to be carried out and documented.
During the test phase the various test scenarios have to be automatically
activated and controlled. The procedures are programmed and stored
in a parameterization database. On the other hand, the measurement
readings must be logged and documented reliably in the measurement
database. The whole facility can be controlled and visually monitored
from a central place.
Modernization of the endurance test facility
Due to the complexity of the test scenarios, Webasto has its own test
bench construction facility, which was developed and constructed in close
cooperation with automation & software Günther Tausch GmbH, based
in Neubrandenburg. As early as 2003 Falk Bertermann, Project Manager
at automation & software, and his team discussed the development of

Webasto AG
The Webasto group, with headquarters in Stockdorf near Munich,
has been a family-owned enterprise since it was established in 1901.
The group now has more than 50 international locations (of which
more than 30 are production locations) and operates in the business
segments of roof and thermo systems. Webasto is one of the 100
largest suppliers to the automotive industry worldwide. In 2010 the
group generated a sales volume of 2 billion euros with more than
8,500 staff. Core competencies include development, production
and distribution of complete roof and convertible roof systems,
heating, cooling and ventilation system for cars, motor homes,
boats, as well as commercial and special-purpose vehicles.

The Thermo Top Evo heaters from Webasto represent the next generation of
car parking heaters. They ensure rapid de-icing of windshields and a pleasant
temperature inside the car.

a second generation of test installations with Reinhard Pansch. New
specimens and modified test procedures had resulted in continuously
increasing demands that the existing technology was no longer able to
meet in some cases. In a comparison of automation solutions from different suppliers the Beckhoff solution emerged as the winner.
The test bench concept was modified significantly: Reinhard Pansch said:
“We decided to divide the configuration into measuring tables and racks:
This makes the whole facility much more flexible, since we can combine
measuring tables and racks as required.”
The measuring and control racks of the second generation and additional
new component test stations are equipped with Beckhoff technology (see
topology diagram).
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In the control room, the centerpiece of the endurance test facility, all measurement
values from the test processes are logged at high speed and visualized.

automation & software Günther Tausch GmbH
automation & software GmbH was founded in 1993 as an engineering office by Günther Tausch and specializes in complete custom solu-

PC Control 04 | 2011

All in one: automation, measurement and safety technology
in a single system
The data from the measuring sensors are logged via the Beckhoff
EtherCAT Terminal system. In addition to digital I/Os, a wide range of
analog measuring terminals are used for logging the high-precision
measurement values and forwarding them to the respective Embedded
PC. For multi-purpose measuring tasks some test benches are equipped
with EL3681 digital multimeter terminals. These measuring channels are
not tied to certain sensor types, which enhances the flexibility of the system even further. Temperature modules are integrated into the EtherCAT
system via serial RS485 terminals.
In addition to measuring tasks, Beckhoff technology also deals with the
line monitoring system, which communicates with the measurement
technology. Boundary parameters such as air pressure and air temperature, which are required for assessing the burner behavior, for example,
are logged centrally. The measurement values of the weather station and
the safety system are made available to all measuring racks via TwinCATADS. The communication between the Industrial PCs and Embedded PCs
(CX1020 and CX1030) also takes place via TwinCAT-ADS. “ADS communication is a very elegant solution for exchanging signals between TwinCAT
controllers. This was a further important criterion in our decision in favor
of Beckhoff,” said Reinhard Pansch.

tions for automation applications and special purpose machine construction. The core competencies of the company include development and construction of test installations. Test benches developed
by automation & software can be found throughout the production
halls and R&D departments of numerous automotive suppliers.

Software developer Jörg Schinke and Project Manager Falk Bertermann from
automation & software Günther Tausch, with Reinhard Pansch, Test Engineering Manager
at Webasto Neu-brandenburg, at one of the new endurance test stations for heating
systems (from left to right)

EtherCAT Hot Connect for variable topologies: coupling and
decoupling of test benches during operation
Webasto uses EtherCAT at the fieldbus level, from the central PLC right
down to each individual test bench. An important criterion in favor of
EtherCAT was the hot connect functionality. The test benches can be
coupled and decoupled during operation without affecting system stability. Falk Bertermann explains: “Via hot connect IDs, the controller detects
which bench is connected and configures it automatically. This saves a
lot of conversion and manual interventions in the data management.”
These variable topologies require EtherCAT couplers of the EK1101 type.
In contrast to the standard couplers the EK1101 has an ID switch, which
it can use to assign an ID to a group of EtherCAT components.
The old device generation read data every minute or so, in the new
generation the cycle has been reduced down to the order of seconds. A
further boost in performance is achieved with the eXtreme Fast Control
technology (XFC) terminals from the EtherCAT I/O system. The EL3702
oversampling terminals, in conjunction with TwinCAT Scope 2 can be used
to speed up data logging significantly in certain cases. Moreover, analysis
of highly dynamic processes is improved.
Modular control hardware and software offers high degrees
of freedom
One of the big advantages of Beckhoff technology is that it offers high
degrees of freedom for programming and control. “In test engineering we
continuously face new challenges,” said Falk Bertermann. “The software
must be able to respond very flexibly to new devices and device features.
Over the years we integrated numerous options for device developers
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TwinCAT Database Server:
interface between PLC and SQL database
The TwinCAT database server enables direct data exchange
between databases and the TwinCAT system. The TwinCAT database server is ideal for TwinCAT applications requiring many
degrees of freedom. Webasto’s central parameter database, for
example, contains four categories of parameters:
|

Recipes with test cycle data

|

Normalization parameters for the connected sensors

|

Parameters with the required specifications of the
boundary conditions for the test

|

Measuring channel parameters with warning and
error limits

The database parameters are maintained via a Windows front
end in the database and made available to the TwinCAT systems
in real-time via a specially-developed download management
application.

in TwinCAT software, which can be used to realize a wide range of test
configurations without intervention from software developers. Device developers can use a convenient special parameter editor on their Windows
PCs, from where all database parameters can be accessed.”
“Our software is based on a strictly modular design,” said Jörg Schinke,
who is responsible for TwinCAT management and programming at automation & software. “The TwinCAT PLC libraries can be quickly configured
to form a modular system as required for implementing projects.”
Convincing technology
On the question of what other factors spoke for the Beckhoff solution,
Reinhard Pansch, Falk Bertermann and Jörg Schinke came up with a
number of reasons that led to the introduction of the new control technology as the standard: “Compact component design, very good run-time
stability, plenty of scope for hardware configuration during installation
and configuration of the systems, the real-time capability of EtherCAT,
easy to realize communication between the controllers, the option of
comprehensive remote maintenance, impressive price-to-performance
ratio, customer-oriented and fast service, innovation capabilities and
future viability of solutions, high availability of replacement components
and transparent discontinuation management.”
Beckhoff technology has been introduced step by step at Webasto, and
this development is continuing. Beckhoff technology is now also used
in quality monitoring during production. The test facilities of the first
generation systems at the Neubrandenburg site are being replaced with
the new standard.

The measuring and control racks of the second test bench generation and additional
new component test stations are equipped with Beckhoff technology throughout.

Webasto AG
automation & software Günther Tausch GmbH

www.webasto.com
www.autosoft-nb.de
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EtherCAT Box modules form the basis of an innovative assembly concept

STIWA high-performance laser welding plant
for gearbox component manufacturing
The core competence of the Austrian STIWA Group, with headquarters in Attnang-Puchheim, is product and assembly automation.
Where the production of complex and high-quality assemblies with fast throughput is concerned, as in the case of the high-performance laser welding machine for manufacturing gearbox components used in the automotive industry, STIWA relies on control
technology from Beckhoff. The backbone of the plant is a fast, intelligent transport system, which is a proprietary development
by STIWA. It is tailor-made for high-performance assembly and uses all the advantages of Beckhoff’s modular system of EtherCAT
components and TwinCAT automation software.

STIWA is one of the leading suppliers in high-performance assembly automation: a new milestone
has been set with a flexible transport system based on EtherCAT.
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Peter Sticht, Managing
Director of STIWA Holding
GmbH

STIWA Automation GmbH, a manufacturer of automation systems, and
APF Produktionsdienstleistungs GmbH, which manufactures system assemblies, belong to the STIWA Group, a renowned European supplier in
the business of product and assembly automation. A new high-performance laser welding machine with an integrated fast transport system
recently went into production that manufactures gearbox components for
a leading car manufacturer.
In conventional assembly plants the workpiece carriers are cycled through
the plant by means of friction belts. The attainable speeds are usually insufficient for high-performance manufacturing. In addition to the units
that are necessary for stopping and positioning, a code reader must also
be used to ensure that the correct workpiece carrier is processed.
Added value integrated in the system
STIWA successfully implemented the transport of parts in its assembly
plant using a servo motor and toothed belt as an NC axis, which allows
very precise positioning of the workpiece carriers. Transport speeds of up
to almost 3 m/s are possible with a total weight of up to 10 kg. Beyond
that, the trick lies in the identification of the workpiece carriers. Using
just a simple proximity switch, a laser-cut code plate on the underside
of the workpiece carrier is scanned and recorded via the EP1258 digital
EtherCAT Box. By means of the EtherCAT timestamp function, which
works with resolutions in the nanosecond range, the workpiece carrier
can be identified as it drives past. Intelligent code algorithms tolerate up
to three read errors.
The drive belts are driven by stepper motors at manual workstations.
Through the use of the Beckhoff EP7041 Stepper Motor Box Module –
and through intelligent design – workstations can be implemented with
safely limited speeds and safely limited torques.
Transport system – more than just a means to an end
“The transport system is one of the keys to flexible high-performance
automation. In addition to the system used here, we also have another
version that is designed for payloads of up to 100 kg. This enables us,
for example, to transport complete engine blocks through manufacturing
plants – with the same performance values regarding speed and safety,”
says Peter Sticht, Managing Director of STIWA Holding GmbH, outlining
the in-house developments. “Transport is not a necessary evil for us, but

rather a part of the value creation chain, since we have full-value NC axes
at our disposal with TwinCAT NC.”
The individual components are clamped and welded in the laser welding modules. The centering platforms and the positioning units for the
lasers form the heart of the plant. Each of the two cells contains two
independent servo kinematics with five degrees of freedom each for
the laser optics. The centering platforms underneath each contain eight
servo axes for the precise clamping of the parts. For process reliability,
measurement systems are mounted on the exchangeable tool platforms.
These systems are connected to the controller via the EP5101 EtherCAT
Box with incremental encoder interface and by the EP1018 and EP3174
EtherCAT Box modules.
All tools are parameterized as EtherCAT Hot Connect groups in TwinCAT
System Manager and are exchangeable during operation. This permits the
most diverse assemblies to be welded in the flexible plant. The tools are
identified via the EtherCAT Hot Connect groups, ensuring that the plant
is always equipped with the correct tool kit. A total of more than 260
EtherCAT Box modules are installed in the plant. All 180 servo axes are
controlled as full-value NC axes and require corresponding computing
power, which is provided by 14 Beckhoff C6240-0030 Industrial PCs with
Intel® Core™2 Duo processors.
The plant has a sophisticated workpiece carrier logistics concept which is
imaged by a data server. This ensures that each processing module always
“knows” precisely which recipe parameters are to be used for the current
workpiece. Processing results such as measured values, processing status,
quality criteria and process evaluation are always kept consistent.
Using dissipated heat for building services
Although a TwinCAT software function block ensures that – depending on
the dynamic condition of the plant – as little as possible of the available
laser power is converted into heat in the absorber, the building services
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nevertheless benefit from the resulting dissipated heat: The STIWA company building, which is also controlled by Beckhoff equipment, uses the
heat dissipated by the laser to heat the factory buildings and offices.
Controlling the integration of technology
The basis of the high-performance assembly machines from STIWA is the
control and integration of the technologies. “We don’t build the automation around a technology or a process; instead, we develop the process as
part of the automation,” says Peter Sticht, describing the concept. “This
enables us not only to implement very complex assembly processes, but
also to achieve cycle times of less than 0.7 s per gross finished part –
despite quite demanding processes such as those in the manufacturing
of fittings.”

The workpiece carriers are identified as they drive past with the help of the
digital EP1258 EtherCAT Box. Up to 623 different part carriers can be detected
on the transport system.

Data acquisition is the key to value creation
STIWA Automation’s range of products is rounded off by mature software
solutions from the groups’s own software company, AMS Engineering GmbH. Detailed acquisition of production data – as an integral
component of the plants – identifies existing bottlenecks quickly and
consistently. This makes a fact-based Continuous Improvement Process
(CIP) possible. With the machine data acquisition (MDA), production
data acquisition (PDA) and quality data acquisition (QDA), all data from
plant production can be acquired and made transparent. The virtual
real-time traceability function can not only determine error causes; it can
also make production processes transparent. It determines in an instant
whether the problem is a product, process or batch error. By linking batch
and process data, i.e. attributing the process parameters to an individual
component, complete traceability is ensured. Holistic data acquisition
and a version-controllable recipe form the backbone of this traceability.
The software spectrum is completed with a universal and expandable
visualization system. It extends from the signal to the warehouse and
makes deviations between the ideal and the momentary production immediately visible. The industry-standard parameters (e.g. OEE, TEEP and
many others) are represented clearly and help avoid or minimize plant
downtime and malfunctions. This is made possible by a sophisticated
and integrated interface between the function blocks in TwinCAT and
the analysis software. The concept behind the visualization is based on a
client/server architecture, which displays the Z-Point CI – the tried-andtested user interface from AMS Engineering – on the Beckhoff CP7702
15-inch mounting arm terminal.
STIWA Managing Director Peter Sticht is certain of one thing: “With this
plant we have set a new milestone in flexible automation and not only
made high-performance possible in this high-wage part of Europe, but
also redefined it.”

The gearbox components are welded in the laser cells. The signals from the
flexible clamping units are all acquired via EtherCAT Box modules, enabling
optimal installation.

STIWA Automation GmbH www.STIWA.com
Beckhoff Austria
www.beckhoff.at
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Finn-Power: increased productivity in sheet metal processing

Success for Prima Power with
PC-based NC controller
The Finn-Power Oy, whose machine portfolio for sheet metal processing is marketed under the name Prima Power, is known as a
pioneer in fast punching technology. Hydraulic punching machines from Finn-Power exceeded the “magic” 1000 stroke threshold
as early as 1993. Based on open Beckhoff control technology, similar production performance can also be realized in servo-controlled punching and bending units: They combine energy-savings and ergonomics with high accuracy and productivity.

The machine is controlled via a customized Control Panel from Beckhoff.
A system-wide user interface simplifies
handling: Operators switching between
machines in cases where they are
responsible for several systems is no
problem.

“We introduced our first servo-controlled machine back in 1998, and this solution has been going
from strength to strength ever since, said Antti Kuusisaari, Product Manager for punching and software
technology at Finn-Power. “Servos offer numerous benefits, not least reduced energy consumption.
Hydraulic systems run continuously and convert electricity to heat, even when the machine is not in
operation. By switching to servo technology we managed to reduce the energy consumption of our
machines to one sixth compared with the previous, hydraulics-based models. The connected load of
the machine and the main fuse capacity were reduced from 100 A to 25 A. Advanced servo technology
also offers excellent options for versatile and exact stroke settings.”
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The angular shearing machine, Shear Genius® SGe has a special
servo-electric drive system for fast and controlled shear
movements, which ensures maximum productivity. The machine
can handle material thicknesses up to 5 mm (aluminum),
4 mm (structural steel) and 3 mm (stainless steel).

Precisely programmable strokes using EtherCAT
The combined punching and shearing machine, Shear Genius E and
the angular shearing machine, Shear Spirit® SGe are equipped with
a Beckhoff C6240 control cabinet Industrial PC, TwinCAT NC PTP
automation software and EtherCAT I/O. The machine is operated via a
customized Economy CP6903 built-in Control Panel with 19” display.
“The Beckhoff control solution enables us to adjust the machine configuration online during operation, resulting in a productivity increase

The combined punching and shearing machine, Shear Genius® SGe from Prima Power is able to
quickly convert large metal sheets into finished products. No material handling is required between
loading, punching, cutting, sorting and unloading.

of up to 10 %,” said Antti Kuusisaari. The machine reaches a speed
of more than 1000 strokes per minute and has a punching force of
30 tons. The strokes are exactly programmable, permitting the rapid
implementation of special punching shapes. The controller automatically adjusts the processing parameters to the sheet thickness.
A new feature is anticipatory control, i.e. the machine is able to look
ahead to the next process step, e.g. stacking of work pieces. In the
past the controller only dealt with the current step without taking
into account the effects of the next steps.
System-wide configuration software simplifies
engineering
Prima Power has one of the most versatile sheet metal processing
product portfolios in the world. In addition to machines for punching, bending and laser cutting of sheet metal, the range also includes systems for automating material flows. “The production lines
our customers request are complex, with sophisticated configuration, testing and commissioning phases. System-wide application of
TwinCAT automation software for configuration and programming
of the PLC and Motion Control in all our machines simplifies these
processes. The whole system can be installed consistently and more
quickly,” said Antti Kuusisaari.
The Beckhoff PC- and EtherCAT-based control system has another
advantage for Prima Power: The EtherCAT diagnostics tool make
troubleshooting more efficient. “This function is all the more
helpful as more machines are connected,” said Antti Kuusisaari.
“Machine-based diagnostics would have a much greater impact on
machine run-time during troubleshooting.”
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Thanks to precisely programmable strokes,
special shapes can be punched very quickly.

Another important feature under today’s production conditions is
the simple and system-wide user interface: Where operators are
responsible for several machines, switching between workstations
becomes easier. Besides, the operators don’t necessarily have to
be experts in sheet metal processing, since the machine interface
handles many of the calculations.
Scientific Automation: fast process data acquisition
through signal analysis
Advanced control methods offer scope for the machine to determine suitable processing parameters itself. For example, the first
stroke into the sheet metal plate can be measured exactly in the
electronic system of the machine. During measurement, the length
of the required tool is determined and the most suitable procedure is selected, depending on the material. “This type of process
data acquisition through signal analysis is becoming increasingly
important. In the future, the working environment for machine
operators will become much more complex, while traditional
metalworking craftsmanship will become less significant, because
the machine itself can master this art,” said Antti Kuusisaari.
“EtherCAT facilitates the creation of new machine functions and
the extension of existing functions.” The new control system, with
its fast and smooth functionality, is also a key factor during tool
changeovers. “An integrated tool library reduces to a minimum the
times between the individual operations as well as for tool set-up
and calibration. The possibility to execute several functions simultaneously reduces the time required and increases productivity.”
Antti Kuusisaari is convinced that Beckhoff offers a global company

such as Prima Power another key benefit: “Beckhoff’s global service
network means that customers have rapid access to support in their
own language, should the need arise.”
Finn-Power Oy
Beckhoff Finland

www.finn-power.com/suomi
www.beckhoff.fi

The E6x automatic work centre from Prima Power, a versatile machine used for sheet
metal working, is equipped with a compact automatic loading and unloading unit.
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Friesen’s offers wash-down capable check weighers
for application in all areas of food production, including
packaging and stacking.

Precise weight control with
PC-controlled weighing systems

The American company Friesen’s supplies material handling systems for the food industry, with particular focus on meat
processing applications. By using open PC- and EtherCAT-based Beckhoff controllers in their weighing systems Friesen’s
was able to increase the process speed significantly while at the same time offering high precision.

Recipe for success: EtherCAT helps makes
food processing faster
Key functions in food production naturally include accurate and precise product weighing, recipe management, the production process itself and packaging. Friesen’s Inc., based in Detroit Lakes, Minnesota, specializes in innovative
weighing systems for application in food production. The check weighers
guarantee precise product weights, irrespective of product changes or packaging size. “Our check weighers in wash-down design also meet all hygiene
requirements specified by the USDA (U.S. Department of Agriculture),” said
Kari McAllister, Product Development Manager at Friesen’s Inc. “In the past,
check weighers were mainly installed at the packaging level. However, there
is increasing demand for check weighers that can be used during processing,
i.e. at the start the production chain, so that waste can be determined and
monitored better.”

Customers need maximum flexibility
Friesen’s has developed two different weighing systems in order to meet
the diverse demands of their end customers. The “Mach series” and the
“F series” are suitable for application in all phases of food production. The
Mach series can process more than 100 parts per minute and comprises
simple and dual electromagnetic scales as well as a digital product weigher
and high-speed weighers with precision control. The F series for applications
with less than 100 parts per minute, comprises an Analog Product Scale, an
in-motion check weigher, an Analog Case Scale and Static Scales. “Our check
weighers can be quickly adapted to varying requirements, including processing of raw pork, chicken, cheese, bakery products or even ground coffee,”
said Kari McAllister.
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Scalable control solution and open interfaces
“In the past individual adaptation and scaling of the control solution could
be tricky tasks,” said McAllister. “In my view, some of the major controls
vendors in this space are too proprietary in nature and fail to provide interfaces for third-party systems. The elimination of such ‘stumbling blocks’
was one of the main reasons for our decision in favor of the open control
architecture from Beckhoff.”
Friesen’s uses the high-performance CX1020 Embedded PC with TwinCAT
software PLC for automating their check weighers. A Beckhoff CP69x2 builtin Control Panel is used for machine visualization. “Flexibility and support
of modular control programming through TwinCAT and the complementary
TwinCAT libraries were critical design requirements for Friesen’s,” said Kari
McAllister. “The TwinCAT System Manager supports a wide variety of
fieldbuses, ensuring fast and simple integration of various components and
devices,” said Derek Hanson, Technical Director at Friesen’s.
The Beckhoff control platform manages data acquisition from various weighing functions, validates and logs product weight, deals with reject products
and runs all the conveyors. The CX1020 Embedded PC enables Friesen’s
to run the application software and the HMI software on a single CPU via
TwinCAT ADS. An Ethernet TCP/IP interface and InduSoft Web Studio are
used for interfacing with the MES/ERP system. This results in a significant
reduction of hardware components and – accordingly – costs. “The reduc-

terminal into the EtherCAT terminal system, TwinCAT System Manager automatically recognizes it,” said Kari McAllister. “With TwinCAT and EtherCAT,
adding devices is a piece of cake – unlike in other systems, where this is
often a time-consuming procedure.”
Competitive advantages:
higher throughput, shorter downtime
The use of EtherCAT also resulted in higher system speed and check weigher
performance. “On the one hand we wanted to speed up the product weighing process and on the other, we wanted increase the speed of the discharge
devices. EtherCAT provided the solution for both requirements,” said Kari
McAllister. “Not only were we able to significantly reduce downtime and
commissioning time for the check weighers, we also increased the process
speed by 31 %. This means that we can offer our customers increased
throughput and differentiate from our competitors.” The lean control architecture also has a beneficial effect on costs and commissioning due to
reduced installation time. “Another benefit of the PC-based control system
is the almost unlimited flexibility in terms of data storage and data streaming,” said Derek Hanson. The PC-based control platform also improves
automated troubleshooting. “The functional status of our check weighers
is now much easier to detect, so that errors can be rectified more quickly,”
said Derek Hanson.

Beckhoff CX1020 Embedded PCs with the TwinCAT PLC

The weighing systems are visualized using a Beckhoff CP6902

Through the application of PC- and EtherCAT-based con-

automation software and EtherCAT I/Os are used as the

Control Panel with 15-inch touchscreen.

trollers, Friesen’s was able to reduce check weigher down-

control platform for the check weighers from Friesen’s.

tion of system components increases the reliability of our scales and also
reduces the space requirements in control cabinets,” said Derek Hanson.
EtherCAT simplifies communication
Friesen’s uses EtherCAT I/O terminals to great effect in their check weighers. “EtherCAT offers high-performance, and at the same time we are able
to communicate with a wide range of industrial equipment,” said Kari
McAllister: “TwinCAT and the EtherCAT communication terminals enable
straightforward connection with practically all Ethernet TCP/IP, Serial RS232
and CANopen devices. This also simplifies the system design.”
The improvements in terms of flexible connectivity range from the Ethernet
connection and the I/O terminals right to the software. “If we insert a new

time by 22 % while increasing process speed by 31 %.

Outlook
Friesen’s now uses Beckhoff controllers in all of their check weighers. “In the
future we intend to use the Beckhoff CP69xx Control Panel with stainless
steel casing, which was specially designed for use in the food industry and in
wash-down applications, throughout our operations,” said Kari McAllister. In
addition, Friesen’s intends to equip the majority of future machine axes with
the dynamic AX5000 EtherCAT Servo Drives from Beckhoff.

Friesen’s Inc. www.friesensinc.com
Beckhoff USA www.beckhoffautomation.com
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Maximum efficiency and lowered production costs for solar modules

Despatch advances photovoltaic production
with innovative control technology
The photovoltaic industry is currently under high cost and market pressures so machine manufacturers are also feeling the effects.
Despatch Industries, a globally established supplier of thermal and processing equipment for photovoltaic production, has changed
the control of its CF-series metallization firing furnaces to a PC-based control platform from Beckhoff and can now promote increased uptime, greater user-friendliness and maximum efficiency of solar cells.

A single-track metallization firing furnace from the
CF series processes more than 1200 cells per hour.

The manufacture of solar cells is a highly complex procedure encompassing many different process steps. A central component of the production
is the furnace. The volatile components used in the production of the
solar cells are dried here following the metallization. In the next work
step, the metallic contacts are burned onto the emitters or connected to
them in order to close the electric circuits and to improve their adhesion
at the same time. After firing, the cells pass through the cooling area to
be sorted and tested.
The American company Despatch Industries, based in Lakeville, Minnesota, has developed a high-performance heat treatment machine for
the metallization process of photovoltaic cells. The metallization furnaces
from the CF series process 1200 cells per hour in single-track mode or
2400 cells in two-track mode.
Beckhoff Panel PC helps increase the reliability and
speed of machinery
“We aim to meet the requirements of our customers perfectly,” explains
Amber Schramm, Public Relations Specialist for Despatch. “We give our
machines added value through the use of state-of-the-art technologies.”

Since 2008 Despatch has been using the Beckhoff CP6202 Economy Builtin Panel PC with 1.1 GHz Intel® Atom™ processor and 3½” Beckhoff
motherboard as the integrated control and visualization platform, on
which the software developed by Despatch runs to manage the heater
and conveyor belt controllers, I/O, data logging, alarm messages and
interfaces to the MES systems. The user interface is a 15-inch touchscreen
monitor in a Despatch-specific version manufactured by Beckhoff.
“We have really increased the value of our CF-Series machines with the
Beckhoff Panel PCs: Apart from the increased reliability, the controller –
compared with the previous one – has become much faster and more
powerful,” says Ron Seger, Lead Engineer at Despatch. “In addition to
that we save a great deal of space in the control cabinet due to the
compact size of the built-in Panel PC.”
“Another advantage,” explains Brian Hajder, Electrical Engineer at
Despatch, “is that the CP6202 can be shipped without additional packaging due to its secure installation in the control cabinet. We had to pack
our old IPC controller separately when delivering the machine, which
often led to installation errors and lengthened the commissioning time
of the machine.”
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The CP6202 Built-in Panel PC functions as an integrated
machine controller and user interface and takes up
considerably less space in the control cabinet due to its
compact dimensions of 38 x 31 x 5.9 cm (W x H x D).

HD Bus Terminals reduce space requirements in the
control cabinet
One of Despatch’s decisive requirements was that the I/O components
should have compact designs. “In addition to that, the I/O nodes were
to be moved closer to the infrared heating lamps, which are distributed
over a length of 40 to 60-ft (12.20 to 18.30 m, depending on the machine
format), in order to avoid parallel wiring to the control cabinet,” explains
Ron Seger. “That was no problem to accomplish with the modular
Beckhoff Bus Terminals.” System communication takes place via the Modbus TCP communication protocol using the Beckhoff BK9100 Ethernet
TCP/IP Bus Coupler. “The I/O Bus Terminals are fieldbus-neutral, which
means that we have the necessary flexibility to react to future changes
on the customer side,” explains Brian Hajder. “Despatch uses the compact
HD Bus Terminals from Beckhoff with 16 digital I/Os in a 12 mm terminal
housing. This leads to a further reduction in the space requirements inside
the control cabinet,” explains Ron Seger. “In addition, we use the KL3403
three-phase power measurement terminal. This terminal measures the effective power and the energy consumption of each phase and represents
the basis for mains network analyses and energy management.”

in lower peak electricity consumption as well as lower installation costs.
In addition, it is now also possible for Despatch to use direct current
instead of alternating current without using a step-down transformer.
Despatch achieves considerable savings through the use of standard
Ethernet and PC-based components. “The wiring of the decentralized I/Os
via standard Ethernet cables offers considerable reductions in time and
costs,” says Ron Seger, and Brian Hajder adds: “The compact design of
the Beckhoff Bus Terminals and the CP6202 Panel PC offers space savings
of between 50 and 75 % compared with our previous I/O and IPC control
solution, depending on the application.”
“The variety of signals handled by the Beckhoff Bus Terminals was also
of great value to our development department,” says Ron Seger. “That
makes it easier for us to adapt our machine inexpensively to the constantly changing customer requirements and to changing system designs.
There are now over 1,000 machines from the CF series in operation, and
the sales figures for 2011 are continuing this rapid growth.”
Despatch Industries
Beckhoff USA

www.despatch.com
www.beckhoffautomation.com

Optimized use of energy and low wiring expenditure
By equipping the CF series with the Beckhoff control platform, it was possible to compensate the intermittent product flow of the cells that occurs
in practice and to significantly improve the
thermal stability of the
solar cells. The soft-start
reduces the connected
load to less than 100 A
(single-track) and results

The American
company Despatch Industries is one of the leading
suppliers of heat treatment machines
for cell production in the photovoltaic industry.
The machines have been significantly optimized with
regard to reliability, productivity and user-friendliness through
the use of the Beckhoff Panel PC and Bus Terminal I/Os in the metallization
firing furnaces for solar cells.
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Swiss precision meets Beckhoff automation technology

Software CNC controls grinding machine
for dental drill production
The high demands placed on dental tools with regard to quality and precision require correspondingly sophisticated mechanical
engineering. In order to do justice to these requirements, the Swiss company Monnier + Zahner AG automates its dental drill grinding machines with a PC- and EtherCAT-based control platform from Beckhoff. One example is the M647 CNC dental tool grinding
g
HSC functionality.
machine with six interpolating axes and

M647 dental drill grinding machine with
automatic loading and unloading device with
hopper or drum magazine
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To guarantee the high demands placed on dental tools
with regard to quality and precision Monnier + Zahner
uses PC-based Control from Beckhoff.

Monnier + Zahner, based in Safnern, Switzerland, can look back on many
years of experience in mechanical engineering. Until 1972 the company
specialized in machines for the production of watchcases. The beginning of a financial crisis in this market segment at that time prompted
Monnier + Zahner to apply their know-how in the field of precision
machinery to medical and dental technology, among other things. Today
this division accounts for approx. 40 % of company turnover. “We have
attained a leading position worldwide in dental tools and medical implants such as bone screws and artificial hip joints,” says Roland Wälti,
Managing Director of Monnier + Zahner.
Precision with tolerances in the micrometer (μm) range
Most solutions from Monnier + Zahner are CNC-controlled special machines. “We do all the development, design and automation ourselves;
in other words: we have the entire know-how within the company,”
emphasizes Roland Wälti. “For the most part, machine parts and components are the only items that we procure from external service providers,”
adds Heidi Bühler, head of administration at Monnier + Zahner. “Not
everyone can design such machines, and not everyone can actually build
them. Precision work with tolerances in the μm range requires a highly
specialized machine builder,” stresses Roland Wälti. “However, the functions of our machines are simple and user-friendly. These functions are
factory-installed. The customer can program or parameterize their unique

application. There is also an option to assign up to 10 auxiliary operations
to the parts program via NC code.”
Process optimization: controller relaunch with
PC-based control
The controller relaunch was prompted by the discontinuation of the
machine controller for a dental tool grinding machine. Martin Wälti,
Head of the software department at Monnier + Zahner, recounts: “It
wasn’t a real CNC back then, but an interpolation module. We looked for
a control alternative that matched our requirement profile and decided
on Beckhoff. Then came further machines which we equipped with
automation technology from Beckhoff, so that we could extend our
know-how regarding the use of TwinCAT PLC and TwinCAT NC PTP step
by step.”
The M647 dental tool grinding machine has six interactive axes, which
are synchronously driven. The highly precise dental drills are ground in the
work area. A three-axis handling device feeds the blanks to the grinding
process and also removes the finished tools and sets them down after
machining. “The biggest challenge lay in transferring or integrating the
functions from the old controller, which had been developed over many
years, into the new controller,” reports Martin Wälti. If something grows
over many years, then as a rule you always base it on what already exists, thereby often accepting compromises. In using the new controller we

The M665 grinding machine for round dental
tools has six interactive axes, which must be driven
synchronously. The very precise circular tools are
ground in the work area.
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Control cabinet of the M647 with AX5xxx EtherCAT Servo Drive,
EK1110 EtherCAT couplers, EtherCAT I/O and TwinSAFE terminals

3-axis handling device for the grinding machine
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into the motor,” explains Martin Wälti. TwinCAT CNC software runs on
a Beckhoff C6920 Industrial PC while operation takes place using a
CP6902 Control Panel. Monnier + Zahner use the Beckhoff EtherCAT
Terminals and EtherCAT Box modules as I/O systems. For safety, too,
the decision was made to use Beckhoff’s TwinSAFE integrated safety
technology.
The grinding machines of the type M642-Evolution, M665 and M647, for
the manufacture of circular tools and dental drills in different formats,
are now universally equipped with the Beckhoff automation platform.
Monnier+Zahner AG pay particular attention to the functionality of the
machines: precision, with tolerances in the μm range, high yield and availability are the most important criteria.
The benchmark here is the fast interaction of the automation components, to which EtherCAT mainly contributes. “We have now equipped a
machine for the first time completely with EtherCAT, which has considerably simplified the electrical structure and increased the process quality,”
reports Martin Wälti. The networked interaction concerns the Industrial
PC, the AX5000 drive controllers and the I/O.
Parameterization instead of NC programming
“The principal reasons for deciding on Beckhoff CNC control were the
high flexibility during the development of the application on the basis of
IEC 61131-3, the availability of state-of-the-art hardware and software
interfaces, the compact, space-saving designs of the components and –
very importantly – the price. We didn’t have to pay a higher price to optimize the process,” says Managing Director Robert Wälti. “Nevertheless,
the customer ultimately decides on the acceptance of a fully automated
machine. An essential criterion here is whether a semi-skilled worker can
also take over the operation of the machine. In order to make this as
simple as possible, we have created a special tool with which the user
‘develops’ the work pieces to be machined in a simple way: they only
need to take care of the parameterization, the tool does the rest.”

have optimized and restructured all the features. Of course, all functions
are now cleanly separated, because previously the entire controller was
a single Windows application, including the user interface.”
Complete CNC system from Beckhoff
The interaction of controller and Drives on the machines was also
re-evaluated by Monnier + Zahner. “We use the AX5000 EtherCAT Servo
Drives and servomotors, in which the position encoder is integrated

Troubleshooting via the Internet
An important feature of the PC-based controller is the possibility of webbased services. The machines are delivered by Monnier + Zahner in a
certain state that the customer cannot change, i.e. the customer does not
have the source code and cannot program anything or change functions,
apart from the parameterization of the work piece. If an error should
occur on a machine, the specialists from Monnier + Zahner can log into
the machine controller via the Internet and assist with troubleshooting.
“We have already recorded a number of advantages from the Beckhoff
control platform,” says Managing Director Roland Wälti: “These include
the amount of cabling, which is much less than before and therefore less
susceptible to failure; the control cabinet has become smaller and the
production process has been optimized by decreasing ‘dead time.’ In addition, the separation of the user interface from the control program has
significantly increased the operating reliability and the availability of our
machines. Informative diagnostic options permit rapid commissioning.
In the future we want to capitalize on even more of this technology’s
advantages.”
Monnier + Zahner AG www.monnier-zahner.ch
Beckhoff Switzerland www.beckhoff.ch
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Rotary dial and index machine with 12 positions for complex processes with short cycle times.
Two robots from ABB deal with inserting the blanks and removing the finished shafts.

Virtually no limits for machine design enhancements

Maximum flexibility: PC control platform
enables vertical and horizontal integration
The Swiss company LCA Automation has almost 40 years of experience in the design and construction of complex
production and assembly systems for a wide range of components and end products. Many of LCA’s customers come
from the automotive sector. The production of safety-relevant vehicle parts places stringent demands on the reliability of the assembly systems: from precise, high pressure pressing to dynamic component handling. In order to
offer maximum precision, flexibility, dynamics and worldwide availability, LCA uses the integrated PC- and EtherCATbased control platform from Beckhoff.
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The hydraulic high-performance press

For a special machine manufacturer such as LCA Automation the flexibility of the Beckhoff control platform is a key factor, be-

(8 t), one of LCA’s standard products,

cause a wide range of third-party systems must be integrated into the process machines, e.g. a laser labeler from Trumpf Laser,

is controlled with TwinCAT.

which is used to apply the 2D data matrix code, or a camera system that checks whether the code was applied correctly.

In the early 90s LCA, based at Affoltern near Zurich, Switzerland
developed the first automatic camshaft facility for the automotive
industry. It was an interlinked system that could handle complex
processes. With its machine concept, today the company has established itself as a supplier for the automotive sector worldwide. This
is all the more impressive because of the fact that there are no car
manufacturers in Switzerland.
Being prepared for change
LCA sees its success based on the high flexibility with which the
company responds to customer requirements. “This enables us to offer solutions that differentiate us from the big players in the market,”
said Dr. Christoph Rennhard, Managing Proprietor of LCA. “In many
cases customers request changes almost right up to delivery. For us it
is a matter of course that improvements or modifications are continuously incorporated during the realization of our systems. One of our
strengths is that we can implement such changes rapidly.” Nearly all
the systems that LCA builds and delivers are modified or expanded
over the next five, six or ten years. “This kind of thinking is in our
heads and factored into the machine concept right from the start,”
said the company owner.
Competence in control technology
LCA creates complete solutions, including design, assembly, commissioning and system acceptance by the customer. The first step is the
concept development. Once an order has been placed, the machine
is constructed using cutting-edge CAD systems. “The mechanical
production of machine parts and components is the only task we currently subcontract,” said Ueli Imhof, a member of LCA’s management

with responsibility for assembly, administration and purchasing.
“Assembly, electrical engineering and control cabinet construction
are all done in-house. This also includes the design of the control
system and the required sensors, among other things.”
“LCA developed its own PLC controller 20 years ago,” said Rainer
Pölzl, Director for control engineering at LCA Automation. “This
controller could handle four process axes simultaneously and independently. It was our competence in control engineering that
enabled us to establish ourselves in the automotive sector.” The
primary reason for the change-over to PC-based control technology
from Beckhoff was customer demand for worldwide availability of
service and support.
“Initially we used PROFIBUS for communication purposes. When
EtherCAT became available we switched to the fast Ethernet fieldbus,
although PROFIBUS is still used in parallel, because of the fact that
there are still some devices that can only by controlled via PROFIBUS,”
said Rainer Pölzl. “The fieldbus devices can be integrated easily in the
Beckhoff EtherCAT Terminal system via flexible interface terminals.”
Horizontal integration
LCA has long-standing experience in the automation of a wide range
of processes. “The scalable automation system from Beckhoff ideally
matches our diverse range of requirements,” said Rainer Pölzl. LCA
uses the CX1020 and CX1030 Embedded PCs and the C6240 Industrial PC (IPC) with Beckhoff Control Panel as the HMI or, in smaller
systems, a Panel PC. Beckhoff I/O systems are used for the connection to the field level, that is Bus Terminals, EtherCAT Terminals and
EtherCAT Box modules in IP 67 design installed directly on the
machine.

47 worldwide | switzerland

PC Control 04 | 2011

Control cabinet for controlling at rotary dial and index
machine with 12 positions. One C6240 Industrial PC is
used for data acquisition and communication with the
higher-level EDP system. A second C6240 deals with
calculating the complex algorithms on the systems.
Two CX1030 Embedded PCs with EtherCAT Terminals
act as machine controllers.

LCA uses EtherCAT Box modules in IP 67 protection,
which also met the customer requirement for very
compact design.
Ueli Imhof, Management, assembly, administration,
purchasing, and Rainer Pölzl, Director of Control
Engineering at LCA Automation (left to right)

The Beckhoff product portfolio also covers the software requirements of the special machine manufacturer. “TwinCAT PLC is used
for standard run-time tasks. For positioning tasks we use Level NC
PTP,” said Rainer Pölzl.
The flexibility of the Beckhoff control platform plays a key role for
LCA, because a wide range of third-party systems have to be integrated into the process machines, including sorters, riveting units,
screw systems, pressing and joining systems, printers, laser labelers,
welding systems, forming systems, identification and image processing systems, to name but a few. For horizontal integration, LCA has
access to a wide range of bus interfaces.
Standardized interfacing with MES and ERP systems
Interlinked assembly systems require not only internal, horizontal
integration of complicated sub-processes, but also integration of
handling or material transport systems. In addition, interfaces to
higher-level MES or ERP systems have to be realized. “In this regard
custom software is the key factor,” said Rainer Pölzl and added: “We
use OPC for transferring process data to the customers’ EDP system.
We realize the required coupling depending on the interface required
by the customer.”
In assembly systems for safety-related products such as vehicle steering columns, the individual manufacturing steps must be checked and
documented, because traceability must be ensured in the event of a
component failure, so that any liability issues can be resolved. This
means that a great many sub-processes must be monitored using
suitable sensors and the measured data must be analyzed, stored and
transferred to the manufacturer’s documentation system. “Beckhoff
technology is ideally suited for this task: On one hand, special Bus

Terminals can be used to integrate the sensors directly in the machine
environment and on the other hand data acquisition and analysis are
among the standard tasks performed by PCs, and, last but not least,
the data transfer to the documentation computer is straightforward.
A small “to-do list”
The collaboration between LCA and Beckhoff Switzerland is characterized by a co-operative approach. “At the top of our current
automation wish list is TwinCAT 3,” said Rainer Pölzl. “We have great
hopes for the new version. We intend to transfer certain functions of
our existing hardware PLC, which we developed in-house, to software
and integrate it into TwinCAT 3.”
Another, perhaps easier to realize target is already on the agenda: the
safety technology of the systems. Currently LCA still uses traditional
safety switching devices and solutions. “However, the requirement
for safety calculations to be based on the new Machinery Directives
from 2012 makes the software-based safety PLC and TwinCAT 3 from
Beckhoff more than welcome,” said control expert Rainer Pölzl.
Ueli Imhof added: “We take a very pragmatic approach when it comes
to weighing up the safety of our machines and systems. For example,
we work with hydraulic systems involving large forces and therefore
must consider a high risk potential. The second point that is important
to us is customer relations. Our safety technology has to be flexible
because customers have a tendency to ask for last-minute modifications on the machine, in some cases right up to one week before
delivery. The Beckhoff safety solution helps us solve these scenarios.”
LCA Automation AG www.lca-automation.ch
Beckhoff Switzerland www.beckhoff.ch
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Widex sets climate protection standards with CO2-neutral company headquarters

Embedded PCs form the basis for
innovative building automation

The new company headquarters of the Danish hearing aid manufacturer Widex A/S is impressive not only due to its unusual
architecture. The innovative concept of an energy supply based on renewable sources is worthy of wide recognition. To this
end Widex has installed a geothermal system for heat storage as well as the company’s own wind turbine and solar cells
on the façade of the building. Intelligent building automation ensures efficient use of the energy. Over 10,000 data points
distributed throughout the entire building are controlled by 58 total CX1020 Embedded PCs from Beckhoff.

The Danish company Widex A/S has been developing and producing hearing aids since 1956 and is today one of the world’s leading companies in this field. The company and its 600 employees
moved into the new company building in Allerød, Denmark near
Copenhagen in 2010. For Widex it was crucial that the architectural appearance should reflect the corporate culture and the
company’s innovative expertise. True to the motto “high-tech
for the good of man,” Widex wanted to set an example with the
concept of a CO2-neutral building to show that responsibility for
the environment lies within the scope of the technically feasible.
Unique combination of green technologies
Various energy-saving and environmentally friendly facilities
based on both new and tried-and-tested methods contribute
to the uniqueness of the building. The geothermal system, with
which the groundwater serves as a heat reservoir, is first of its
kind in Denmark. The system uses the groundwater as a heat res-

ervoir, in which surplus heat is stored in summer and withdrawn
again in winter when required. The use of geothermal energy
reduces CO2 emissions by 70 %, which corresponds to a load
of 700 tons of CO2 per year, or the emissions of 250 gas-heated
detached houses.
Individual control of lighting and air conditioning
The building’s various technical installations are controlled by
58 total CX1020 Embedded PCs from Beckhoff. The technical
installations in the various floor sections are each controlled by a
CX1020, which is connected via Ethernet to 12 decentralized I/O
terminal stations. The 600 Bus Terminals distributed throughout
the entire building control 10,643 data points.
The scope of control covers the following functions: ventilation
and air conditioning, burglar alarm and light control. Temperature, CO2, light and motion sensors were installed in the rooms.
The lighting, with different lighting scenarios, is controlled by the
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Consistent implementation of the “Green Building” concept
In order to cover the electricity requirements of the 36,600 m² company building,
a 100 m high wind turbine was erected on the company site. The wind turbine
produces an annual 3.4 million kWh of electricity and saves nearly 1,900 tons of
CO2 per year, which corresponds to the electricity consumption of 650 detached
houses (without heating). The wind turbine supplies more electricity than Widex
can use in total. The surplus power is fed into the local grid and thus makes a contribution to an environmentally friendly region. 20,000 solar cells on the south facade of the building produce approximately 34,000 kWh of additional electricity.

Widex Project Manager Allan Ebert Skotte (left), responsible for all technical building installations,

Automatic activation of the burglar alarm
In the evening, when all employees have left the building, the
motion sensors switch over to burglar alarm mode: after the last
employee has left a building section, a loudspeaker announcement is made 10 minutes later informing that the alarm will be
activated after a further 10 minutes. In addition, the entire electricity supply to the section concerned is switched off after this
time has elapsed. Only the power supply to refrigerators and the
like is maintained, so that the energy consumption of the building
is limited to a minimum during the night.

and Claus Clausen, Managing Director of Beckhoff Denmark

CX1020 Embedded PCs via a DALI bus system. “A total of 4,000
DALI slaves are distributed throughout the building,” reports
Project Manager Allan Ebert Skotte from Widex A/S, who is responsible for the building’s entire technical installation.
Radio technology reduces cabling
The light switches in the building are integrated via EnOcean
radio technology. The Beckhoff EnOcean-Bus Terminals convert
the received signals and forward them to the Embedded PC.
The application of radio switches offers Widex full flexibility in
terms of space utilization and reduces the lifecycle costs of the
building. Future changes in space utilization do not require timeconsuming recabling, only software modifications.
Light control in the space is based on motion sensors that monitor movements during the working day. Light sensors monitor insolation through the windows: if this is bright enough, the lights
near the windows are either dimmed or completely switched off.

All rooms have their own ventilation
For comfortable ventilation, the exchange and circulation of air
in each room is controlled individually and, if necessary, via a
CO2 sensor connected to the CX1020. There are no supply air
anemostats in the rooms as is otherwise usual; instead, the air
is fed outside via a ceiling grille and is cooled or heated by a
separate ventilation device. This ventilation unit, also referred
to as fancoil, is installed in the suspended ceiling. The air is also
exhausted again through it and is slowly distributed throughout
the room so that draughts are minimized.
Scada system allows clear operation and monitoring
All building functions as well as the wind turbine, the photovoltaic system, the compressed air compressors, the geothermal
heating and cooling system and the HVAC system (Beckhoff PCs)
can be controlled and monitored by the works personnel with
the aid of a Scada system. The time clocks for recording working
hours are also connected to it. “This way it is possible to see
which employees are in the building at any time,” concludes
Allan Ebert Skotte.
Widex A/P
Beckhoff Denmark

www.widex.com
www.beckhoff.dk
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World class concert acoustics with
Beckhoff automation technology
The Sibelius Hall in Lahti, Finland is renowned for its excellent acoustics, which were designed by the American
acoustic designer Russell Johnson. It is the dynamics of the acoustics that are so special: mobile wall elements,
so-called acoustic doors, make it possible to change and to dynamically adopt the room reverberation to suit the
performance and the desired sound quality. As part of a controller relaunch on the basis of Beckhoff automation
components, the adjustment of the acoustic doors has been optimized so that concert audiences can now enjoy
perfect sound.
The Sibelius Hall was built with the ambitious goal of creating unique
acoustics, despite a comparatively low budget. In the implementation of
the building, the architects Hannu Tikka and Kimmo Lintula made particular use of a natural material: wood. The side walls of the cuboid 1299-seat
concert hall are made of veneered timber shells, which are filled with
sand. Due to their solidity, the walls can also reflect low tones. In addition, the concert room is flanked by so-called echo chambers, which are
as high as the building itself. They are equipped with 188 mobile wooden

doors, with which the reverberation time of the sounds can be adjusted,
depending on the effect desired by the musicians.
Beckhoff Embedded PC optimizes the hall acoustics
The American company Artec Consultants Inc., which was founded by
Russell Johnson and whose name is synonymous worldwide with the
realization of concert halls, was commissioned to design these extraordinary acoustics. However, during the use of the Sibelius Hall, which was
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The acoustics of the Sibelius Hall in Lahti in Finland, which were designed
by the legendary acoustic designer Russell Johnson, are world class. The side
walls of the over 1299-seat concert hall are made of veneered wooden shells

©Sibeliustalo/Sami Lettojärvi

©Sibeliustalo/Sami Lettojärvi

filled with sand, which ensure optimum resonance.

The Sibelius Hall is flanked by wall-high echo chambers, which are equipped
with 188 mobile acoustic doors. A Beckhoff Embedded PC from the CX series
controls the positions of the acoustic doors via the KL2612 relay terminals.
The reverberation time can be precisely adjusted according to the resonance
effect desired by the musicians.

completed in 2004, it was determined that the solution for the automatic
control of the acoustic doors was unsatisfactory. As a result, the Finnish
company Keraplast Oy, based in Orimattila, Finland, was commissioned
to relaunch the controller. Keraplast installed a Beckhoff Embedded PC
from the CX series as the central controller, via which the 188 door elements are controlled. Relay Bus Terminals distributed to five PROFIBUS
Bus Coupler stations control the asynchronous motors. Feedback is provided by digital input terminals, which detect the positions of the doors
and pass them on to the controller – a solution that is as simple as it is
inexpensive. “Beckhoff was chosen as control system provider because of
really good pricing and industrial quality components. Now, the system
has been proven to be really reliable in several events that have been held
in the concert hall. Even though system layout is rather simple, the huge
amount of controlled doors made an extra effort for the realization”, says
Keraplast Project Leader Toni Potinkara.

The sound experts at the Sibelius Hall are satisfied with the results:
The doors can be positioned accurately and with high repeatability,
individually or in groups, so that the room is widened or narrowed
depending on the desired resonance. In this way the reverberation time
can be increased up to “cathedral reverberation”. In addition the CX has
sufficient memory space to save a large number of door positions for
different performances. A Beckhoff C5102 Industrial PC serves the musicians as a web server in order to access the position of each individual
acoustic door.

Sibelius Hall
Keraplast Oy
Beckhoff Finland

www.sibeliustalo.fi/en/sibelius-hall
www.keraplast.fi
www.beckhoff.fi
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Beckhoff Embedded PCs control
hydroelectric power plant
Among renewable energies, hydroelectric power generation has the highest share worldwide; mountainous countries in particular, such as Colombia, are seemingly made for generating electricity with
water. The hydroelectric power plant La Ínsula, which was built in the Colombian province of Caldas
on behalf of the power supplier, Central Hidroeléctrica de Caldas, has an effective output of 33 MW.
The control, protection and monitoring of the hydroelectric power plant is based on a Beckhoff control
platform with Embedded PCs, EtherCAT I/O and TwinCAT automation software; it was installed by the
Argentinean company, ICSA Automation.

ICSA Automation, with headquarters in Luján de Cuyo, Mendoza,
Argentina, specializes in the automation of hydroelectric power
plants and wind farms worldwide. Established in 1982, the company has to-date completed over 400 projects in 24 countries,
thereby accumulating extensive know-how. In 2010 ICSA automated the Colombian hydroelectric power plant La Ínsula, which
is fed by the Chinchiná and Campoalegre rivers and consists
of three Francis turbine units. For this plant ICSA developed an
integrated control, protection and measuring system based on
Beckhoff technology.
Embedded PCs perform complex control, protection
and monitoring tasks
The ICSA control systems for hydroelectric projects contain
various subsystems, such as voltage regulators for the generators, turbine inlet valve controllers, turbine speed monitors, mains
quality meters, brake controllers, a cooling system, lubrication
system, main voltage switch and synchronization devices. The
various protective relays represent a very important subsystem

and communicate via the IEC 60870-5-104 protocol with the
CX1020 Embedded PC. Their major tasks are: the operation and
coordination of several generator subsystems during the automatic starting and stopping procedures, synchronization of the
unit, adjustment of the set values for the effective power and
voltage, temperature monitoring, event monitoring with a resolution of one millisecond, control of the switchgear, measurement
of the electrical variables, monitoring of the auxiliary electrical
and mechanical generator systems, control of the cooling system
and monitoring of the power plant’s wastewater system. The
controllers exchange data over Ethernet; hard wiring is provided
as a redundant transmission medium in case of emergency.
The plant is controlled and monitored via a local operator station with Scada software. This includes a graphic display of the
turbines, the generators, the switchgear, the auxiliary systems,
etc. Further tasks of the Scada software are: alarm processing, displaying event sequences, displaying graphic tendencies,
report production, historical data storage, machine operator
assistance, etc.
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In 2010, ICSA Automation automated
the Colombian hydroelectric power

Inspection of the turbines. Three
Francis turbine units with vertical

plant La Ínsula, which is fed by the

axles produce electricity with a

Chinchiná and Campoalegre rivers.

total effective output of 33 MW.

The plant is controlled and

A total of four CX1020 Embedded PCs

monitored via a local operator

are used for the control of the genera-

station with Scada software.

tors and for auxiliary functions.

The various subsystems communicate via the IEC 60870-5-104 telecontrol protocol, which is supported by the TwinCAT PLC automation
software. The Beckhoff control architecture enables remote monitoring and control from two different control centers, which receive all
necessary data for the correct operation of the power plant, such as
alarms, status data, events, measurements, etc.
EL6688 external synchronization interface ensures precise
time synchronization
One of the most important tasks in hydroelectric power plants is recording the changes in state and the sequence of events (“SOE”). This
function allows the digital inputs to provide events a timestamp with
a resolution of one millisecond, to buffer them locally and, finally, to
transmit them without loss to a higher monitoring level. This critical
task is performed by each Beckhoff controller. The time synchronization is accomplished using the IEEE 1588 Precision Time Protocol. The
EL6688 EtherCAT Terminal, as an IEEE1588 external synchronization
interface, and a master GPS Clock in the control room of the power
plant ensure precise time synchronization within the local network.

Universal control programming with TwinCAT PLC
The Beckhoff Embedded PCs were installed at different control levels.
A total of four CX1020 Embedded PCs are used for the generators
and auxiliary functions, while the cooling system, pump house and
suction pump are each controlled by a CX9010. The Embedded PCs
receive the signals from the field via the connected digital input and
output terminals. Programming is accomplished universally using
TwinCAT PLC automation software. The TwinCAT PLC Modbus RTU
library is used for the connection of the controllers with the mains
quality meters and the operator interface. Communication between
the controllers, the local Scada system and the remote monitoring
center takes place via the IEC 60870-5-104 telecontrol protocol,
which is integrated into the TwinCAT PLC library.

Central Hidroeléctrica
de Caldas S.A.E.S.P.
ICSA Automation
eFALCOM Automation

www.chec.com.co
www.icsaautomation.com
www.efalcom.com
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Game on!
EtherCAT Servo Drives
and servomotors control
computerized foosball
table game
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As part of a student project – ProCK – at the
University of Munich, a conventional foosball
table game, with which two teams play against
each other, was modified so that one team is
replaced by a computer controller.

Standardized components are always preferred in automation technology. The interdisciplinary student project “Computerkicker”
(ProCK) at the University of Munich sought to answer the question as to whether standardized components are also suitable for
solving highly dynamic, complex and “unpredictable” tasks. A conventional foosball table game, with which two teams consisting of two players each compete in a contest, was converted so that one of these teams was replaced by a computer controller.

The “Technical IT Project” was offered by Prof. Dr. Rainer Seck as a voluntary optional subject at the Faculty of Electro-technology and Information
Technology at the University of Munich for the first time in the summer
semester of 2008. The objective of this project was to evaluate the feasibility and the various possibilities to build and automate a computerized
foosball table game using standard industrial components. In doing so, a
number of interdisciplinary tasks were successfully solved from the fields
of electro-technology, mechanical engineering, software development
and image capture and processing.
PC calculates the ball position
For the capability and the dimensioning of the computerized foosball
table game, it is critical to know the maximum ball speed that a human
player of average talent can produce. Based on an average value of
6.3 m/s, the maximum necessary drive torques for the rotary movement
and the acceleration values of the linear movement were determined.

The demands placed on the ball recognition software were, among other
things, high accuracy of the determined ball position and a sufficiently
high-speed. Both are necessary in order to successfully shoot the ball in
a targeted manner at the goal. Two embedded USB cameras follow game
play through a horizontal slit in the side panel of the foosball table game,
just above the field of play. The pictures are already trimmed to the area
of interest, converted to b/w and compressed in the camera. Since each
camera supplies 100 data records per second, this is the only way in
which the graphic data from both cameras can be transmitted by USB to
the PC at a sufficient speed and without too big a delay.
On the PC, the compressed graphic data is searched for a white object
– obviously, the ball – and the associated camera angle is determined.
By means of the principle of triangulation, the ball position can be determined accurately at each point on the field of play. Taking into account
the position of its own players, the game control software calculates the
next movements of the playing rods. In addition, a virtual 3D display
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The position detection is accomplished in each case

The rod drives had to be implemented as far as possible

by two laser triangulation sensors, of which one is

directly and without elaborate mechanisms. In addition, great

directed toward the cylinder center while the other

importance was attached to high compatibility between

detects the inclined plane.

motor, Servo Drive and control software, which spoke for

Rod control mechanism

the Beckhoff “one source” solution.

AX5000 EtherCAT Servo Drive for dynamic motor control
On the hardware side, the movement of the playing rods was implemented
using a combination of a Beckhoff synchronous servomotor for the rotation and a cylindrical synchronous linear motor from Copley Control for
the transverse movement of each rod. The motors are controlled by four
AX5000 EtherCAT Servo Drives with a Beckhoff safety extension.
In addition to the positions of the motor-driven playing rods, it is necessary to detect those of the human opponents in order to take them into
account in the game strategy. For this purpose the project team developed
a method for the non-contact detection of the overlaid rotary and linear
movement.

of the game action is generated and displayed. A TCP/IP Socket Server
in which an ADS Client was implemented is used for communication
between the game control software and the TwinCAT PLC, which is
responsible for the execution of the movements. (Fig. 2)
High-performance for short reaction times
When selecting the components for the control of the playing rods,
care was taken to ensure that the control system delivered sufficiently
high-performance and was extendable. In addition to the PLC, Beckhoff
TwinCAT NC PTP control software takes care of the path control for the
movements of the playing rods. The Servo Drives are connected via the
Ethernet-based EtherCAT fieldbus. In addition to the drives, the digital
and analog I/Os for the operating elements and the detection of the
opposing team’s rods are connected via EtherCAT and processed in the
PLC. A clear process visualization system was also implemented using
TwinCAT.

Integrated safety protects players’ hands
Due to the mechanism’s high-speed movement, a horizontal safety light
curtain was installed above the table to protect the players. It has a
resolution of 14 millimeters and therefore enables individual fingers to be
detected. The light curtain is coupled to the safety extension of the Servo
Drive via the evaluation logic and guarantees that the motor torque is
switched off safely if the light curtain is interrupted. So as not to stop the
flow of play any more than is necessary, the game is restarted without
inertia after the fingers have left any danger areas.
Conclusions
All in all, the finished computerized foosball table game is more than
capable of playing against even experienced foosball table players as
an adequate opponent. The first project goal has been fully attained, but
there still remains a number of exciting possibilities for improvement in
order to take the project a round further.
The ProCK final project team: Karsten Schätzle, Manuel Zimmermann, Stefan Spindler,
Thomas Witzko, Scharel Clemens, Prof. Dr. Rainer Seck et al.

University of Munich ProCK www.youtube.com/user/HMProCK

56 ETG

EtherCAT at the Semicon West
in San Francisco and Pack Expo
in Las Vegas
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Great interest was shown in EtherCAT technology at the Semicon West.

EtherCAT is well on the way to becoming the industry standard in machines
for the production of semiconductors, flat screens and solar panels: Six of
the world’s 10 biggest suppliers of semiconductor equipment – and thus all
of those manufacturers of wafer processing machines who are among the
top 10 – are ETG members and most of them already use EtherCAT. Accordingly, there is clearly great interest in EtherCAT on the part of their suppliers.
This was also the case at the well-attended ETG booth at the SEMICON West
2011 trade show in San Francisco. EtherCAT is also making good progress
in the packaging industry because convincing Motion Control solutions are
particularly important in this industry: several very large manufacturers of
packaging machines use EtherCAT and the ETG had its own booth at the
Pack Expo 2011 in Las Vegas.

The ETG was also represented with its own booth at the PackExpo.

Broad support for EtherCAT Roadshow in the US
The series of seminars held by the EtherCAT Technology Group in the USA was sponsored by worldrenowned companies: Applied Materials, Beckhoff
Automation, Elmo Motion Control, OMRON, SEW
Eurodrive, Sick and Yaskawa were the official sponsors of the Roadshow, which took place in six U.S.
states in October, 2011.
“Naturally, we are particularly pleased about Applied Materials, the global market leader in semiconductor manufacturing and one of the largest

mechanical engineering companies in the USA,”
says Martin Rostan, ETG Executive Director. “It is
rather uncommon for an end user to invest money
to help the spread of a fieldbus technology. Applied
Materials was one of the founder members of the
ETG back in 2003. The sponsors included other
technology leaders such as Beckhoff , Elmo Motion
Control, Omron, SEW Eurodrive, Sick and Yaskawa,
thus underlining the broad acceptance of EtherCAT
technology.”

The ETG already has over 200 member companies in
the United States alone – the second largest national
membership total after Germany.
As always at ETG seminars, the technology itself and
its use stood to the fore at the US Roadshow – product presentations were taboo. The agenda included
application-related lectures on the use of EtherCAT
in the most diverse applications.

EtherCAT Plugfest in San José, California
The third North American EtherCAT Plugfest took place at MKS Instruments in San
José, at the center of Silicon Valley. A total of 24 participants tested the interoperability of the masters from five manufacturers with slaves from 8 manufacturers.
Thomas Rettig, one the ETG technology experts in attendance, summarized his 15th
EtherCAT Plugfest: “The event had well-prepared, dedicated participants, many
new devices, constructive cooperation and outstanding support from the hosts –
that’s how a Plugfest should be.” The next European Plugfest takes place in October,
2011 at Texas Instruments in Freising near Munich, the next Japanese Plugfest in
Yokohama in December, 2011.
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More than 1000 visitors at
EtherCAT booth in Tokyo
The EtherCAT Technology Group booth at the recent Techno Frontier
Show in Tokyo was extremely busy. In the three days of the show, more
than 1000 visitors wanted to learn about EtherCAT technology, and
consequently the introductory presentations held at the booth were very
crowded. Also, the room capacity for the EtherCAT seminar held in parallel with the show was not sufficient: additional chairs had to be brought
in to accommodate the participants. The feedback indicated that many
companies in Japan that until now had only been studying EtherCAT have
now decided to adopt the technology and have started implementation
projects.

ETG Member Meeting Japan held
in Yokohama
The Japanese ETG Member Meeting was held in Yokohama in the same building
that is also home to the ETG head office in Japan. More than 130 representatives
from Japanese ETG members attended the event, where the ETG Task Force Japan
reported about exciting EtherCAT activities in Japan. The Task Force is very active:
it meets once every month and organizes joint trade show booths as well as
EtherCAT seminars and workshops. Furthermore, Task Force members have translated the EtherCAT specifications and several other key documents to Japanese.
Also at the member meeting, several current Japanese EtherCAT projects were
presented, including humanoid healthcare robots and several machine applications.
The regional member meetings in Korea and Japan are held annually in order to
provide a technology update as well as an overview over ETG activities in Asia.
The ETG meanwhile has exceeded 450 Asian member companies and is still growing at an unprecedented pace.

ETG member meeting in Korea:
Motion Control in focus
EtherCAT enabled Motion Control was a highlight of the ETG member
meeting recently held in Seoul. Higen Motor – a leading Korean supplier
of Motion Control products – which was spun off from LG-OTIS – gave
valuable insights into their EtherCAT drive development. Motion Control
is also a key element for robotic applications: RedOne Technologies
introduced the EtherCAT implementation of an Unmanned Undersea
Vehicle (UUV) Project, which was recently featured on Korean television.
Lee Myung Bok of Tri-TEK Corp presented the various ETG activities in
Korea, such as trade show booths and implementation training classes.
The meeting was very well attended: over 80 Korean ETG members
joined. In addition to Korean EtherCAT applications and ETG events, attendees also learned about the latest EtherCAT technology developments
driven by the various Technical Working Groups.
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Trade shows and events 2012
France
Innovative Mechatronics Automation
February 01 – 02, 2012, Paris
www.mecatronique-automation.com

Interclima + Elec
February 07 – 10, 2012, Paris
www.interclimaelec.com

Great Britain
Drives and Controls
April 17 – 19, 2012, Birmingham
www.drives-expo.com

Norway
Eliaden
June 04 – 07, 2012, Oslo
www.eliaden.no

Poland
Automaticon
March 20 – 23, 2012, Warsaw
www.automaticon.pl

Sweden
Europe
Germany
Hasylab Users‘ Meeting
January 27, 2012, Hamburg
http://hasylab.desy.de/news__events/
users_meeting/index_eng.html

Automatisierungstage Emden
February 01 – 02, 2012, Emden
www.automatisierungstage.de

VDI-Tagung
Schwingungen von Windenergieanlagen
February 07 – 08, 2012, Bremen
www.windenergie-tagung.de

Tire Technology Expo
February 14 – 16, 2012, Cologne
Hall 8, Booth 8025
ww.tiretechnology-expo.com

Fensterbau/Frontale
March 21 – 24, 2012, Nuremberg
www.frontale.de

Prolight+Sound
March 21 – 24, 2012, Frankfurt
www.prolight-sound.com

Anuga FoodTec
March 27 – 30, 2012, Cologne
www.anugafoodtec.de

Light+Building
April 15 – 20, 2012, Frankfurt
www.lightbuilding.de

Hannover Messe
April 23 – 27, 2012, Hanover

FachPack
September 25 – 27, 2012, Nuremberg

www.hannovermesse.de

www.fachpack.de

Drupa
May 03 – 16, 2012, Düsseldorf

Motek
October 08 – 11, 2012, Stuttgart

www.drupa.de

www.motek-messe.de

IFAT
May 07 – 11, 2012, Munich

EuroBLECH
October 23 – 27, 2012, Hanover

www.ifat.de

www.euroblech.de

Sensor+Test
May 22 – 24, 2012, Nuremberg

SPS/IPC/DRIVES
November 27 – 29, 2012, Nuremberg

www.sensor-test.de

www.mesago.de/sps

Automatica
May 22 – 25, 2012, Munich

Austria

www.automatica-munich.com

Achema
June 18 – 22, 2012, Frankfurt

www.elmia.se/de/automation

Trä & Teknik
August 21 – 24, 2012, Gothenburg
www.svenskamassan.se/sites/tra-teknik

Scanautomatic
October 9 – 11, 2012, Gothenburg

Switzerland
Swissbau
January 17 – 21, 2012, Basel

Automation Schweiz
January 25 – 26, 2012, Winterthur
www.easyfairs.com

Denmark

www.husumwindenergy.de

EU PVSEC
September 24 – 28, 2012, Frankfurt

Elmia Motek
May 8 – 11, 2012, Jönköping

www.swissbau.ch

ECL
September 20 – 21, 2012, Brussels
www.easyfairs.com

Husum WindEnergy
September 18 – 22, 2012, Husum

www.nordbygg.se

www.vienna-tec.at

Belgium

www.hamburg-messe.de/smm

Nordbygg
March 20 – 23, 2012, Stockholm

www.scanautomatic.se

Vienna-Tec
October 09 – 12, 2012, Vienna

www.achema.de

SMM
September 04 – 07, 2012, Hamburg

Fastighetsmässa
February 8 – 9, 2012, Malmö
www.easyfairs.com

EWEA
April 16 – 19, 2012, Copenhagen
www.ewea.org/annual2012

www.photovoltaic-conference.com

Automatik
September 11 – 13, 2012, Brøndby
www.automatik12.dk

Siams
May 08 – 11, 2012, Moutier
www.siams.ch

Sindex
September 04 – 06, 2012, Bern
www.sindex.ch
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Spain

North America

Hispack
May 15 – 18, 2012, Barcelona

Canada

www.hispack.com

ATX South
May 2 – 3, 2012, Charlotte
www.canontradeshows.com/expo/atxs11

Fabtech Canada
March 20 – 22, 2012, Toronto

ATX East
May 22 – 24, 2012, Philadelphia

BIEHM
May 28 – June 2, 2012, Bilbao

www.fabtechcanada.ca

www.biehm.com

Mexico

Asia

Expo Manufactura
March 6 – 8, 2012, Monterrey

Bahrain

www.expomanufactura.com.mx

Arabian MEP Exhibition
January 10 – 11, 2012, Manama

Intersolar North America
June 10 – 12, 2012, San Francisco

USA

www.intersolar.us

www.arabianmep.com

AHR Expo
February 23 – 25, 2012, Chicago

Industrial Automation North
September 10 – 15, 2012, Chicago

India

www.ahrexpo.com

www.hfusa.com/iana

Plastindia
February 1 – 6, 2012, New Delhi

Modex
February 6 – 9, 2012, Atlanta

Pack Expo
October 28 – 31, 2012, Chicago

www.plastindia.org

www.modexshow.com

www.packexpo.com/pei2012

Qatar

ATX West
February 14 – 16, 2012, Anaheim

Project Qatar
April 30 – May 3, 2012, Doha
www.projectqatar.com

www.canontradeshows.com/expo/atxe11

Windpower Expo
June 3 – 6, 2012, Atlanta
www.windpowerexpo.org

www.canontradeshows.com/expo/atxw12

ATX Texas
March 14 – 15, 2012, Fort Worth
www.canontradeshows.com/expo/atx_tx12

United Arab Emirates
Middle East Electricity
February 7 – 9, 2012, Dubai
www.middleeastelectricity.com

NPE
April 2 – 5, 2012, Orlando
www.npe.org

For additional information on our worldwide subsidiaries’
and partner companies’ trade show schedules please check:
www.beckhoff.com/trade_shows
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