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EtherCAT expands the horizon:
ultra high-speed terminals for
world-class automation systems

Beckhoff has been implementing the concept of PC-based control technology
successfully for over 20 years. Today, a single PC with an advanced, high-performance processor can handle the control task equivalent of several traditional
PLCs, motion controllers, safety control systems and other special control components. In the past, however, it was not easy to utilize the high CPU performance of an Industrial PC for control tasks. The link between the machine and PC
control was originally realized using traditional fieldbuses that were developed
10 – 15 years ago. These types of communication systems are no longer suitable
for advanced, high-performance CPUs, particularly in terms of data throughput
and synchronicity.
EtherCAT (Ethernet for Control and Automation Technology) closes the gap
between fast CPUs and the I/O world of the machine and enables increases in
update and response times by a factor of at least 10 when compared with traditional fieldbuses. This makes EtherCAT the ideal communication system for highperformance controllers.
However, performance data such as update times of 1,000 digital I/Os in 30 µs
are not the only reason machine designers are switching to EtherCAT. There are
also economic reasons: hardware costs are reduced significantly because no
special master card is required on the control side, and inexpensive I/O couplers,
cables and connectors are available.
EtherCAT opens up new application possibilities that in the past required complex and expensive systems that were proprietary and closed. With EtherCAT,
cable redundancy can easily be implemented, thereby increasing machine availability.
The performance of EtherCAT Terminals, the core offering of the Beckhoff I/O
product line, has increased significantly: oversampling terminals enable sampling
rates of up to 200 ksamples/s. This opens up a route into instrumentation and
condition monitoring applications.

EtherCAT offers absolute openness, both on the slave side and on the master side.
In the past, users had to develop their own hardware and software for special requirements. Now they are able to map their know-how in the software, perhaps
even in their own EtherCAT master, and use fast EtherCAT I/O Terminals as their
interface to the outside world. Users no longer have to maintain their own hardware on an ongoing basis and development resources can be used to expand
unique selling points.
The attractiveness of this technology is further demonstrated by the fact that
more than 250 EtherCAT Technology Group (ETG) member companies are already
actively developing EtherCAT master and slave devices. With more than 380
member companies, the EtherCAT Technology Group is the largest Industrial
Ethernet organization in the world.
Continuous expansion of the existing range of EtherCAT products is one of the
primary aims of the Beckhoff product development group. More than 100 new
EtherCAT Terminals are scheduled to become available during 2007. In addition
to the current product range, which already covers all standard digital and analog signals, incremental encoders, SSI, RS232, RS485, and fieldbus masters and
slaves, a wide range of innovations will become available in future that will
enable EtherCAT Terminals to be used in almost any application. Availability of
further signal types, e.g. through counter, PT100 and thermocouple terminals, and
price reductions through 4- and 8-channel digital and analog modules are important goals for the new terminal range to achieve.
More than three years of global practical experience with EtherCAT illustrates the
user benefits, particularly considering benefits such as much faster machines, better controls, and more cost-effective control concepts.
Beckhoff representatives worldwide are happy to discuss the new opportunities
and benefits EtherCAT can offer users.
Michael Jost, Beckhoff Product Manager for Bus Terminals and EtherCAT
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4 news

EuroBLECH 2006 offered a comprehensive market overview
for more than 64,000 trade visitors.

EuroBLECH sets technology trends

“EuroBLECH”, the international technology fair for metal
forming machines and systems, took place between 24 and
28 October 2006 in Hanover, Germany. 1,400 suppliers from
more than 40 countries presented new techniques and trends
in 15 technology areas.
This year, the focus was on technologies for optimizing production
quality and reducing production costs. Beckhoff automation systems
featuring PC- and Ethernet-based control technology are ideally
suited to meet these requirements. Klaus Schmolz, Beckhoff Sector
Manager for the sheet metal working industry, explains the benefits: “Metal forming involves high forces and velocities, which
means that dynamic and precise control technology is required.
In conjunction with TwinCAT, the EtherCAT real-time Ethernet system enables response times of around 100 µs and therefore offers
an ideal basis for meeting high quality targets and scope for cost
optimization at the same time.”
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Ethernet Switches:
optimization of device design and costs

The ES2008/ES2016 devices are being replaced by the technically optimized CU2008 and CU2016 Ethernet Switches. The
new switches have the same size as before, with identically
arranged RJ 45 sockets and power connection. In order to improve the readability of the status LEDs, they are located directly at the RJ 45 sockets. The new devices no longer have a configuration DIP switch (for which there was generally no need),
thereby eliminating the risk of configuration errors in practice.

The Beckhoff Ethernet Switches offer 8 or 16 RJ 45 Ethernet
ports. Switches relay incoming Ethernet frames to the destination ports. In full duplex mode they prevent collisions.
They can be used universally in automation and office networks.
The robust, slimline devices offer user-friendly installation in a
stainless steel/aluminum housing via an integrated DIN rail
adapter.
The price for the optimized housing was reduced by 16 %.
Ethernet Switches www.beckhoff.com/cu20xx
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Beckhoff establishes subsidiaries in Belgium, South Africa, Australia and Brazil

“New Automation Technology” expands
in Europe and in the southern hemisphere

With its new subsidiaries in Australia, South Africa and Brazil,
Beckhoff now has a stronger presence south of the equator. Kai
Ristau, International Sales Manager
of Beckhoff Automation GmbH in
Germany, explained the reasons for
the expansion: “By strengthening
the presence of Beckhoff in the
southern hemisphere, we are now
represented in the important
and large markets of South Africa,
Australia and Brazil.”
Beckhoff Automation (Pty.) Ltd.,
based in a suburb of Johannesburg,
is the first Beckhoff subsidiary on
the African continent. “We will continue our cooperation in the systems business with our former distributor for South Africa at a project
level. Through this cooperation we
are able to provide optimum support for our South African customers.”

In Australia, the establishment of
Beckhoff Automation Pty. Ltd.,
based in Melbourne, represents just
the first step of the expansion
plans: “For our near future plans,
we intend to set up a comprehensive distribution network covering
the main industrial regions in eastern and south-eastern Australia.”
In South America, Beckhoff is now
also represented with its own subsidiary, Beckhoff Automação Industrial Ltda. “Half of Brazil’s industry
is located in São Paulo State. The
city of São Bernardo do Campo is
therefore an ideal location for our
own local presence, because it
offers opportunity for deploying
Beckhoff products in a large and
dynamic market.”
Beckhoff Automation BVBA is
based in Hasselt, Belgium. “This expansion enables greater economic
and dynamic coverage in Europe.

Our own branch is able to provide
optimum support for machine manufacturers using Beckhoff systems
and components.”
Kai Ristau comments on the international expansion plans: “By early
2007, the Chinese representative
offices in Guangzhou, Shanghai
and Beijing will be turned into an
independent Beckhoff subsidiary.
Further aims include the establishment of international representa-

tion in the Middle East, e.g. in
the United Arab Emirates (Dubai),
and strengthening our industrial
distribution network through further subsidiaries and distributors
with particular focus on Asia, South
America and the Middle East.”
For more details about the new
Beckhoff companies see pages 40.

25 years of Motek
Over 900 exhibitors from 17 countries presented their current installation and
handling technology product solutions at Motek in Sinsheim (Germany), from
the 26th to the 29th of September 2006. At this international trade fair, Beckhoff
demonstrated its open automation systems based on PC Control technology.
“Motek is an important trade fair for Beckhoff where we can have successful
dialog with an international and specialized audience”, says Frank Saueressig,
manager of the Beckhoff branch in Balingen. “Through this close contact, we
feel how Beckhoff New Automation Technology satisfies many customers working in the assembly automation industry.”
This year, Motek celebrates its 25th anniversary and, at the same time, its departure from Sinsheim. 30,000 visitors took the last opportunity to inform themselves about the current system solutions, modules and components. From 2007
onwards, Motek will take place at the new trade fair center in Stuttgart with a
much larger exhibition area.

“After three successful years in Sinsheim, we are interested to see
what additional potential will result from the relocation”, says
Frank Saueressig, who is convinced that Motek will continue its
positive development in Stuttgart.
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EtherCAT right up to the terminal
protocol processing while passing
1,000 digital I/Os in 30 µs
line, tree or star topology
cost-effective cabling
fully Ethernet-compatible
convenient diagnostics
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EtherCAT in
dynamic, electronic
terminal blocks
Industrial Ethernet has also arrived in electronic terminal
blocks. Full Ethernet compatibility, maximum utilization of the large
bandwidth offered by Ethernet and remarkable real-time characteristics at low costs – these are the outstanding features of the
EtherCAT I/O system from Beckhoff.

Bus Terminal I/O – the electronic terminal block – was developed by
Beckhoff and introduced 12 years ago. It has embarked on an unparalleled,
triumphant advance in automation technology. The Bus Terminal system is a
technology that has shaped automation engineering over the last few years
and has become a worldwide standard that has continuously developed since
its introduction. While Bus Terminals were limited to standard signals back in
1995, an almost seamless product range comprising more than 200 terminals
and 60 Bus Couplers or controllers is now available.
The entry of Ethernet into the industrial environment has also had an impact
on Bus Terminal technology. Beckhoff uses EtherCAT (Ethernet for Control
Automation Technology), a real-time Ethernet technology that overcomes the
limits of conventional fieldbuses and is designed for the next generation
of control technology – both in terms of transfer speed and with regard to
topology flexibility and size.
Beckhoff offers the user two I/O systems, i.e. the Bus Terminal and the
EtherCAT Terminal system. From the outside and in terms of mechanical configuration, they are almost identical. The differences are internal, i.e. in the
signal and protocol processing.
The EtherCAT Terminals are specially designed for the high performance and
flexible topology of the EtherCAT protocol. On the hardware side, the modular EtherCAT I/O system with IP 20 protection is based on the housings of the
reliable Bus Terminal system. In contrast to Bus Terminals, where the fieldbus
signal is converted within the Bus Coupler to the internal, fieldbus-independent Terminal Bus (K-bus), the EtherCAT protocol is fully maintained right
up to the individual terminals.
In addition to EtherCAT Terminals, standard Bus Terminals can also be connected via the BK1120 EtherCAT Bus Coupler, so that compatibility and continuity are ensured. Thus, existing and future investments are protected.
Beckhoff continues to develop both I/O systems further.
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Fast analog and digital terminals: The high speed of the communication system is also
reflected in the newly developed EtherCAT I/O Terminals. For example, conversion times
in the new 16-bit analog terminals have become 40 times faster so that the devices
can be used in fast controllers. In digital terminals, the fast digital inputs/outputs with
Ton/Toff times of 1 µs offer response times of 100 µs.

Ethernet “on the fly”
Each individual EtherCAT Terminal is equipped with an EtherCAT slave controller
for protocol processing. To achieve high-speed processing beyond other Ethernet
solutions, EtherCAT processing occurs directly during the pass. The Ethernet packet is no longer received and interpreted, followed by copying of process data to
every connection. The EtherCAT slave devices read the data addressed to them
while the frame passes through the node (chart below). Similarly, input data are
inserted while the telegram passes through. The telegrams are only delayed by a
few nanoseconds. Since an Ethernet frame comprises the data of many devices

both in send and receive direction, the user data rate increases to over 90 %. The
full-duplex features of 100BASE-TX are fully utilized, so that effective data rates
of > 100 Mbit/s (> 90 % of 2 x 100 Mbit/s) can be achieved.
The Ethernet protocol according to IEEE 802.3 is fully maintained right up to the
individual terminals. Only the physical transfer behavior is converted from twisted pair to E-bus inside the coupler. E-bus technology is based on LVDS (low-voltage differential signaling) transfer, which satisfies the requirements of electronic
terminal blocks. LVDS is a fast and cost-effective, alternative physical Ethernet layer that can also be used for 10 Gigabit Ethernet (IEEE802.3ae). At the end of the
modular device, the system is simply switched back to 100 BASE-TX.

Openness and flexibility inside

From the master
To the master

The EtherCAT protocol can transport other Ethernet-based services and protocols
in the same physical network – usually with minimum loss of performance. Any
Ethernet device can be connected within the EtherCAT segment via a switch port
terminal without influencing the cycle time. Devices with a fieldbus interface are
integrated via EtherCAT fieldbus master terminals. The UDP protocol variant can
be implemented on each socket interface.
The EtherCAT function of Hot Connect/Disconnect of bus segments offers significant benefits in terms of system flexibility in practical applications because many
systems – e.g. in processing centers with multiple, sensor-equipped tool systems
– require a modification of the I/O configuration during operation. The EtherCAT
protocol structure meets these requirements since Hot Connect enables parts of
the network to be activated/deactivated or reconfigured during operation so that
the system can respond flexibly to different configurations.

Flexible topology and distributed applications
The EtherCAT Terminal system supports almost any topology. The bus or line
structure known from traditional fieldbuses is also available for Ethernet now.

Telegram processing completely in hardware
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Protocol processing completely in hardware – protocol ASICs flexibly configurable.
Process interface from 2 bit to 64 kbyte.

Particularly useful for system wiring is the combination of line and branches or
stubs: The required interfaces exist on the EtherCAT Couplers; no additional
switches are required. The traditional switch-based Ethernet star topology can also be used. Wiring flexibility is completed through the choice of different cables.
Flexible and cost-effective, standard Ethernet patch cables meet the 100BASE-TX
transfer requirements in the control cabinet. A wide range of industry-standard
cables and plug connectors are available for networking outside the control cabinet. Fiber optic connections can be realized with standard media converters and
transitions to rotating machine components with standard Ethernet slip rings.
The 100BASE-TX hardware enables a cable length of 100 m between two
EtherCAT I/O stations and is particularly suitable for distributed applications
such as material handling systems. Since up to 65,535 devices can be connected
to an EtherCAT segment, the size of the network is practically unlimited.

Among other things, EtherCAT improves system performance without changing
the CPU by shifting the mapping task from the control CPU into the EtherCAT system. Pre-sorted data are transferred to the control computer’s RAM via Direct
Memory Access (DMA). With traditional fieldbuses, a physical process image is
generated that typically does not match the control variables. The process of resorting (“mapping”) is handled by the controller CPU and requires up to 30 % of
its capacity.
Valuable CPU time is used to look for individual bits in the data and copy them
into variables. The work must be carried out again in reverse order before issuing
the data. With EtherCAT, mapping is shifted to the fieldbus slaves. This takes load
off the master. The CPU can carry out the complete data exchange while requiring only a few accesses to the Ethernet controller, since it is only necessary to
send one EtherCAT frame for small to medium sized system parameters.

Low infrastructure costs

Simple diagnostics and high availability

Since no hubs or switches are required for EtherCAT, costs associated with these
devices, including power supply, installation etc., are completely avoided. Standard cables (minimum CAT5) and standard plug connectors can be used if environmental conditions permit.
EtherCAT is also suitable for lower and medium range control applications where
it enables high-performance, cost-effective control solutions. The EtherCAT master requires no special plug-in card and can be easily implemented on any existing Ethernet controller. Control and regulation concepts can be easily made, even
using simple CPUs, due to the extremely high performance of EtherCAT.

Experience with fieldbus systems shows that availability and commissioning
times crucially depend on the diagnostic capability. Only faults that are detected
quickly and accurately and are precisely located can be corrected at short notice.
Therefore, special attention was paid to exemplary diagnostic features during the
development of EtherCAT.
During commissioning, the actual configuration of the I/O terminals should be
checked for consistency with the specified configuration. The topology should also match the configuration. Due to the built-in topology recognition down to the
individual terminals, this verification can not only take place during system start-
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Freedom in the choice of topology – maximum flexibility for
wiring: with or without switch, line or tree topologies can be
freely selected and combined. Address assignment is automatic;
no IP address setting is required.

System structure
In analogy to the Beckhoff Bus Terminals, the EtherCAT Terminal family is a
modular I/O system consisting of electronic terminal blocks. An I/O station
consists of an EtherCAT Coupler and almost any number of terminals. Since
up to 65,535 devices can be connected, the size of the network is practically
unlimited.
EtherCAT is designed for operation without switch. In this case, the EK1100
coupler is used. For applications requiring a switch, Beckhoff will shortly
provide a solution in the form of the EK1000 that can process the EtherCAT
UDP protocol in passing.
The electronic terminal blocks are attached to the EtherCAT Coupler.
The contacts are made as the terminal clicks into place, without any
other manipulation. This means that each electronic terminal block can
be individually exchanged and is mounted on standard DIN rail.
Suitable EtherCAT Terminals are available for common digital and analog
signal types used in the world of automation. Fieldbus devices, e.g. for
PROFIBUS, CANopen or DeviceNet, are integrated via local fieldbus
master/slave terminals. Removal of the fieldbus master saves PCI slots in
the PC. Any Ethernet device can be integrated locally via switch terminals.
The fine granularity of the EtherCAT Terminals enables bit-precise composition of the required I/O channels. The digital EtherCAT Terminals are
designed as 2-, 4-, or 8-channel terminals. The standard analog signals of
± 10 V, 0 ... 10 V, 0 ... 20 mA and 4 ... 20 mA are all available as 1-, 2-, 4-,
and 8-channel variants within a standard housing.
The EtherCAT Terminal system offers different connection options for optimum adaptation to the respective application. The ELxxxx EtherCAT Terminals include electronics and connection level in a single enclosure. The
ESxxxx type EtherCAT Terminals provide a pluggable connection feature.
The ES series Bus Terminals enable the complete wiring to be removed as
a plug connector from the top of the housing for servicing.

up, automatic reading in of the network is also possible (configuration upload).
Apart from breaking point detection and localization, the protocol, physical transfer behavior and topology of the EtherCAT system enable individual quality monitoring of each individual transmission segment. The automatic evaluation of the
associated error counters enables precise localization of critical network sections.
Gradual or changing sources of errors such as EMC influences, defective connectors or cable damage are detected and located before they lead to malfunctions.
Increasing demands in terms of system availability are met with optional line redundancy that enables devices to be changed without having to shut down the
network. This offers scope for new automation applications in machine construction and can be realized with standard components. EtherCAT also supports redundant masters with hot standby functionality. Since the slave controllers immediately return the frame automatically if an interruption is encountered, failure of a device does not lead to the complete network being shut down. Drag
chain applications, for example, can be specifically configured as stubs in order
to be prepared for cable fracture.

Benefits for the user
Talking about transfer times in microseconds and synchronicity in nanoseconds
may create the impression of high complexity. Quite to the contrary. The technical limits of EtherCAT are so far ahead of today's typical requirements that network dimensioning and optimization are generally no longer an issue. EtherCAT
I/Os offer unprecedented design convenience for system integrators.
EtherCAT Terminals provide a comprehensive range of signals: Complemented by
a large number of special terminal developments, EtherCAT covers a wide range
of applications, from simple, cost-sensitive standard applications to special highend applications. Market experience with Bus Terminals enables the signal mix to
be tailored to the application during the product introduction. EtherCAT Terminals
are being developed further, particularly with regard to applications that open up
new functionality through added technical features. New signal types are being
integrated on an ongoing basis. Control cabinets become smaller since many aux-
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Fieldbus devices (PROFIBUS, CANopen, DeviceNet, AS-interface etc.) are integrated via

The BK1120 EtherCAT Bus Coupler offers Bus Terminals with more than 200 different

decentralized fieldbus master/slave terminals. The removal of the fieldbus master saves

signal types for the fast real-time Ethernet system, including safety functions. The Bus

PCI slots in the PC.

Terminal has become an automation technology standard within the last few years
with millions of terminals in use worldwide.

Diagnostics in TwinCAT
iliary boxes disappear. This also reduces the wiring effort, and the number of different interfaces is reduced to the new standard EtherCAT interface. Fast, synchronous process images and clearly structured parameter interfaces standardize
and simplify access to the control periphery.
The synchronicity offered by EtherCAT in the EtherCAT Terminals is available in
two stages: better than 0.1 ms for all components, better than 1 µs for special
terminals with a distributed clock. Synchronicity is not an academic gimmick. In
practice, synchronous I/Os behave like parallel wiring. It is important that logical
links always experience a constant delay, particularly for the optimization of
processes with a temporal correlation.
Even more important is high temporal precision in control applications. Oversampling enables process values to be read, processed and issued. The jitter introduced by the whole control system does not exceed ±5 µs. With a high-performance control system, the whole signal propagation delay from input to output of the calculated analog value can be reduced to 200 µs.
A comparison between an EtherCAT system and an advanced digital drive
controller clearly illustrates the performance capability. Such a device uses a computation kernel that is optimized for this purpose: a digital signal processor with
a typical clock frequency of 120 MHz. Today, a drive controller can achieve a
cycle time of 62.5 µs. While this means a new value every 62.5 µs, under unfavourable conditions, the response to a fast change in current may take 125 µs.
The jitter in this application is 62.5 µs. By comparison, the signal route via an analog EtherCAT input terminal with oversampling, a PC with TwinCAT and output
via an analog EtherCAT output terminal takes 200 µs with a jitter of only ±5 µs.
This illustrates that even demanding technical processes can be controlled
with standard control components. The realization effort remains comparatively
low. Programming takes place in IEC 61131-3 under Windows. Programs can be
created very conveniently with standard TwinCAT software.
The high data rate of EtherCAT also enables fast up- and downloading of parameter sets. In practice, one can afford the luxury of sending current datasets to
all parameterizable devices during the start-up phase of the system. This only
takes a few seconds. The benefits are simple data management and backup in a
single device. If required, components can simply be exchanged without requir-

TwinCAT, the automation software from Beckhoff, supports EtherCAT
Terminals from version 2.10 on. TwinCAT simplifies commissioning and
offers the convenient diagnostic functions of EtherCAT. For example,
it provides access to information about all I/O terminals listed in the
object dictionary. This object dictionary can be accessed via Automation
Device Specification (ADS) from visualization or from the PLC. The
TcEtherCAT.lib library was developed for EtherCAT diagnostics via PLC
code. All diagnostic messages and displays can thus be determined via
PLC code.

ing adjustment. During troubleshooting, identical parts can be replaced even if
the parameters are different. Data are stored centrally, which facilitates archiving. The system also offers benefits for series production: there is a single image
for the control system with all programs and settings. The image is loaded and
the test can commence. Individual components no longer have to be parameterized individually during commissioning. Intermixing of different version releases
is also easier to avoid.
The freedom to mix topologies and the fact that there are virtually no practical
restrictions in the number of devices offer further arguments for the utilization of
EtherCAT I/O Terminals. Here too, the design effort is reduced while diagnostics
are improved. Each Bus Terminal is known to the master in the topology and can
be located exactly in the event of a fault.

EtherCAT Terminals www.beckhoff.com/ethercat
EtherCAT Technology Group www.ethercat.org
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EtherCAT: Benefits for the user

Widely supported,
wide open
technology

PC-Control asked Michael Jost and Uwe Prüßmeier, both
Beckhoff Product Managers for Bus Terminals and EtherCAT Terminals, about
the suitability for practical operation, openness and tangible user benefits
of the new EtherCAT-based Bus Terminal technology.

PC-Control: EtherCAT opens up new dimensions for industrial data communication. But is it actually designed in a truly application-oriented fashion?
Michael Jost: Definitely. This is guaranteed by our extensive EtherCAT communication experience gained in the field since 2003. Additional factors are compatibility with the existing Bus Terminal range – and the associated wide
range of products – as well as the fact that the system is based on technology that has been tried and tested thousandfold in practice. EtherCAT is by
no means an exotic product, either in the field of fieldbus communication or
when compared with other Ethernet-based systems. This is indicated not least
by the broad support from a wide range of automation providers and users
within the EtherCAT Technology Group (ETG). The list of more than 380 ETG
members, accessible via www.ethercat.org, is a clear demonstration of this
support.
PC-Control: As a result of this, has EtherCAT demonstrated its openness?
Michael Jost: EtherCAT is clearly an open technology, driven by a wide range of
committed companies. However, openness also has a range of other aspects
to consider. EtherCAT is fully compatible with the Ethernet of the IT world
and, therefore, with internet technologies such as web server and FTP. In
terms of practical application, the concept is also open. For example, operation with switches and routers or mixed operation with other communications protocols is possible. In addition, the EtherCAT protocol was not only
made available openly, but also included in the IEC specification.
PC-Control: What exactly does openness mean in practice?
Michael Jost: The whole Beckhoff system – including EtherCAT, terminals, and
the TwinCAT automation software – is open, flexible and at the same time
easy to handle. This results in significant benefits for the user. Many specialized automation users can even do without our high-performance TwinCAT
master by writing their own customized masters and using EtherCAT and the
Beckhoff I/O system as a basis. Currently, there are more than 50 specialized
masters from other suppliers who have only implemented some of the
TwinCAT functions for their applications.

Michael Jost, Beckhoff Product Manager for Bus Terminals and EtherCAT

PC-Control: Does the development of EtherCAT Terminals mean that Bus Terminals have reached the end of the road?
Uwe Prüßmeier: No, definitely not. The Bus Terminal as a basic automation component will continue to play an important role in new automation concepts.
Some of our customers continue to use traditional fieldbus systems such as
PROFIBUS, CANopen or our Lightbus. The bus-neutral Bus Terminal system is
ideally suited for this purpose. In addition, it offers a very practical signal variety. Full implementation of an E-bus to all K-bus Terminals will still take some
time. In many sectors, the Bus Terminal will remain the standard. Examples
are building automation, where the high performance offered by EtherCAT
Terminals is not required. Here, our preferred solution remains Ethernet TCP/IP
plus standard Bus Terminals.
PC-Control: Are both I/O systems being developed further in parallel?
Uwe Prüßmeier: Yes! Whenever we integrate new signal types in our control
concept, we offer associated terminals for both systems. Both systems will
continue to be maintained in parallel, with the exception of certain terminals
due to the technology involved: for example, due to the high data volume, the
EL6224 IO-Link terminal is only available for E-bus, because analog value
sampling with 10 µs would not be meaningful in a PROFIBUS system.
PC-Control: FPGA-based EtherCAT Terminals have already been available for
3 years. When will terminals with EtherCAT ASIC be available?
Michael Jost: Currently more than 100 EtherCAT Terminals with ASIC are
being developed. The first terminals with ASIC will be delivered during
the first quarter of 2007. From a functional point of view, it is largely
irrelevant for our customers whether the communication is realized via an
ASIC or an FPGA. Some terminals will continue to operate with FPGAs in
the long run. The quality of the solution is not influenced by the type of
EtherCAT slave controller. Some terminals, such as the 8-channel versions, can
only be realized with ASIC, because it requires significantly less space on the
board.
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Uwe Prüßmeier, Beckhoff Product Manager for Bus Terminals and EtherCAT

EtherCAT-based precision

PC-Control: Everyone has been talking about Industrial Ethernet for some time
now. However, does it really offer increased performance, for example in the
form of EtherCAT?
Uwe Prüßmeier: Definitely. One could even refer to a quantum leap in terms
of performance. The impressive technical parameters, e.g. the available
system size of up to 65,535 devices or the processing of 1,000 distributed
I/Os in 30 µs, are almost irrelevant. Network size and speed have increased
to such an extent that the technical limits for automation applications
simply no longer exist, i.e. the data quantity to be transferred or the required
transfer time are generally no longer relevant system design factors.
PC-Control: What benefits does this kind of quantum leap offer for practical applications?
Uwe Prüßmeier: There are several aspects. Fast EtherCAT Terminals, which can
be configured as extensive systems, open up new areas of application that,
in the past, were unable to benefit from bus communication for technical reasons. In addition, the new terminals are also more cost-effective. The shift in
capacity limits beyond the actual application requirements leads to a significant reduction in the design and commissioning effort, whereas in the past,
borderline cases and their handling used to be one of the main challenges for
system designers.
PC-Control: New technologies are always associated with a certain risk. Can
users be sure that EtherCAT will deliver?
Uwe Prüßmeier: Yes, absolutely. This is already apparent from the continuity
within our terminal system, i.e. EtherCAT enables the tried and tested and
comprehensive range of K-bus Terminals to be integrated as required. In addition, Beckhoff has contributed extensive know-how based on numerous applications and terminal developments to the EtherCAT technology. Another
factor is that EtherCAT Terminals use proven mechanical and electronic components with optimum performance data.

The high data throughput offered by the EtherCAT Terminals is not an
end in itself – it enables unprecedented terminal block functionality.
A good example are distributed clocks for ensuring high-precision synchronization: in contrast to fully synchronous communication, where synchronization quality suffers immediately in the event of a communication fault,
distributed aligned clocks have a high degree of tolerance for possible faultrelated delays within the communication system. With EtherCAT, data exchange is purely hardware-based. Since the communication utilizes a logical
(and thanks to full-duplex Fast Ethernet, also physical) ring structure, the
“mother clock” can determine the run-time offset to the individual “daughter clocks” – and vice versa – simply and accurately. A network-wide time
base with a jitter of significantly less than 1 µs is thus available.
However, high-resolution distributed clocks are not only used for synchronization, but can also provide accurate information about the local data acquisition time. Thanks to new extended data types, very precise time stamps
can be assigned to measured values. For example, the digital EL1252 input
terminal can register fast binary control signals from the process level and
identify them with a time stamp that indicates the time of the last edge
change with a resolution of 1 ns. In conjunction with the digital EL2252
input terminal (also with time stamp), the EL1252 enables responses with
equidistant time intervals, largely independent of the bus cycle time. Overall,
the higher temporal resolution offered by the EtherCAT Terminals leads to
higher mechanical precision of the automated machine and reduced cycle
time and, therefore, reduced CPU costs.
Oversampling data types for high-resolution measurements are offered by
the 2-channel analog input terminal EL3702, for example, which scans signals in the range between -10 and +10 V with an adjustable integer multiple (oversampling factor n) of the bus cycle time. For each of these so-called
microcycles, the EtherCAT Terminal generates a set of process data that
is collected and transferred during the next bus cycle. This procedure enables the temporal resolution of the analog input signals to be increased to
n times the bus cycle time. In conjunction with the analog EL4702 output
terminal (also with oversampling), here too responses with equidistant time
intervals, e.g. in the event of a threshold value being exceeded, become possible.
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New absolute encoder generation for AM3000 Servomotors

AX5000 supports BiSS interface
With the AX Servo Drives, AM Servomotors and AL Linear Servomotors, Beckhoff Automation offers a fully-matched
drive system for highly dynamic positioning tasks.

The latest member of the drives family is the AX5000 Servo Drive generation, designed for optimum functionality
and cost-effectiveness. The AX5000 offers flexible and
universal connection options. Almost all feedback systems, such as the bidirectional sensor interface (BiSS), are
supported.
The new BiSS absolute encoders for the AM3000 Servomotors represent a further expansion of the Beckhoff
range of products. BiSS is a new high-speed interface
with a data throughput of 10 Mbit/s. It can run in synchronous or asynchronous mode and is, therefore, ideally
suited as a feedback system. In addition to the digital interface, these absolute encoders also transfer the traditional 1-Vss signals for interpolation purposes.
Application parameters or data records can be transferred via the digital interface, thereby enabling an electronic name plate. All built-in encoders have a resolution
of 2048 sine waves per revolution and are suitable for installation in devices from size AM302x.
The encoders for the AM3000 motors are very compact
and have the advantage of being easy to install and resolver-compatible as regards mechanics. This saves costly mounting and case components that drive up the motor price for other absolute encoders. In addition, no derating at higher temperatures is required for motors
equipped with these encoders.

Encoder

Drive

sin
cos

Reading

Sine 1 Vpp
Cosine 1 Vpp

SSL or sim.

Logic

n Bit absolut
BiSS interface and analysis

Interpolation
S&H
Counter
A/D
SSI or
similar

Data - RS422/485
Clock - RS422/485
Supply

DSP

Servomotors AM3000
www.beckhoff.com/am3000
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OPC UA: New communication and information platform
covering all levels from production to ERP

OPC Unified Architecture
OPC is an established and recognized standard
for data exchange in manufacturing and process automation. A total
of 400 companies and organizations have come together in the OPC
Foundation with the aim of maintaining this standard and developing it further.

In time for the 10th anniversary of the OPC Foundation, the new “Unified Architecture” specification is creating the basis for a new communication and information platform. Tom Burke, president of the OPC Foundation, commented on the
background of the new standard: “The further development of the specification
was driven by new requirements and was the logical step for solving future challenges.” Originally, the focus of OPC was more on data exchange between visualization and control applications. Meanwhile OPC is used at all levels from production to ERP. This resulted in additional challenges relating to scalability, network capability, platform independence and access security. Further requirements
include an integrated data model for the “DA/AE/HDA” and “Command” OPC
specifications and a consistent mechanism for access to structures and elements
within this information model.
Towards the end of 2003, a team was formed and tasked with accommodating
these new requirements and developing a modern specification. The result is the
lean “OPC UA Base Service” transport layer offering access to higher-level “OPC
devices” based on a small number of basic services. In addition to two transport
routes, “WebService for HTTP” or “UA-TCP” (port 4840), a distinction is made between two types of data coding (“XML” or “binary data”). Higher-level information layers describe the type of information that can be transported. Examples are
OPC information models such as DataAccess, Alarm&Event, HistoricalData and
Command. Other organizations such as PLCopen, MIMOSA and OMAC can contribute their own extensions or information models to the UA while using accepted OPC communication technology as a basis. The EDDL and ISA95 organizations have actively contributed to the development of the OPC UA, specifically
regarding the definition of online information exchange.
The current state of UA activities was illustrated at the European OPC-DevCon
conference held between 10 and 12 October 2006 in Munich/Germany. In front
of an audience of 250 international delegates, the UA team presented the tech-

In a live presentation at OPC-DevCon, Stefan Hoppe (Program Manager for HMI and
System Connectivity at Beckhoff and member of the OPC European Steering Committee), Tom Burke (president of the OPC) and Matthias Damm (AscoLab) demonstrated
the functionality of OPC UA on different hardware and software platforms. Several
OPC UA clients were already able to access the CX1020 from Beckhoff with UA server
integration.

nical details and introduced migration paths for previously COM-based OPC interfaces. The first UA server implementations on non-Windows systems were
demonstrated. In a live demonstration Beckhoff presented a first prototype of an
UA server integrated in the CX1020 Embedded PC under Windows XP Embedded
with access to the TwinCAT PLC.
OPC Europe www.opceurope.org

XML Web Services

Vendor specifications
IEC, ISA, MIMOSA, ...

Specification for Informationmodel

OPC Informationmodel
DA

A&E

HDA

SOAP/HTTP
With UA Binary

Native Binary

UA XML

UA Binary

WS Secure Conversation

UA Secure Conversation

CMD

OPC UA Base Services

Base services

Web Services
SOAP, XML, WSDL

Base for OPC UA

OPC UA Datamodel
DA, A&E, HDA, CMD

SOAP 1.2

UA TCP

HTTP/HTTPS

TCP/IP

The TCP and HTTP transport layers are used for platform-independent data exchange.
Certain basic UA services enable access to the OPC information models.

The UA design enables secure data communication via a security layer.
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“Economy” Panel PC CP62xx for control cabinet installation

Pentium® M Panel PC
in the control cabinet front
The Panel PCs from Beckhoff follow the trend towards ever smaller and more powerful PC controllers. With the new CP62xx
Panel PC series for control cabinet installation, Beckhoff offers compact, high-performance PC technology with processors
up to Pentium® M 1.8 GHz. With a depth of only 6 cm and IP 65 displays, the CP62xx opens up new opportunities for
machine construction applications.

1 free mini PCI

lithium battery

slot for fieldbus of the system
card or third

clock, can be

Ethernet port

changed from
outside

IDE hard disk,

1 serial

slot for

1 on-board

1 on-board
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21/2", 40 GB

interface

1 Compact

dual Ethernet

dual Ethernet

connection
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RS232

Flash card
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10/100/1000BASE-T

1 DVI-I port
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TFT display in three sizes
| 12" display, 800 x 600
| 15" display, 1024 x 768
| 19" display, 1280 x 1024

Front in four variants
| display only
| function keys and 10 special PLC keys with LED
| numeric keyboard and 10 special PLC keys with LED
| alphanumeric PC keyboard (US layout) and
10 special PLC keys with LED

The CP62xx features a free mini PCI slot for extensions.
The Beckhoff mini PCI fieldbus cards for PROFIBUS,
CANopen, DeviceNet, SERCOS interface, or a further
Ethernet card may be used for applications with
traditional fieldbus systems.

The CP62xx “Economy” built-in Panel PC series brings machines and control systems closer together. Today, control cabinets are active system components, particularly in compact machinery. The control system is no longer installed in a remote control cabinet, but directly on the machine. This type of application requires
advanced computing performance and high-quality displays. The Panel PCs of the
CP62xx series meet these requirements. Because of their compact design with a
depth of only about 6 cm, they also provide cost-effective solutions. In conjunction with state-of-the-art PC performance, users have a complete and compact
control system available that opens up new system design options.
The whole range of Control Panel fronts is available for the Panel PC: 12", 15" or
19" TFT displays, optionally with touch screen or touch pad, as monitor without
keyboard or with different membrane keypad models, including full alphanumeric keyboards. In addition, the front can also be customized.

Slimline built-in IPC with 31/2" motherboard
The CP62xx Panel PCs feature an integrated 31/2" motherboard from Beckhoff
with guaranteed long-term availability. The CP62xx Panel PC is equipped with an
Intel® Celeron® M ULV 1.0 GHz processor and 64 MB Compact Flash as standard.
It contains no rotating parts. The models with high-performance Intel® processors

(Celeron® M 1.5 GHz or Pentium® M 1.8 GHz) feature a fan tray with speed-controlled fans supported by dual ball bearings. In each configuration, the Panel PCs
of this series are approved for ambient temperatures between 0 and 55 °C.
Above and below the rear cover an unobstructed 5 cm gap is required for air circulation. The C62xx is supplied with a 24 V DC power supply unit, optionally with
integrated uninterruptible power supply (UPS). A battery pack can be connected
externally and installed on a DIN rail close to the PC.
In its basic configuration, the Panel PC is offered with Windows CE. With a larger Compact Flash or a hard disk, Windows XP Embedded or Windows XP Professional can be installed as an option. Two Compact Flash cards or a hard disk and
a Compact Flash plus the lithium battery of the system clock are accessible from
the rear in the plug connector panel.
Because of its two independent Ethernet interfaces, the C62xx is ideally suited as
a compact central processing unit for an EtherCAT control system, among other
applications. While the 100 MBit Ethernet port offers optimum performance for
all EtherCAT control tasks, a Gigabit port is available for connecting the higherlevel network.
A free mini PCI slot enables different fieldbus cards or a third, independent
Ethernet interface to be used. NOVRAM for fail-safe data storage can also be
plugged into the mini PCI slot.
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Technology acquisitions set to develop emerging markets

Beckhoff opens new markets
and expands New Automation
Technology

In an interview with Ronald Heinze, chief editor of openautomation, managing director Hans Beckhoff talks about innovations and the economic development of Beckhoff.

Suppliers of automation technology, such as Beckhoff, look back on a very successful year in 2006. Entrepreneur Hans Beckhoff does not share the industry’s
somewhat pessimistic outlook for 2007: “There is no objective reason why the
situation should deteriorate in the long term. We know from many of our customers in the machine building sector that order books are already full for the
first six months of 2007. The speed of growth may be slowing, largely due to the
fact that capacity limits are being reached. However, a negative development is
not expected.” Hans Beckhoff, therefore, sees no signs of a weakening economy
– locally or globally. “Provided the main parameters remain stable, the positive
economic situation can continue”, said Beckhoff. Accordingly, he expects the upward trend to continue for at least two or three years. “There are even signs that
the Western European economy has adapted well to the continuously changing
conditions of globalization. The atmosphere among medium-sized companies is
particularly positive”, said Beckhoff. “Many companies are going ahead with investments they had put off in the past.”

Hans Beckhoff also expects the proposed and agreed German tax reforms to have
a positive influence. The company tax reform will improve the competitive environment for German companies. In the past, fully self-financed companies were
liable for a 40 % corporation tax. In the future, this rate will drop to a maximum
of 30 %. “This means that we have more capital available for further investments
in new technology”, said Hans Beckhoff. “The proposed inheritance tax reform
would also be a blessing, particularly for family enterprises.”
This year, Beckhoff Automation GmbH will achieve a turnover of around 185 million euros. Worldwide, the company now has around 740 employees in Germany
and the 18 subsidiaries. “With international distributors, we are represented in
more than 60 countries”, said Hans Beckhoff. Our export share currently amounts
to 41 % of total turnover. This year alone, we established subsidiaries in Spain,
Belgium, Australia, Brazil and South Africa. The Chinese market, where Beckhoff
is represented at three locations, is also very significant. “In China we achieved
growth of 30 % this year. The majority of sales were generated in the Shanghai
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Hans Beckhoff: “We want to continue
growing organically. Nevertheless,
for the first time in the history of our
company, we acquired two companies
for an emerging market, strengthening our own development capacities.
Embedded-Logic Design & More
GmbH and BeDeHa GmbH are companies specializing in customized
motherboards and Bios software.”
Motherboards "made in Germany": All typical profiles such as ATX, slot CPU, 3 1/2"
board, ETX and PC/104 are supported. The photo shows a 3 1/2" motherboard for the
C69xx Industrial PC and the CP62xx built-in Panel PC.

region”, said Hans Beckhoff. “In early 2007, we will relocate our Chinese head
office from Beijing to Shanghai and offer additional office, training and exhibition
space. Our aim is to open up the Chinese market by focusing on medium-sized
machine manufacturers located in that region.”

Reinforcement for embedded technologies
Beckhoff continues to grow under its own steam. “We are not going to change
our general strategy”, said Hans Beckhoff. “We want to continue growing organically. Nevertheless, for the first time in the history of the company, we acquired two companies: Embedded-Logic Design & More GmbH and BeDeHa
GmbH based in Münster, Germany.” These two companies specializing in customized motherboards and Bios software became part of Beckhoff Automation
GmbH in July 2006. “Our first acquisition: We bought technology for an emerging market, thereby strengthening our own development capacities”, said Hans

Beckhoff. The embedded specialists will develop motherboards for the standard
Beckhoff product ranges and individual motherboards based on customer specifications. Beckhoff has ambitious expansion plans for these new subsidiaries: in
Münster (Westphalia) a technology center for state-of-the-art industrial PC technology is emerging. “With Beckhoff motherboards – made in Germany – we offer optimally adapted PC technology for industrial applications, combined with
high long-term availability”, said Hans Beckhoff. In addition to machine, manufacturing and building automation, Beckhoff intends to address the area of device automation, i.e. control of systems and devices for medical and communication systems, for example. “These activities complement our existing portfolio
very well”, said Hans Beckhoff.
“Our international sales network is well suited to market the products made by
the embedded specialists”, said Beckhoff. There are many synergies, e.g. for the
emerging market of medical equipment, that are of interest both for embedded
products and for EtherCAT I/O modules. Hans Beckhoff, whose wife is a doctor, is
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Hans Beckhoff: “Precision and speed are
the deciding factors for the ‘eXtreme
Fast Machine Control (XFC).’ To this end,
we consolidated the benefits of PC control and EtherCAT and optimized the
common architecture even further: The
result is a machine control system that
can achieve a sampling time of 100 µs
with a signal response time of 85 µs.”

convinced that the medical equipment market offers significant potential, particularly in Germany: “There are tremendous opportunities to advance medical
technologies for our country and the world.” Embedded technology, of course,
covers a vast market segment. PC-based controllers from the CX series are defined as “Embedded PCs,” for example. While these devices are mainly “embedded” on the DIN rail, an embedded module is often a specific piece of hardware
with specific software for specific functions. “Many embedded solutions are manufacturer-specific systems”, said Beckhoff. “Our scalable PC and I/O technology
offers a high-performance and cost-effective alternative.”

More precision and speed with TwinCAT
Precision and speed are the deciding factors for the XFC architectures (eXtreme
Fast Machine Control). To this end, Beckhoff consolidated the benefits of PC Control and EtherCAT and optimized the common architecture even further: As a result, Beckhoff is able to present a machine control system at SPS/IPC/DRIVES 2006
that enables a sampling time of 100 µs with a signal response time of 85 µs. Hans
Beckhoff compares these performance data with those of an advanced Servo Drive where a special DSP with specially tuned programming controls the current in
about 100 µs. “With our “eXtreme Fast Machine Control” technology, we enable
every PLC programmer to achieve control technology at this level. In this way, we
established a new performance class for general control technology!” said
Beckhoff. This development was made possible by combining the benefits of
EtherCAT with the “on-the-fly Ethernet” concept as well as distributed clocks
with real-time TwinCAT technology under Windows.
Major Canadian machine manufacturer, Husky Injection Molding Systems has already implemented the “eXtreme Fast Machine Control” concept in one of their
injection molding machines, leading to noticeable quality improvement due to the
higher speed.

“With the new CP72xx Panel PC series with integrated embedded control technology
and all-round IP 65 protection, we can offer a multi-purpose machine control system
with slimline design, high performance, and lower costs", said Beckhoff. "With a very
compact Panel PC machine, manufacturers are able to realize control systems with 50
axes, for example." Since the PC integrates the whole computer core in the display,
users save space in the control cabinet and can reduce the number of connections.
"The integration of CPU and LCD reduces costs for mechanical and electrical components", said Beckhoff. The idea behind the concept: “The whole machine control system
can be put together with a 24 V connection and two Ethernet connections. Various
processors and screen sizes are available. In addition, Beckhoff intends to offer a fanless version and models with a new type of integrated UPS.
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Beckhoff introduce several new Industrial PCs at the SPS/IPC/DRIVES fair in
Nuremberg/Germany. With the successful CX Embedded PC series, Beckhoff brings
PC technology and modular I/O together as a single DIN rail-mounted unit. New
products include the 500 MHz CX1010 model for medium-performance applications
and the high-end CX1030 1.8 GHz model with Pentium® M processor. The CX9010
with 533 MHz IXP processor and XScale® technology complements the range of
Beckhoff Ethernet controllers.

Hans Beckhoff considers Windows CE 6, announced by Microsoft for the second
half of 2006, to be a big advancement for automation engineering. The new operating system kernel increases the number of tasks from 32 to 32,768. A task
may cover a memory area of 2 GB. In the past, the limit was 32 MB. “This makes
Windows CE almost as powerful as Windows XP”, said Beckhoff. “Many users
will benefit from this development.” Since Windows CE 6 (unlike Windows XP)
features inherent real-time capability and is more cost-effective, it will become
the preferred environment for embedded applications and programmable automation controllers (PAC), according to Hans Beckhoff. “Our PC-based embedded control technology automatically meets the requirements of the hardware referred to as ‘programmable automation controllers’ in the North American market”, said Beckhoff. The successful CX family is, therefore, ideally suited for the
PAC market.

Beckhoff. “TwinSAFE is a finished and certified product that is currently being
rolled out worldwide and is already beginning to establish itself as a key revenue
generator.” TwinSAFE, which can parameterize ready-made function blocks
for safety applications, can already replace many safety PLC systems cost-effectively.
Sales are further boosted by drive technology, with above-average increases
of around 30 %. Delivery of the new AX5000 Servo Drive product line, which
Beckhoff developed in-house, will take place soon. “Acceptance is likely to be
high. The mix of PC technology, fast Ethernet communication and high-performance drives ensures the right balance of the algorithms within the overall solution,” said Hans Beckhoff. In the future, this new series will be complemented
with additional drives to cover the lower and higher performance ranges.
In the future, the Beckhoff PC Control world will integrate many additional engineering functions as standard, referred to by Hans Beckhoff as “scientific automation”. “Continuously increasing CPU performance and I/O bandwidth offer
the basis for this development”, said Beckhoff. With this future in mind, countless exciting developments in New Automation Technology are to be expected.

More safety, more drive
According to Hans Beckhoff, cooperation between Beckhoff, Bosch, 3S and
WAGO in the area of safety technology is also progressing well. The first products
are expected during the second half of next year: a freely programmable PLC compiler and editor for safety applications, which Beckhoff is integrating in TwinCAT.
In this context, Hans Beckhoff discusses the TwinSAFE safety solution from

Published in openautomation 06/2006, VDE-Verlag,
www.openautomation.de
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IPCs and TwinCAT standardize production at Nobilia

PC Control – precision
manufacturing for
high-end, custom kitchens

Nobilia is one of the leading manufacturers of fitted kitchens in Europe. The company is booming and in the summer of 2006
established a new production facility. PC-based control technology from Beckhoff had already been implemented successfully in Nobilia's main plant and was chosen for the production lines of the new plant.

The C6140 control cabinet IPCs with
CP7032 Control Panels are used for
controlling highly complex drilling processes as well as for time registration.
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The long-standing cooperation between Nobilia, Beckhoff and
Hüttenhölscher Maschinenbau GmbH was the basis for the speedy
construction of the new Nobilia plant and its completion within
the planned schedule.

The main plant of Nobilia-Werke J. Stickling GmbH & Co. KG, Germany, is among
the most efficient and advanced production facilities for kitchen cabinetry in
Europe. Nobilia’s main plant churns out more than 1,500 kitchens per day, which
corresponds to an annual production of around 350,000. Exports to European
countries, China, Israel, Kuwait and Turkey account for 25 % of the production.
When Nobilia reached the limits of its production capacities at the existing site,
the company decided to build a subsidiary plant. The design for the new plant
was based on experience gained at the main plant over the years. Successful machine concepts were transferred to the new plant without modification. The new
plant assembles 2,700 kitchen cabinets per day.

Successful cooperation continued
The main Nobilia plant is mainly equipped with control technology from Beckhoff.
The Beckhoff engineering division, which has been providing support for
Nobilia’s special control applications for many years, also dealt with the design,
project planning, programming, installation and commissioning for the new
plant, including integration of older production units that were relocated from the
main plant. The main focus was on integration of the new equipment with complex in-house production data acquisition systems.
“Through our long-standing cooperation with Nobilia and other machine builders
such as Hüttenhölscher Maschinenbau GmbH, we have a sound technical understanding of the special requirements of kitchen production installations. We have
incorporated this know-how into our hardware and software concepts”, said
Dieter Großekatthöfer, manager of the Beckhoff Engineering division.

Flexible control for individual
customer requirements
There is fierce competition among kitchen suppliers, so individual consumers’ requirements have to be implemented quickly and with high quality to earn and retain business. For example, the positioning of holes or recesses in the cabinet
fronts may differ for each order. PC-based control technology from Beckhoff is
ideally suited for this type of flexible production. The control hardware was standardized throughout, irrespective of the task. “In view of the production cost, even
unusual requirements have to be implemented with standardized processes”,
said Dieter Großekatthöfer. “The C6140 control cabinet IPCs with CP7032

PCcontrol_3_06_GB_03final.qxd

20.11.2006

14:08 Uhr

Seite 26

26 worldwide | germany

PC-Control 03 | 2006

Integrated building services: Beckhoff control
technology is also used for building automation.

Control Panels from Beckhoff are used for controlling highly complex drilling
processes as well as for time registration.”
The C6140 offers such high performance that it can handle all processes at
Nobilia with ease. “During the system design phase, we had to think carefully
about whether the components would meet the performance requirements. The
IPCs installed at Nobilia offer such high performance that we can operate the systems right up the machines’ physical limits”, said Dieter Großekatthöfer. “This
makes the engineering much simpler and creates a future-proof solution.”
An integrated control concept for all systems is a prerequisite for achieving this.
This is where TwinCAT comes in. All the PC control systems installed at Nobilia
– around 70 Industrial PCs – run the Beckhoff software system: TwinCAT simultaneously acts as real-time controller, multi-PLC system and NC axis controller.
The PC controllers are integrated throughout the production process including
goods reception, assembly lines, processing centers, PDA and outgoing goods.

TwinCAT handles Motion Control
and SAP interfacing
The control mechanisms can be illustrated using the drilling systems as an example: all Industrial PCs are connected with the master computer and the in-

house database via Ethernet. The PC controller for the drilling system receives all
relevant processing data for a particular order. TwinCAT calculates the required
process parameters for the I/Os and drives. The associated drive parameters are
transferred to the frequency and servo converters in the form of a central control
architecture. TwinCAT handles the motion control for the axes in real-time, acts
as software PLC for coordinating the process, realizes diagnostic functions and,
finally, reports the completed order back to the ERP system – in this case SAP. The
sensor and actuator I/O data are picked up via the Bus Terminal system.
Dieter Großekatthöfer is convinced that the IPCs only represent a comparatively
small cost factor in the life cycle of expensive production, especially in view of
the benefits of controls standardization: Using consistent hardware leads to reduced training effort, reduced stockpiling of spare parts, and faster service response. “Our service staff knows exactly what to expect when they open the control cabinet doors. They are familiar with the components and can re-commission
systems much faster”, said Stefan Schneider, technical project manager at the
new Nobilia plant. “The machines have to run non-stop. Every minute of downtime that can be avoided is critical.”
The importance of smooth operations for Nobilia is illustrated by the fact that
each kitchen is manufactured individually based on a specific order, including delivery date in the background. “While we standardize our processes with the aim
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of maximizing productivity, ultimately, each order represents a batch size of 1. We
don‘t produce off-the-shelf kitchens based on high production runs”, said Stefan
Schneider. The individual design options, combined with high quality and efficient
manufacturing technology, are the basis for Nobilia‘s success among European
competitors.
The processing of raw panels requires utmost precision in order to ensure that all
components match and all fittings are made smoothly. Drill holes have to be positioned with a precision of a tenth of a millimeter; edges have to be sawed exactly. Any additional finishing costs Nobilia money and slows down the production and logistics chain. If a single kitchen part leaves the production with inadequate quality, a new part has to be produced with maximum priority in order to
complete the overall order. Rush jobs are controlled via Nobilia's ERP system,
which is linked to the overall control system via Ethernet.
Process visualization has been standardized throughout the Nobilia plant, covering new machines as well as machining stations that have already been running
for years. The system is based on CP7032 Control Panels from Beckhoff. While the
IPC is protected by the control cabinet, the IP 65 Control Panels are able to withstand harsh conditions.

EtherCAT replaces Lightbus in
production expansion project
Throughout the plant, around 5,000 I/O data points are connected via modular
Bus Terminals. Lightbus from Beckhoff is used as the fieldbus for machine and
control concepts that were transferred directly from the main plant. For new
systems, the EtherCAT real-time Ethernet system is used as the communication
medium. Expansion plans for the new plant are already being drawn up with a
view of taking standardization even further. Ethernet will become increasingly important, both as a vertical communication medium covering all aspects from control to the command level, and as a real-time capable drive bus. “EtherCAT sets
new standards”, said Großekatthöfer. The advantages of the new bus system are
obvious: high performance, almost unlimited network size, and flexible topology.
This reduces the cost for expensive infrastructure components. Any number of
Ethernet devices can easily be integrated via switches or switch ports. The RJ 45
connector is a physical cable that can be supplied ready-made and is simple to
install, thereby aiding standardization.
Nobilia kitchens www.nobilia.de
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Nobilia owner Werner Stickling and managing director Dr. Günter Scheipermeier
selected Verl-Kaunitz as the location for the new plant. In his opening address,
Dr. Scheipermeier explained the reasons: “An important factor in favor of VerlKaunitz as the location for the new plant was continuity of, in some cases, decades
of cooperation with regional suppliers, machine builders, plant manufacturers, and
service providers. Nobilia closely cooperates with more than 100 regional companies.
We regard this kind of networking as part of our strength and also the strength of
Eastern Westphalia in Germany as a manufacturing location.”
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Airbus high-lift system
with high-speed EtherCAT control

The Airbus plant in Bremen (Germany)
tests and produces the wings for the
Airbus A380. Beckhoff Industrial PCs and
EtherCAT are used in the test facilities.

At its facility in Bremen, Germany, Airbus features a number of test installations for the company’s “high-lift” systems. This
term encompasses all functional components that generate additional lift at the wings during different stages of a flight.
The main components are the landing flaps, the slats and all drives and controls for this aircraft subsystem.

The dimensions of the test installations are scaled to match the dimensions of the
system’s original geometry. Huge steel frame structures contain all original functional components of the high-lift system in their original configuration, although
only one wing is configured at a time, complete with the drive shaft assembly.
To examine interactions between the drives and control systems in each case,
the corresponding wing is modeled using a four-quadrant drive and a range of
simulated signals.
The test installations are used for a range of studies. For example, aerodynamic
loads acting on the components during different flight phases are simulated using hydraulic and pneumatic cylinders. In addition, long-term tests or studies of
the response of the aircraft control computers in special situations, such as failure of a structural component, can be carried out. The functions of the high-lift
components themselves, such as extending/retracting or tilting of the flaps, are
controlled using the original aircraft control system, which operates independent
of the control system of the test facility.

Control system for the test facility
The control concept of the test facility involves recording all operating parameters and control of the hydraulic and pneumatic cylinders that exert simulated
aerodynamic loads on the aircraft components. In some cases, considerable forces
are generated so that the operation of the facility requires special safety considerations. In addition to personal protection, the focus is on protecting the components, some of which may be prototyped or particularly expensive original
parts. The control system also involves a complete safety concept with emergency
stop chains, access control, redundant signal recording with plausibility check,
and gradient and signal level limitation of the actuator signals.

Ingenieurgemeinschaft IgH, based in Essen, Germany, was commissioned with the
task of designing the control system for the test facility. It was the first time that
such a control system was implemented using EtherCAT technology. Ingenieurgemeinschaft IgH develops special systems focusing on test engineering and
hydraulics. The team consisting of 15 experts with different backgrounds such as
mechanical engineering, electrical engineering and IT specializes in complex
customized solutions for SMEs and large companies.

EtherCAT Terminals as high-speed I/O system
The number of signals processed illustrates the scale of the high-lift system. There
are around 500 digital and analog signals, of which around 100 actuator signals
represent outputs from various control and monitoring circuits. All I/O data are
processed via the Beckhoff EtherCAT Terminal system.
Dr. Torsten Finke, one of the three managers of Ingenieurgemeinschaft IgH, explains the benefits of EtherCAT technology, which were manifested in several
ways in the control system for this test facility: “With Ethernet, the signals can be
controlled in a technically simple, yet at the same time, reliable manner in the
field. Longer distances are covered via digital signal transfer, while analog signal
paths are shortened significantly. The flexible system elegantly adapts itself to the
task in hand. The bus topology used instead of conventional star cabling significantly reduces wiring costs and possibility for error. EtherCAT offers very good
transfer rates, both in terms of bandwidth and transfer speed. In addition, the system offers real-time capability with clock rates in excess of 10 kHz.”
The open standard of the EtherCAT technology is particularly advantageous, because it enables platform-independent implementation of the master. For example, an EtherCAT master was developed under Linux and used successfully for this
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View of the Airbus high-lift test facility

EtherCAT signal converter

EtherCAT terminal block

Control cabinet with networked

in the Airbus test facility

C51xx PC controllers

project. “This master runs on a standard Industrial PC that is equipped with standard components. No proprietary PLC is required. Linux is an advanced server operating system that has proven to be robust and efficient, especially in a network
context”, explained Dr. Torsten Finke. “The open architecture in conjunction with
RTAI, the free real-time extension for the Linux kernel, enables the operating system to be extended with hard real-time capability without appreciable limitation
of the scope for applications and services.”
The C51xx Industrial PCs from Beckhoff used as control computers offer high
computing power and all the benefits of advanced network technology. In addition to traditional services such as file and web service, this also applies to highprecision time synchronization of the networked systems, which is essential
for thorough system analysis. EtherCAT offers the advantage of Ethernet overEtherCAT transmission. The incorporation of real-time-critical and non-real-timecapable communication in the same hardware is one of the remarkable features
of this technology.

Software
The control logic can be developed elegantly via a Matlab/Simulink® model. The
model is transferred to C-source, compiled and loaded as a binary control module into the system kernel of the control computer. Communication with the control computer takes place via a client-server interface. An associated operator
control program can easily be adapted to the respective test requirements. The
software can run on any computer in the network.
The test operation is recorded via a special data logging service that runs on the
control computer and has continuous access to the whole process image. The
recording behavior can be configured in detail. Thus, continuous signals and discrete events can be recorded and made available for subsequent analysis. The data organization enables fast access to data from any time slot.
EtherCAT technology offers the advantage of very high data throughput, especially for pure measuring data acquisition where a certain amount of latency is
acceptable. Thanks to EtherCAT, fieldbus technology is no longer the limiting factor for instrumentation engineering.
Dr. Torsten Finke summarizes the application of EtherCAT technology: “The Airbus
scenario is undoubtedly very demanding for a test facility control system. For such
tasks, EtherCAT offers a solution with technical characteristics, structural concepts and economic benefits that enables the creation of control systems with remarkable performance characteristics. The high-lift test rig at Airbus already takes
advantage of this.”
Graphical user interface of the control system

Airbus www.airbus.com
Ingenieurgemeinschaft IgH www.igh-essen.com
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Exclusive textile processing technology with PC control

Traditional workmanship
merges with high-tech
The company Castello Officine s.r.l., based in Trivero, Italy, has been producing textile machines since 1948. Utilizing
decades of experience, the company produces exclusive stretcher machines using state-of-the-art technology and
distributes them worldwide.

stretcher. The machine is controlled by a C6140 Industrial PC from Beckhoff that is connected to the
corporate Ethernet network. The Castello Officine
operating software is written in Visual C# .NET and
enables connection of the machine with the central
factory server on which all stretcher ring configurations are stored.
When an order is received, the stretcher ID is entered in the PC. The PC retrieves the ring configuration for the current stretcher from memory, loads
the required information, automatically calls up the
bars in the right sequence to prepare the rings for
removal in the order required for assembly, and finally arranges them on the discharge bar using a
special device.
Machine detail – Ring discharge store for the bars of the main chain

The stretchers manufactured by Castello Officine
can be used to produce the whole range of existing
fabrics and can be adapted to any frame model
available in the market. As structural components
of the weaving frame, the stretchers maintain the
height of the woven fabric at the edges. At the core
of the stretcher is a ring that is produced in about
80 variants. It is similar to a traditional wedding
ring and features an annular series of metal tips
that protrude from the edge and make contact with
the fabric. The stretcher consists of a series of rings
of different types that are combined to match the
different fabric processing phases.

PC-controlled ring configuration
The rings required for the current stretcher are automatically arranged in the “intelligent ring store.”
The store is subdivided into two main areas. The
main ring store chain features 400 bars with a
height of around 1 meter each and can hold about
120,000 rings in total. TwinCAT control software
from Beckhoff subdivides this chain into dynamic
sections of fixed sizes containing a certain number
of bars. The discharge chain features 40 bars with a
length of approx. 50 cm each. The rings removed
from the main chain are temporarily stored here in
the order required for configuring the current

Ethernet coupler enables
real-time communication
The hardware configuration of the system consists
of a PC with Bus Terminals and a BK9000 Ethernet
Bus Coupler, plus a KL2502 for controlling a stepper
motor, a KL5151 for position detection, and a
KL4001 for controlling the speed of the main chain.
The PC features an additional Ethernet network
card for the sole purpose of communicating with
the BK9000. The Ethernet coupler was chosen to enable real-time Ethernet operation of the standard
PC hardware. Another advantage: Since Ethernet is
used as fieldbus, no additional Fieldbus Cards are
required in the PC. The system remains lean and development costs are reduced.

Castello Officine s.r.l. www.temple-castello.com
Beckhoff Italy www.beckhoff.it
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The KL6401 LON Bus Terminal enables direct connection of LON devices.
The network variables of the connected devices are available for the Bus
Coupler or the higher-level bus system. This simplifies the data exchange
between different systems and a LON network. Several KL6401 terminals
can be used with a single Bus Coupler or a Bus Terminal Controller.
BX9000

Beckhoff Building Automation for “Oriental Hotel Zhejiang” moderinization

Advanced Ethernet control system
for hotel in eastern China
The Oriental Hotel Zhejiang is owned by Hangzhou Dayuan Group Co., Ltd. and operated by Howard Johnson International
(China). During the recent refurbishment, the air conditioning and lighting control systems were upgraded with Ethernet-based building control
technology from Beckhoff.

Howard Johnson Oriental Hotel Zhejiang
in Hangzhou, the capital city of Zhejiang
Province on the east coast of China, is a
24-storey hotel complex with 239 rooms
and suites and several restaurants.
Retrofitting of the outdated building automation system focused on the air conditioning system and the lighting. The
Shanghai Modern Building Design Institute, commissioned by the client with
the implementation of the project, decided to use the building control and I/O
system from Beckhoff. “We predominately used Beckhoff products for this
refurbishment project due to the wide
range of products offered, the flexible
configuration, the robust performance,
and the advanced technology”, said
Chen Shihe, president of the Institute.
Scalable, Ethernet-based air
conditioning system and lighting
control
The control system is based on BC9000
and BX9000 Bus Terminal Controllers
with Ethernet interface. The data points
were linked via Beckhoff Bus Terminals,
which facilitate and simplify retrofitting
of building functionalities. Communication Bus Terminals enable integration of
subordinate subsystems such as EIB,
LON or DALI, for example. The engineers
at Oriental Hotel Zhejiang utilized this

advantage by integrating the existing
LON modules for the air conditioning
system into the I/O system via the
KL6401 Bus Terminal. A total of 36 room
controllers are connected via three of
these LON Bus Terminals.
A BC9000 Ethernet Bus Terminal Controller integrates the LON Bus Terminals.
Due to the implementation as “bus-independent” communication terminals,
LON devices can be connected to all
higher-level bus systems, such as Ethernet TCP/IP in this case.
The old lighting control system was replaced with several Bus Terminals I/O
stations with BK7350 Modbus Bus Couplers. The Modbus Bus Couplers are connected via the serial interface of the
BX9000. The BX9000 communicates
with the higher-level control center via a
Modbus TCP protocol.
The new system has been up and running for a few months now, and both the
contractor and the hotel are very satisfied with the performance and the resulting increase in comfort for hotel
guests.
Beckhoff China
www.beckhoff.com.cn
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The Prettl Electric facility located in Greenville, South Carolina, specializes in wiring harnesses for the automotive industry.
These harnesses are primarily used for anti-lock brake systems (ABS) and emission control systems. In order to best serve this ultra-competitive
market and to stay at the forefront of the latest manufacturing techniques, Prettl decided to use PC-based control technology from Beckhoff.

Prettl Electric harnesses the
flexibility of open controls
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Prettl developed a new pick and place segment for their wire
harness production line that automatically removes bad wires,
ensures faultless quality control, and helps to establish uniform cycle
times for the injection molding machine in the production line.

The company motto – “Quality in everything we do” – guides Prettl’s commitment to continually improve product design and production processes. Prettl
wiring harness production utilizes a heavily modular machine line approach. They
maintain short changeover to keep production costs down and decrease production cycles. The wire harness orientation, housings and clips need to be perfect
every time. Therefore, rigorous checks are made by the production machinery to
inspect color, dimension and shape. Wires with any imperfections are quickly
removed from the process for rework or disposal.

Fully automated quality control
Rigorous checks are made by the production machinery to
inspect color, dimension and shape. Wires with any imperfections
are quickly removed from the process for rework or disposal.

By 2006, Prettl needed to implement a new pick and place segment for the
production line that could automatically remove all imperfect wires and ensure
error-free quality control. This project was part of a larger push to utilize
automation systems more advanced than those used in the past.
Ralf Opper, electrical controls engineer for Prettl, sought a controls solution that
provided openness and seamless integration into the existing infrastructure of the
wiring harness production line. The controls platform had to be extremely adaptable to major change if machine and controls design took a radical shift. “Our
engineering team wasn’t sure exactly how the machine would look at the end of
the project,” states Opper. “At the beginning, we were mainly concerned with a
conveyor control system that would take care of feeding wiring harness pallets
to our injection molding machine. We decided later that we should also integrate
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The US facility of Prettl Electric in Greenville, South Carolina.

The Prettl Group
With IE1010 Fieldbus Box modules in IP 67 protection Prettl was able

The Prettl Group is involved in four business areas: automotive,
home appliances, industrial services, and consumer. With more than
30 independent companies and more than 5,200 employees worldwide,
the Group generated a turnover of 500 million euros in 2005.

to reduce the wiring time for local I/Os by more than half and the costs

The automotive section specializes in wiring harnesses for the automotive industry. The product range includes
| sensor lines for exhaust monitoring,
| cable sets for brake systems, seat-belt tensioners and tank modules,
| engine cable sets for the commercial vehicle industry.

our clip assembly machine into the system and improve communications throughout the line.”
Opper and his team decided to use PC-based controllers. “If I have a controls preference, it’s for solutions that incorporate the latest technologies and are powerful, but also truly open. I don’t want any unnecessary roadblocks that keep me
from creating systems exactly the way I envision them,” says Opper. Having
already experienced positive results testing a Beckhoff CX1000 Embedded PC and
TwinCAT IEC 61131-3 compliant software, Opper chose the Beckhoff system for
the new Prettl pick and place machine segment.
“When using the IEC 61131-3 programming in TwinCAT, I’m essentially free to
program the controls however I want. With six programming languages to choose
from, I can logically select the language according to the complexity and type of
project. The best programming language often depends on the application.”

The Prettl Group is headquartered in Pfullingen, Germany. The Greenville
plant in South Carolina was established in 1989 and primarily produces
fuel level sensors, special wire harnesses for lambda sensors, ABS wheel
speed sensors, special wire harnesses for heavy duty vehicles and highprecision injection-molded plastic parts with inserts. The plant has an
area of 14,000 km2 and 200 employees.

by 60 % compared with alternative solutions based on terminal boxes.

Digital interconnection of the individual modules
The pick and place system is networked via Modbus TCP/IP to the entire wiring
harness production line. The BC9000 Ethernet Bus Terminal controllers create a
digital handshake between injection molding and wire harness clip assembly
machines on the production line. The Embedded PCs deal with this task in the
pick and place line. The quality data required to identify bad parts in the line are
transferred to the pick and place machine via a BC9000. The Prettl technicians
can also remotely change the system’s programming on the fly through Modbus
TCP/IP and establish controller-to-controller communication for all machines in
the line through a secure online connection.
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The pick and place machine features compact Beckhoff AX2500
servo drives that are networked with the CX1000 via CANopen.

Valve terminals integrated in IP-Link system
The pick and place machine features BK5120 I/O Bus Couplers and compact
Beckhoff AX2500 servo drives that are networked to the CX1000 via CANopen.
For remote I/O, Opper also uses Festo CPV1x-VI-IP-8 valve terminals and connects
via IP-Link to Beckhoff IE1010 8-channel digital inputs in IP 67 protection. The
Beckhoff IP 67 I/O proved to be extremely cost effective for Opper. “The IE1010
solution was priced around $80, while alternate junction box solutions that would
have been required to do the same job would have cost over $200,” explains
Opper. “The Beckhoff IP-Link option with the Festo valve terminals was more
proof that the overall system is inherently open and flexible. When compared with
the effort required to wire junction boxes to multiple PLCs over and over again,
IP-Link helped Prettl cut remote I/O wiring time by over 50 percent.”

“With a lot of the PLC options I’ve used and considered for the project, the programming flexibility wasn’t there and you were very restricted with your I/O options. The ADS feature in TwinCAT probably saved us dozens of hours in programming time.”

Program modifications during operation
Despite the radical controls changes and continuously evolving production approach, production at Prettl has not suffered. “With the flexibility of TwinCAT, I
can do programming changes on the fly without having to shut down production,
which is a feature not offered by all controls solutions”, Opper sums up. “With
production always running, even during the introduction of a major line component, we can continue to keep Prettl customers well-stocked and completely satisfied.”

Consistent cycle time spreads through the line
The new pick and place machine has exhibited an immediate impact on Prettl’s
overall production. Prettl now keeps a steady and constant feed of wiring harness
pallets into their machines. The new system ensures a consistent cycle time for
the wiring harnesses, which could not be done previously because it was operator dependent. It also ensures that there is always the maximum of six cables in
each pallet – an area that had the possibility of error because it relied heavily on
operators’ sight. “The pick and place machine has definitely extended its influence to other machines in our line. We can now ensure a constant molding cycle
time, which is the most important thing in any injection molding application.”

Prettl Electric Corp. www.prettlus.com
Beckhoff USA www.beckhoffautomation.com
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TwinCAT software offers flexibility and precision

PC-based control for
Electrolux production
Hestra Automation AB has developed a new cooker component production machine for appliance manufacturer, Electrolux.
A technical highlight of the machine is the PC-based control system in conjunction with linear motors from Beckhoff. The
flexible control system can easily be reprogrammed to meet future changes in production and therefore meets the requirement of short changeover times.

Hestra Automation, based in Nittorp, Sweden, offers complete machine development from mechanical design and layout to assembly and programming of machines and HMI in innovative and advanced machinery, often with motor control.
The company has been a member of the Axelent group since 2005.
As one of the world’s major home appliance manufacturers, Electrolux places
high demands on its production machines. “Short changeover times between different products are particularly important to Electrolux because they manufacture
in small batches and always attempt to maintain the smallest possible buffer
stock. Other demands are continuous improvements in quality, speed and high
availability”, said Andreas Gustavsson, project manager for Hestra Automation.
In order to satisfy these requirements, Hestra designed a new method of punching holes in the manufacturing process: instead of using one traditional punch
tool, the hole geometries are created through a combination of down strokes
from several tools.
This method requires many rapid tool movements, which places extremely high
demands on the control system in regard to speed, but also flexibility in programming. With Beckhoff TwinCAT software, a PC-based solution was chosen for
this complex punching operation.
Optimum flexibility with standard components
TwinCAT integrates PLC, NC (including camming), and user interface (HMI). “This
is simpler not only in regard to spare parts, but also in terms of programming as
all functions are integrated. On account of the integrated camming functionality
offered by the TwinCAT NC PTP module from Beckhoff, we have been able to keep
the system development time to an absolute minimum and simplify production”,
said Nicklas Bergh, programmer for Hestra Automation. The machine developed
by Hestra includes, among others, six rotating servo motors and three linear
motors for tool and punch positioning controlled by the TwinCAT NC. With a
PC-based control system, further functionality can easily be added, for example,
a CAM preparation function for punch patterns to make it possible to load CAD
drawings directly into the control system.
Very high dynamics
Linear motors were chosen to handle the very fast movements required for positioning the punch tool for several reasons. One of the most important character-
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istics for punching is high repeat accuracy, in this case 0.02 mm. The dynamic
characteristics of the linear motors enable machine acceleration of up to 60 m/s2.
The axis moves 150 mm in 20 ms including acceleration and deceleration. A standard servo motor can normally offer only about one fifth of the acceleration
due to its mechanical construction. A further benefit of using linear motors in this
machine is that a water cooling system is not necessary, since the motor design
results in very low heat generation.
PC-based solution for new machine concept
For hardware, Hestra selected a C6140 Industrial PC from Beckhoff and a CP6831
15" TFT Control Panel with touch screen. AX2000 servo drives are networked via
SERCOS interface. PROFIBUS was chosen for I/O networking and AS-Interface for
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specific I/Os and safety signals. The AS-Interface I/Os are integrated directly into
the Bus Terminal system via a KL6201 master terminal.
For Hestra Automation AB, the machine developed for Electrolux represents a flexible solution with further application well into the company’s future. It evolved
into a very compact and economical machine, and due to the open PC-based control system from Beckhoff, it can easily and quickly be adapted and reprogrammed for other similar processes.

Hestra Automation AB www.hestraautomation.se
AB Electrolux www.electrolux.com
Beckhoff Schweden www.beckhoff.se
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Flawless picture frames thanks to TwinCAT
TAM Electromecànica specializes in the polishing, grinding and deburring of diverse components such as aluminum profiles,
fittings, jewelry, wheels, wooden parts or plastic elements. For the polishing of picture frames, TAM developed a machine
with 26 axes controlled via TwinCAT CNC.

The company TAM, based in Artés near Barcelona, develops and produces “nextgeneration” prototypes for polishing, grinding and deburring as well as automatic
systems and robotic cells. Based on long-standing experience and the application
of state-of-the-art technologies, TAM is able to offer innovative concepts in the
form of advanced production and processing machines for any surface or shape.
High production rates and stunning gloss
Picture frames must be manufactured in a wide range of variations and from
diverse materials such as stainless steel, silver, gold or platinum in a range of
thicknesses down to 0.2 mm in some cases. The TAM machine with 26 CNC axes
polishes the frames effortlessly – as if by hand – thereby achieving maximum
quality in a minimal amount of time.
The highly flexible machine features five polishing units with six workpiece holders. It can simultaneously process six different workpieces while one of the holders deals with picking up or setting down the workpieces. The pressure exerted
by the polishing heads on the workpiece is continuously monitored and auto-

matically adjusted in order to minimize head wear. Worn polishing heads can be
replaced manually, thereby reducing downtime.
Depending on the model, the workpieces can be fitted with clamps or suction
cups or simply be placed on the workpiece holder. Application of the polishing
material is fully automatic and can be configured precisely. The machine also features two patented innovations: Firstly, a pre-existing dust protection system is no
longer required due to new linear guides. Secondly, the servo motors that move
the workpiece holder are mounted on the rotating part of the rotary table. This
makes the duty cycle significantly faster, because the servo motors can move the
machine to the next position while the rotary table is in motion. In order to make
loading and unloading even more flexible, the machine is optionally available
with a robot linked to the fieldbus.
Thanks to a new, user-friendly program and mobile touch screens, the operator
can program and control all functions from any machine position. Various HTMLbased programming aids that offer explanatory videos and images facilitate this
task.
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With flexible and high-performance PC-based control tech-
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Joan Murt, technical director of TAM Electromecànica.

nology from Beckhoff, TAM is able to control up to 50 axes.

Why TwinCAT and EtherCAT?
Joan Murt, technical director of TAM, explained the reasons for choosing
Beckhoff control technology: “Controlling machines with 50 axes or more requires a high-performance CPU and a flexible solution for managing the PLC,
CNC and user interface. We decided to use TwinCAT because conventional solutions (PLC + CNC box + PC) are more expensive and take up more room in
the control cabinet. The new system facilitates the development of growing, complex and open applications and the simple and convenient reuse of source codes.
TwinCAT, in combination with the Beckhoff hardware in the form of IPCs, fieldbus
interfaces, servo drives and servo motors, offers an excellent basis for the further
growth of our company.”
The new polishing machine is controlled by a C6140 Industrial PC
The EtherCAT real-time Ethernet solution was chosen as fieldbus because it is robust and offers high transfer speed: “We can now work with a large number of
axes without experiencing positioning problems due to fieldbus response delays.”

The switch from fiber optic to Ethernet cables resulted in cost reductions and increased performance.
The I/O system chosen by TAM is a Beckhoff Bus Terminal system with a BK1120
EtherCAT Bus Coupler that enables distances between I/O stations of up to
100 m. The flexible EtherCAT topology offers further benefits for TAM compared
with other fieldbus systems: “We can use conventional standard cables and don’t
have to use a switch or hub. In this way, we linked 26 servo drives and two
I/O couplers in order to distribute the electronic devices efficiently.”

TAM Electromecànica www.tamelectromecanica.com
Beckhoff Spanien www.beckhoff.es
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Beckhoff Automation:
Expansion of export activities in Europe

Beckhoff Belgium
takes off

In addition to the establishment of new subsidiaries in Spain, Brazil, Australia and South Africa,
Beckhoff continues to strengthen its position in the European market by opening a new branch in
Belgium.

Patrick Gielis, managing director of Beckhoff
Belgium, also sees further growth potential in
mechanical engineering SMEs: “Packaging,
tobacco, optical devices and semiconductor
production are particularly interesting sectors
for us. Building automation is another market
characterized by strong growth.”

Beckhoff Automation BVBA, based in Hasselt, Belgium, opened
for business on 1 September 2006. “New Automation Technology” from Beckhoff has already been represented in Belgium since
1998 through a distribution partner. “Consequently our PC-based
control technology is used in a wide range of industries and
benefits from high name recognition”, said Kai Ristau, International Sales Manager for Beckhoff Automation GmbH in Germany. System integrators play a significant role in the Belgian
market. “The main sectors in Belgium are the automotive industry and its suppliers, the process industry, and the food and tobacco industry”, said Kai Ristau. Other important sectors for
Beckhoff are the textile industry and building automation.
The Beckhoff team in Hasselt is headed by Patrick Gielis, who has
many years of experience in the automotive sector, in automation, and as a project engineer for a system integrator. Hasselt is
located in the Flanders region east of Brussels. “We chose this location due to its good transport connections. Another factor was
that many important industrial companies are located here”, said
Patrick Gielis. “In addition to sales and support we will also offer
product training for our customers here at Hasselt. In the future,
we intend to establish a further office west of Brussels so that we
are easily accessible for customers from any region”, said the
managing director.
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The Beckhoff team in Belgium (left to
right): Koen Kerkhofs (technical support,
training), Patrick Gielis (managing director), Ludwina Aerts (sales, marketing).

The automotive industry is an important
market in Belgium. More than 400
Beckhoff controllers are installed at
Ford Europe’s plant in Genk, Belgium,
for handling production and logistics
tasks. Around 150 Ethernet Bus Terminal
controllers control a complex transportation system that deals with synchronous provision of components and
systems from four suppliers. This project
was jointly implemented by system
integrator GTI Electro Thijs and Multiprox, the Belgian Beckhoff distributor.

Beckhoff Automation BVBA
Kempische Steenweg 305, bus 202
3500 Hasselt
Belgium
Phone: +32 (0) 11240 800
Fax:
+32 (0) 11240 801
info@beckhoff.be
www.beckhoff.be
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Beckhoff is underpinning, its international sales network by establishing a subsidiary in Australia. “New Automation Technology” from Beckhoff is now represented in more than 60 countries worldwide through 18 own subsidiaries or agencies
and through distribution partners.

New subsidiary in Australia
Beckhoff Automation Pty. Ltd. with headquarters in Melbourne, Australia, established on 1st
July 2006. Beckhoff is no newcomer to the
Australian arena: the company has been represented in Australia by a distribution partner
since August 1998. “Our decision to establish
a Beckhoff subsidiary in Melbourne was based
on several factors”, explained Kai Ristau,
International Sales Manager for Beckhoff.
“Through direct involvement we expect accelerated growth in the Australian market. With
our local presence we want to offer our customers more intensive support and optimum
assistance.”
The key markets in Australia are the automotive, mining and aerospace industries, ma-

chine construction for packaging, plastics and
tube bending applications and semiconductor
production, as well as the beverage and food
industry. “In all these sectors we are already
successfully applying our expertise to the advantage of our customers. There is an increasing trend on the Australian market to adopt
European production methods”, said Steven
Sischy, managing director of the new subsidiary. “Reservations against fieldbus technology and PC-based controllers are a thing
of the past”, said Sischy. “The market for
Embedded Controllers is trending upwards. A
recently acquired client now utilizes our Embedded PCs for quayside container cranes.”
Steven Sischy is extremely familiar with the

automation industry: “Last year we saw significant growth for Beckhoff components.
With enhanced customer service and the creation of a training centre in Melbourne, there
is excellent potential for further growth. Our
aim is to make significant inroads in the Australian mechanical engineering market, as
well as increasing sales and market share in
the paper and food industry.”
Beckhoff intentionally chose Melbourne as its
new head office. Approximately 35 % of the
Australian automation market is located in
Melbourne and its surrounds. “In the future,
we intend to cover additional regions through
local offices and, if necessary, with the aid of
distributors”, said Steven Sischy.
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Melbourne is the state capital of Victoria.

Steven Sischy, managing director of
Beckhoff Australia: “Last year we saw sig-

The office is located on the 16th floor and

nificant growth for Beckhoff components.”

offers an excellent view over the ocean.

Beckhoff Automation Pty. Ltd.
Level 16, 10 Queens Road
Melbourne, Victoria, 3004
Australia
Telefon: + 61 (3) / 9912 5430
Fax:
+ 61 (3) / 8320 4730
info@beckhoff.com.au
www.beckhoff.com.au
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Brazil: Beckhoff expands
on the southern hemisphere

Beckhoff Automação Industrial Ltda. is based in the city of
São Bernardo do Campo, São Paulo State. The sales network will
be expanded further through additional branches and system integrators. The main industries such as machine construction,
automotive industry and suppliers, packing machines, plastic
injection molding machines and sugar cane mills are located at
São Paulo State. “The Brazilian market is not dominated by a particular industry, so that we have an opportunity to establish ourselves in a wide range of different sectors”, said Kai Ristau,
International Sales Manager for Beckhoff.

The latest subsidiary, Beckhoff Brazil, opened for business on
1 October 2006. Together with distribution partners in Argentina, Uruguay and
Chile, Beckhoff is now represented in four countries on the South-American
continent.

Wheaton Brasil, based in São Bernardo do Campo, Brazil, is
one of the leading suppliers of glass packaging for cosmetics,
pharmaceuticals and food industries worldwide. The company
uses I/O technology from Beckhoff.

”In addition to the traditional industries, there is also significant
demand from water and energy suppliers and in the chemical industry. Building automation is another continuously growing
market”, said Marcos Giorjiani, managing director of the new
subsidiary.
“In Brazil, Beckhoff products are already being used in many industry sectors. Initially we will concentrate on the machine construction sector”, said Marcos Giorjiani, who sees good prospects
for rapid growth. “The Brazilian automation market is growing
continuously. Our own branch will give us better growth opportunities because we can develop our own strategies for positioning our “New Automation Technology” in the Brazilian market
and for acquiring new customers.”
Marcos Giorjiani, who has extensive experience in the automation industry, is optimistic about his new role: “In the short term,
we intend to build on our good reputation in the machine construction industry in order to achieve further growth in this segment. In the medium term, we want to make Beckhoff a brand
name for automation solutions in the Brazilian market. The formation of a system integrator network in the main industrial regions of Brazil will help us achieve this goal.”
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State in Brazil.
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Beckhoff Automação Industrial Ltda.
Rua Continental, 146 – Jd. do Mar
09750-060 São Bernardo do Campo,
São Paulo
Brazil
Phone: +55 11 4337 3232
Fax:
+55 11 4330 3701
info@beckhoff.com.br
www.beckhoff.com.br

PCcontrol_3_06_GB_03final.qxd

20.11.2006

14:11 Uhr

Seite 46

46 worldwide | south africa

PC-Control 03 | 2006

Beckhoff continues expansion
course by establishing a
subsidiary in South Africa

The Nelson Mandela Bridge in Johannesburg.

Since the South African subsidiary opened on 1 September 2006 Beckhoff is now directly represented on all continents.
The new branch in Johannesburg aims to meet growing customer demand in South Africa through local presence.

The head office Beckhoff Automation (Pty.) Ltd. is located at Boskruin
Business Park in Randburg, a suburb of Johannesburg and a location
chosen by many of the leading industrial companies. "Good links to
motorways and access roads played an important role in the selection of this location", explained Conrad Muller managing director of
the Beckhoff branch.
Conrad Muller is an experienced electrical engineer and knows the
South-African market well: “In our country, which is rich in mineral
resources, the mining industry is one of the main customers for automation products. Other industries, such as the pharmaceutical and
the process industries, are represented with large production facilities
in South Africa. In addition, many well-known tyre and other automotive manufacturers operate world-class production facilities here.”
“In South Africa Beckhoff control systems have already been imple-

mented in numerous facilities and production lines of leading automotive manufacturers and their suppliers. Examples are presses for
catalytic converters, production lines for axles and differentials, and
assembly lines for complete engines.” said Conrad Muller. “In addition to the automotive industry, we have also been very successful in
the building automation sector: our most recent reference project is
the building control system for the head office of CSIR, a research institute for science and technology.”
“Local presence in the increasing economy of South Africa is part
of our international expansion plan”, explained Kai Ristau, International Sales Manager for Beckhoff Automation GmbH in Germany.
“The processing, assembly and manufacturing industries represent
a large customer potential with a wide range of opportunities for
Beckhoff applications.”
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Beckhoff Automation (Pty.) Ltd.
Unit 8, Boskruin Business Park,
Randpark Ridge
Randburg 2188
South Africa
Telefon: +27 (0)11 792 3374
Fax:
+27 (0)11 792 5453
info@beckhoff.co.za
www.beckhoff.co.za
Conrad Muller, managing director of Beckhoff

ZF Lemförder South Africa (Pty.) Ltd. is a global supplier

South Africa: “Our primary aim is rapid expan-

of chassis components for the automotive industry.

sion of our distribution network in order to

ZF Lemförder produces the front and rear axles for the

gain new customers in our large country and

BMW 3 Series Saloon, which is produced at BMW’s South

to intensify existing contacts.”

African plant. ZF Lemförder's production lines and custombuilt machines are equipped with Beckhoff technology.
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EtherCAT at SEMICON West
in San Francisco
ETG had its own exhibition booth at SEMICON West, the main
trade fair for the semiconductor industry. EtherCAT is receiving
a great deal of attention from this sector – not least because
existing networks can be integrated seamlessly in an EtherCAT
environment so that an elegant route for migration to EtherCAT
is available. Consequently, the multi-vendor demonstration
picked up this benefit and illustrated the integration of typical
chip manufacturing devices. EtherCAT enables integration of
previously separate tasks such as Motion Control, process
control and safety in a single technology.

EtherCAT in Austria: ETG also had its own exhibition booth at Vienna-Tec, the main automation fair
in Austria this year. The main focus was on a multi-vendor demonstration involving controllers and
drives from several manufacturers. Two EtherCAT networks with different master implementations

ETG News

were synchronized via switchport terminals.

SEMI standardization of EtherCAT initiated
The Information & Control Committee of SEMI agreed to
initiate the SEMI standardization process for EtherCAT. SEMI is
the leading standardization association for the semiconductor
industry. The work is carried out by SEMI’s North American
sensor bus task group. Voting on the standard is expected to
be completed by summer 2007.

EtherCAT in international standardization:
IEC/CDV 61784-2 adopted
EtherCAT in Japan: After the U.S.A. and Korea, the first implementation workshop to be held in
Japan took place in October. The event in Tokyo was well received – after all it had been prompted
by the Japanese ETG member companies.

EtherCAT in China: With its own exhibition booth and several presentations during the associated
congress, EtherCAT was well represented at the FA/PA fair in Beijing.

With unanimous agreement from IEC member states
(“P members”) the vote turned out to be very successful for the
CDV (Committee Draft for Vote). EtherCAT is part of this standard,
which specifies profiles for Ethernet-based communication networks in real-time applications. The positive result means that
IEC 61784-2 now moves to the FDIS (Final Draft International
Standard) stage. Publication as an international standard (IS) is
expected for mid-2007.

Third EtherCAT Plugfest
The third ETG Plugfest took place in early October, hosted
by SEW-Eurodrive in Bruchsal, Germany. The Plugfest brings together slave devices and master implementations from different
manufacturers in order to verify or improve interoperability.
The good news: everyone was able to talk to anyone.

EtherCAT Technology Group www.ethercat.org
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events

Trade fair dates 2007
Europe
Germany

K 2007
24. – 31. October 2007
Düsseldorf

Finland

Poland

Automaatio
04. – 06. September 2007
Helsinki

Automaticon
13. – 16. March 2007
Warschau

SPS|IPC|DRIVES
27. – 29. November 2007
Nuremberg

www.finnexpo.fi/automaatio

www.automaticon.pl

www.mesago.de/sps

France

Sweden

Austria

INDUSTRIE LYON
06. – 09. March 2007
Lyon

Elmia Motek
06. – 08. March 2007
Jönköping

www.industrie-expo.com

www.elmia.se/dfi

SCS AUTOMATION
13. – 16. November 2007
Lyon

Scanautomatic
09. – 12. October 2007
Göteborg

www.scs-automation.com

www.scanautomatic.se

www.k-online.de

embedded world
13. – 15. February 2007
Nuremberg
www.embedded-world.de

Tire Technology Expo
13. – 15. March 2007
Cologne
www.tiretechnology-expo.com

CeBIT
15. – 21. March 2007
Hanover

Smart
03. – 05. October 2007
Linz
www.smart-automation.at

www.cebit.de

Hanover Fair
16. – 20. April 2007
Hanover
www.hannovermesse.de

Ligna+
14. – 18. May 2007
Hanover
www.ligna.de

EMO
17. – 22. September 2007
Hanover

Switzerland
Ilmac
25. – 28. September 2007
Basel
www.ilmac.ch

Ineltec / Go
04. – 07. September 2007
Basel
www.ineltec.ch
www.go-automation.ch

www.emo-hannover.de

Denmark
Motek
24. – 27. September 2007
Stuttgart
www.motek-messe.de

HI Industri
04. – 07. September 2007
Herning
www.hi-industri.dk

For additional information on our worldwide subsidiaries’ and partner companies’
trade show schedules please check:
www.beckhoff.com
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Further information about Beckhoff
products and technologies or contact
addresses for our worldwide subsidiaries and partner companies can
be found on the Beckhoff website.
All PC Control articles are available
online at www.pc-control.net.

www.beckhoff.com

www.ethercat.org

www.pc-control.net
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