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XFC wins TechStar in Austria
During Vienna-Tec 2008 in Austria, the TechStar was awarded by the magazine Technik Report once again. Beckhoff won the award in the Automation category with
its EtherCAT-based automation, which is even faster thanks to the XFC (eXtreme Fast
Control Technology) control solution. XFC comprises a modern Industrial PC, ultrafast I/O terminals with extended real-time characteristics, the EtherCAT high-speed
Ethernet system and TwinCAT automation software, and enables I/O response times
of ≤ 100 µs.
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and Marina Colombini.
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Beckhoff Italy opens
sales office in Padua
Beckhoff Italy has further consolidated its sales
network with the opening of a new branch office

46 |

Trade shows 2009

in Padua in late 2008. The Padua office will mainly serve small and medium-sized companies from
the plastics, metalworking, food and drink industries in the Northeast of Italy.

Pierluigi Olivari, Managing

“The strengthening of our local presence is en-

Director of Beckhoff Italy

tirely in keeping with our business philosophy of
being close to the market and giving our customers optimum support. We want to develop
our products and solutions in such a way that
they meet the expectations of our customers.
For this reason, we cooperate with them closely,” says Pierluigi Olivari, Managing Director of
Beckhoff Italy.
Paolo Guarise, Sales Manager for Northeast Italy,
adds: “The new branch office in Padua doesn’t
In order to inform our worldwide PC Control readers

just serve to increase our sales activities. We in-

at shorter intervals about current topics, the Beckhoff

tend to establish a training and customer service

company magazine will appear with an additional issue,

center in order to cater for the growing demands

Paolo Guarise, Sales Manager for

in total four times per year, from 2009. All PC Control

of our customers for training and support.”

Northeast Italy

articles from the last eight years can also be found online
at www.pc-control.net.

www.beckhoff.it
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EtherCAT Box:
compact and waterproof design

EtherCAT IP 67 I/O modules
for high performance
in harsh environments
With the expansion of the Beckhoff Fieldbus Box family
via the EtherCAT Box, EtherCAT I/O technology no
longer needs an electrical cabinet. All modules from
this IP 67-rated series feature an integrated direct interface to EtherCAT, so that the system’s high performance
is retained down to each I/O module. This opens up
new possibilities in the “machine mount” IP 67 world:
fast process data communication with eXtreme Fast
Control (XFC) technology, high-precision measurement
technology and integrated drive functions directly in
the field.

With dimensions of only 126 x 30 x 26.5 mm (H x W x D) the modules are
exceptionally small and are well-suited for applications where space is
limited.
The EtherCAT Box combines the benefits of the highly robust Fieldbus Box
modules with the top-level performance of the EtherCAT communication
system. This makes the EtherCAT Box very suitable for applications located in harsh industrial environments. Once Beckhoff laid the groundwork
with the development of EtherCAT Terminals in IP 20 protection, the
transfer of this functionality to water- and dust-proof IP 67 modules was
the logical next step. The EtherCAT connection is established via screened
M8 screw connectors. Communication via standard Ethernet cables permits networking of the EtherCAT Box modules over distances of up to
100 m. Ready-made, molded M8 cables are offered in lengths of up to
50 m. The Beckhoff EtherCAT Box now provides the high-performance capabilities of EtherCAT on various external points throughout a machine
line and offers the basis for using Beckhoff XFC technology. Through fast
I/O response times, XFC enables increased machine and system throughput, since signal delay times are significantly reduced.
The EtherCAT Box modules cover the traditional range of requirements
for IP 67 I/O signals: digital inputs with different filters (3.0 ms or 10 µs),

Robust and compact: IP 67 modules with direct EtherCAT interface

The modules are fully sealed and therefore ideally suited for wet,
dirty or dusty conditions. Pre-assembled cables significantly simplify EtherCAT and signal wiring. In addition to pre-assembled
EtherCAT, power and sensor cables, field-configurable connectors
and cables are available for maximum flexibility.

digital outputs with 0.5 or 2 A output current, analog inputs and outputs
with 16 bit resolution, thermocouple and RTD inputs, and stepper motor
modules. Modules with time stamp inputs are available for XFC, for example. Sensors and actuators are connected via screw-type M8 or M12
connectors as required.
The continuity of EtherCAT – from the PC through the I/O terminal world
right down to each box – offers unique transparency of the control architecture. This offers machine users complete freedom in terms of ma-
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RFID readers are now standard in Control Panels and Panel PCs

RFID Ready Control Panels
The functionality of Beckhoff Control Panels and Panel PCs, which
are ideal for automation and industrial IT applications, has been
extended through the integration of a new RFID reader. Applications that can immediately benefit from such an enhancement
include logistics, access control and time recording. The RFID
readers also permit logging of authorized access to machine data or production task inputs.

Beckhoff Panel PCs and Control Panels with 15- or 19-inch display without
membrane keyboard are now available with RFID readers in the front as standard.

Highlights of the EtherCAT Box
| very compact and robust IP 67 modules
| 100 Mbit/s Ethernet directly in each IP 67 box
| outstanding performance through EtherCAT
| fast system communication through EtherCAT (no subsystem)
| flexible topology
| integrated EtherCAT communication for all
automation components
| XFC now reaches IP 67.

chine design. Inside the control cabinet, the machine is wired up in classic
fashion with IP 20 EtherCAT Terminals. IP 67 EtherCAT Box modules are installed directly in the machine or plant itself. Additional terminal boxes can
be dispensed with, valuable installation space is gained, the installation is
facilitated and, ultimately, costs are saved.

The Beckhoff Panel PCs from the

The RFID module reads Legic

CP710x, CP720x and CP770x series

transponders at a distance of up to

and the CP780x and CP790x Con-

30 mm. The received data are

trol Panels with 15- or 19-inch dis-

transferred to the PC via a serial

plays (without membrane key-

interface or USB and are avail-

board) are now available with RFID

able to the user for further review

readers in the front as standard.

in a database implemented by

The RFID module, which is inte-

the user. For control applications,

grated behind the front laminate,

TwinCAT

reads RFID cards at a distance of up

from Beckhoff has been updated

to 30 mm and enables operator

with a new module that transfers

identification at the device. Below

the RFID data directly into the

the display screen on the right-

PLC program. The data transfer

hand side, printing on the front

can also take place independent of

laminate indicates the position of

TwinCAT via drivers for Windows

the RFID reader. These Panel PCs

CE

and Control Panels feature an IP 65

Beckhoff.

and

automation

XP/XPe,

software

provided

rating and are designed for use in
harsh industrial environments.

www.beckhoff.com/EtherCAT-Box

www.beckhoff.com/RFID-Panel

by
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EtherCAT Terminal with Safety PLC
inside: compact, flexible, powerful
The TwinSAFE Terminals for the EtherCAT I/O system fully utilize EtherCAT’s high performance: up to 128 safety-relevant bus devices can be connected to the EL6900 Safety PLC terminal. Integrated into a standard terminal block
housing, this safety solution is extremely compact and offers the highest flexibility through its nearly limitless positioning in EtherCAT Terminal systems. A total of 256 function blocks are integrated into the Safety PLC that can
be configured or programmed according to the application.
TwinSAFE – the safety technology from Beckhoff – has already been successfully integrated into the Bus Terminal system (K-bus) and is in use
worldwide in a wide range of applications. With the integration of
TwinSAFE technology into the EtherCAT Terminal system (E-bus), the high
performance of EtherCAT with its fast communication and enhanced
diagnostics, is now also available for safety technology.

Extensive safety functionality in
EtherCAT Terminal format
Housed in an electronic terminal block that is just 12 mm wide (less than
0.5-inch), the EL6900 Safety PLC is exceptionally compact and is suitable

for safety applications up to SIL 3 and conforms to IEC 61508 and
EN ISO 13849-1 PL e. The EL6900 can integrate up to 128 devices and is
capable of processing 256 safety-relevant function blocks.
Systems can be expanded with additional EL6900 Safety PLCs if necessary. In this way, the safety-relevant control tasks for machines and plants
can be implemented locally or centrally according to the application.
24 V DC digital input terminals (EL1904) and 24 V DC digital output terminals (EL2902: 2.3 A and EL2904: 0.5 A) are available for connecting the
safety sensors or actuators. The TwinSAFE Terminals can be installed in
any position in the terminal system and in distributed I/O systems. The
EL6900 Safety PLC can also be used as a safety controller for the
Beckhoff AX5000 Servo Drives, which use EtherCAT as a motion bus.
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The compact safety solution can be used in many different industries: from the
typical machine safety functions in the areas of woodworking, the packaging
industry and manufacturing technology to safety functions in wind turbines,
lifts and cable cars, and even medical technology.

The safety solution for the EtherCAT
Terminal system enables the implementation of a simple, flexible and inexpensive
local safety controller.

Seamless integration of safety solutions in
TwinCAT software
The safety function blocks integrated in the EL6900 Safety PLC are configured according to each unique application. In this way, safety functions
such as emergency stop, safety door monitoring, two-hand control, serial/parallel muting, valve control, feedback loop control and typical drive
functions can be selected and linked very simply.
The application can be created optionally by means of simple configuration in the TwinCAT System Manager or – in the case of more complex
applications – programmed using the TwinCAT PLC (IEC 61131-3). All
safety-relevant parameters of the Safety PLC are available in TwinCAT and
can be used in the standard controller. Extensive diagnostic and monitoring functions are available in a PLC library within TwinCAT PLC.
In the case of possible required service, the EL6900 Safety PLC terminal
can be replaced quickly and easily without the program having to be explicitly reloaded and verified. The configuration is automatically loaded
and verified by the system so trouble-prone removable media can now be
dispensed with. The manual loading or saving of the project is also no
longer necessary in the case of service.
A further highlight is the integration of a tool in TwinCAT for calculating and determining the SIL or PL according to EN IEC 62601 and
EN ISO 13849-1. The previous complicated analysis of the safety application and the transfer of this information to an additional tool are no lon-

ger required. This can lead to significant work reduction and cost savings.
The TwinSAFE system uses the open Safety over EtherCAT protocol for the
secure exchange of data. Secure data transmission is also possible via different media: optical fiber, copper cable, radio or other data links, such as
data light barriers, are allowed. Safety over EtherCAT was developed in
order to implement secure data transmission for EtherCAT and has been
disclosed within the EtherCAT Technology Group (ETG). This safety protocol is already supported by many manufacturers worldwide.

www.beckhoff.com/EL6900
www.beckhoff.com/Safety-over-EtherCAT
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Control cabinet PC C6915
with Intel® Atom™ processor

Ultra-compact
Industrial PC

Atom™ processors from Intel further enhance the scalability of
PC-based control technology. The smallest x86 CPU currently
offered by Intel forms the centerpiece of the new C6915 control cabinet PC. It is now the most compact Beckhoff IPC, measuring only 47 x 157 x 116 mm (W x H x D). Because of low
processor power dissipation, Atom™-based controllers can be
very compact and moderately priced.

The space-saving aluminum housing of the C6915 Industrial PC is equipped with
a 31/2-inch motherboard for 1.1 GHz or 1.6 GHz Intel® Atom™ processors. Cooling
is achieved through the PC’s aluminum surface and enables operation at temperatures up to 55 °C. The basic, solid state configuration of the C6915 features
a flash disk, which means it has no moving parts and requires no fan. Optionally, a hard disk or a second Compact Flash card can be integrated.
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C6915: Control cabinet Industrial PC with

C6920: Control cabinet Industrial PC with

C6925: Control cabinet Industrial PC with

Intel Atom in compact and fanless aluminum

Intel Core Duo or Core 2 Duo and easily

Intel® Celeron® M ULV in compact and fan-

housing

accessible fan cartridge in compact alu-

less aluminum housing

®

™

®

™

™

minum housing

The C6915 has a free Mini PCI slot for a Beckhoff Mini PCI Fieldbus Card or an
extra Ethernet card. This requires a Compact Flash card as the storage medium.
If the device is equipped with two Compact Flash cards or a hard disk, the Mini
PCI slot can only be used for NOVRAM cards.
The C6915 extends the successful C69xx control cabinet PC series, which is available in different performance classes ranging from Intel® Celeron® M ULV 1.0 GHz
(C6925) to Core™2 Duo 2.16 GHz (C6920). Industrial PCs from this series paired
with a Beckhoff Control Panel with DVI and USB connection or an Ethernet Control Panel provide a high-performance control platform for machine builders and
plant engineering applications – particularly when used in conjunction with
TwinCAT automation software. Due to its two independent Ethernet interfaces,
the C6915 is ideally suited as a compact central processing unit for an EtherCAT
control system.

www.beckhoff.com/C6915

Technical data: C6915
fanless Industrial PC for space-saving installation in control cabinets
passive cooling without a fan through cooling fins
31/2-inch Beckhoff Motherboard for Intel® Atom™
processor: Intel® Atom™ 1.1 GHz or 1.6 GHz
main memory: 1 GB DDR2RAM
mass storage: 64 MB Compact Flash (optionally larger or second
Compact Flash or SATA hard disk, 21/2-inch, 40 GB)
Mini PCI slot: 1 free slot for fieldbus, Ethernet or NOVRAM cards
installed ex works
interfaces: 4 USB 2.0 ports
on-board graphic adapter: Intel® GMA500, DVI-I connection
on-board dual Ethernet adapter: 2 x 10/100/1000BASE-T
operating system: Windows CE, English
protection class: IP 20
operating temperature range: 0…55 °C
weight of the basic configuration: 1.25 kg
dimensions: (W x H x D) 47 x 157 x 116 mm (without mounting plate)
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Multi-functional, compact Panel PC
for complex automation tasks

Slimline Panel PC saves
space and energy thanks
to Intel® Atom™ CPU
Control Panel with high computing power and low energy consumption: The robust
CP77xx Panel PC series from Beckhoff integrates a TFT display and a PC in a slimline,
water- and dust-proof aluminum housing with IP 65 protection.

With the CP77xx series, Beckhoff extends its Panel PC family with another high-performance variant, this time based on Intel®
Atom™ processors. Integrating the Atom™ CPU into the Control Panel turns the multi-tasking display device into a fully powered
Panel PC with slimline design. The CP77xx has a very low housing depth between 28 and 45 mm (1.1” and 1.8”), depending on the
display size. In this way, it meets user demands for a high-performance Panel PC with compact design and an affordable price.

By using the Intel® Atom™ processor for the CP77xx Panel PCs,
Beckhoff continues its effort to integrate the smallest available
x86 CPUs from Intel in its Industrial PC products. Following the C6915
control cabinet PC and the CP62xx Economy “built-in” Panel PC, the
CP77xx is now also equipped with a highly integrated motherboard
for Intel® Atom™ and offers industrial applications the many benefits
of processors with low power dissipation.
The PC is integrated into a slimline Control Panel housing and is
equipped with a 6.5, 12, 15 or 19" display. Users are therefore offered
a high-performance device, even in the compact 6.5" format. The user
benefits not only from the slimline design paired with high computing power, but also from significant energy savings due to the low
power consumption of the Atom™ CPU.
The Panel PCs feature robust, industrial design with IP 65 protection
and are available with Intel® Atom™ 1.1 or 1.6 GHz processors. They
are ideal for high-performance control platforms for machine builders
and plant engineering applications. The CP77xx is equipped with a
Compact Flash card, which is easily accessible under a cover in the

rear panel. It requires no fan and is a solid state device containing no
rotating parts. The Panel PC comes with two RJ 45 Ethernet connections and an RS232 interface in the rear panel as standard. A 2-port
USB interface is available as an option. Further equipment options
enable users to take optimum advantage of the housing design according to individual requirements.
The Panel PCs in the CP77xx series are ideally suited for all tasks in
automation, graphics applications and visualization, since the powerful Atom™ processors were specially developed for mobile display
devices. The CP77xx Panel PCs are also the right choice for CP-Link 3
applications requiring small, high-performance processors for fast
image processing. The use of the 1.1 or 1.6 GHz Atom™ CPUs, which
are included in the Intel® embedded roadmap, ensures long-term
availability and an optimum price/performance ratio.

www.beckhoff.com/CP77xx
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The CX5000 series extends the Embedded PC family with a new compact model

Embedded PC
with Atom drive
The new CX5000 is now the most compact x86 Embedded PC from Beckhoff. The dynamic DIN rail-mountable PC features a fanless design with a maximum power dissipation of only 8 Watts. This new automation concept is made possible by the latest processor generation from Intel, the Atom™. The CX5000 also offers great potential for cost optimizations. With the Atom™ processor,
the CX5000 is around 30 percent less expensive than other devices with comparable performance.

The housing design for the
CX5000 series is optimized
for robustness and compactness. No modular expandability for the left-hand side is
provided. However, EtherCAT
integration offers a wide
range of expansion capability.
Further master/slave fieldbus
connections (PROFIBUS,
CANopen, DeviceNet) or communication interfaces (RS232,
RS422/RS485) and all other
signal types accessible via
EtherCAT can be directly connected as EtherCAT Terminals.

CX5000 Embedded PC series with Intel® Atom™ processor

The CX5010 is equipped with a 1.1 GHz Intel® Atom™
processor, while the CX5020 features a 1.6 GHz processor. The new CX series is positioned in the mid-range of
the scalable Embedded PC family, which currently includes five CPU classes. In terms of performance, the
CX5000 series is positioned between the well-established CX1010 and CX1020.
With dimensions of just 85 mm x 100 mm x 91 mm
(W x H x D) including the power supply unit and I/O
interface, the CX5000 is exceptionally compact. It is DIN
rail-mountable and fanless with a direct I/O connection
to Beckhoff Bus Terminals or EtherCAT Terminals. In contrast to the other CX device families, the CX5000 series
has a fixed number of system interfaces. EtherCAT Terminals offer a wide range of expansion options, including
integration of fieldbus masters or slaves such as those for

PROFIBUS, PROFINET, DeviceNet, CANopen, etc. Two
independent Gigabit Ethernet ports and four USB 2.0 interfaces are available on the CX5000. A Beckhoff Control
Panel or a standard DVI monitor can be connected to the
DVI-D interface. An interchangeable Compact Flash card
is used as the boot and storage medium. The operating
system can be Windows CE or Windows XP Embedded.
TwinCAT automation software from Beckhoff transforms
a CX5000 system into powerful PLC and Motion Control
system that can be used with or without visualization.

www.beckhoff.com/CX5000
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PC Control for woodworking machines

From dynamic Drive Technology to
complete solutions for the wood industry
Over two decades of experience, Beckhoff has established profound know-how in the woodworking industry. Every step in the
woodworking process can be regulated via the open PC-based control platform from Beckhoff. Functions such as “flying saw,” “cam
plate” and CNC as well as industry-specific solutions such as “linear path control” and “drill optimization” are either integrated into TwinCAT control software or are available as additional software modules. In the run up to the Ligna Hanover 2009, the global
trade fair for the woodworking industry, PC Control spoke to Stefan Sieber, Sales Associate at Beckhoff headquarters in Verl and
Industry Manager for woodworking machines, about market opportunities, XFC and new products.

Mr. Sieber, Beckhoff established a foothold
in the woodworking industry as far back as
1985. What was the reason for that?
From a historical point of view, the woodworking industry was the second industry – following mechanical engineering for window profile machining – in
which Beckhoff was able to successfully make a
breakthrough with PC Control. Naturally, this has
something to do with the fact that the woodworking
and furniture industries are very strong in the region
of eastern Westphalia, where the head office of
Beckhoff is located.
For which woodworking processes are
Beckhoff products used?
Our primary target group is the mechanical engineering companies that manufacture plants for the woodworking and furniture industries. A large number of
them are located in the traditional mechanical engineering countries such as Germany and Italy, as well
as in the surrounding European countries of Austria,
Switzerland, Northern Spain, France and Scandinavia.
Our control technology has a very strong presence in
the areas that are connected to the manufacturing of
chipboard. These areas include wherever boards are
transformed into furniture and even one production
step before that, e.g. in coating and surface treatments, such as laminating, veneering, printing and
painting as well as various sanding and drying
processes. However, our customers are usually concerned with the manufacturing of machines and
plants for furniture production.
What challenges do woodworking machines
in particular pose to the Beckhoff product
range in comparison with other types of
mechanical engineering?

Manufacturers of metalworking machines often rely on
“all-in-one offers,” including the controller, software,
I/O terminals, drive technology, etc. It‘s somewhat different in the case of woodworking machines. Here we
are dealing with a heterogeneous customer base dominated by mid-sized companies. Not only the companies, but also the machine controllers are often highly
unique and customized. The consequence of this is that
sometimes only a single component from the Beckhoff
product range is integrated into such solution concepts. Fortunately, our PC-based control technology is
distinguished by the fact that, as a rule, interfaces to
open systems or proprietary systems can be established without any problem. In this way, individual

parts can be replaced step by step until a complete solution is delivered in, say the second or third step. This
is one of the big advantages of our PC-based automation, which offers universal openness: we always find
ways to connect existing control systems to ours by
providing the appropriate interfaces. This flexibility and
the integration potential of our control platform are,
along with extraordinary performance, among the
main reasons why Beckhoff is so strong in the woodworking industry.
Were industry-specific developments
necessary?
Our control solution essentially comprises the Industri-
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Stefan Sieber, Sales Associate

Ligna 2009 – the world trade fair
for the woodworking industry

at Beckhoff headquarters in
Germany and industry expert for

Beckhoff will present its PC- and EtherCAT-

woodworking machines

based control technology for woodworking
machines at Ligna 2009:
|

Ligna Hanover Fair 2009, Germany

|

18 – 22 May 2009

|

Opening hours:
Monday to Friday: 9 am to 6 pm

|

Beckhoff booth: Hall 19, Booth D20

www.beckhoff.com/ligna
www.ligna.de

a suitable solution together with the customer. In the
case of large mechanical engineering firms, the project typically only requires intensive attention during
the startup phase; in the case of smaller companies,
we often take care of the complete automation of the
machine, including commissioning and support. The
trend is clearly towards complete solutions as plants
become more complex.
What does such a complete solution
encompass?
In real terms, it means that we determine the needs
and the design of the components, draw up the plans
for the project, take care of the installation and wiring
of the components, carry out the programming and
commissioning, and finally hand over the finished,
functional machine. However, that doesn’t mean that
we have to permanently take care of such project
tasks for the customers, because they usually become
familiar with our control world within a short period
of time. In addition, a good control technology should
avoid any kind of dependency in any case, in our opinion.
al PC, the automation software, the drive equipment,
the Bus Terminal I/O and EtherCAT. In this respect,
there is no difference between the industries, since the
PC-based automation platform sets itself apart precisely by the fact that it can be used universally. However, we have developed many application-specific solutions for the woodworking industry in the form of
software modules for all possible work steps; for example, linear path control and drill optimization or
special interfaces for a series of machine types.
Are special technological contents developed for the industry?
We have two kinds of customers. One of them orders

– in a goal-orientated manner – precisely what is
needed, for example a PC, I/O terminals, drive technology or some combination of those items. However,
the number of customers who have their own profound and broad control know-how and view us exclusively as pure component suppliers is tending to
decrease. The reason for this is that the machines are
becoming increasingly complex and demands on personnel are growing in terms of technology and time.
We acquire the majority of our customers through our
well-founded industry experience and our competence
as a solution provider. In this case, the machine manufacturer often provides us with the performance data that needs to be complied with. We then work out

How important is real-time automation to the
woodworking industry?

That is a very important point. One just has to see that
woodworking machines can be extraordinarily complex. Even a final trimming saw, which initially looks
simple from the outside, is not just comprised of a rotating saw blade, but usually encompasses a considerable number of servo and positioning drives. Very
powerful and very fast PC systems are required to
cope with such requirements. A real-time environment
on the PC is required as soon as several axes in a machine have to be controlled in a coordinated way; the
machine requires a proper operator interface (which is
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makes it clear that widely differing demands are
placed on the drives and the detection of their positions.

actually always the case) and should remain a costeffective part of the machine.
– That is one of the specialties of Beckhoff.
Many machines are in use in furniture factories, some of them with very large footprints. That requires both horizontal and vertical integration of the control system. How
does Beckhoff cope with such requirements?
Integration is a very important aspect, because single
unit production with a lot size of one is becoming the
order of the day more and more in furniture production. The prerequisite for this is communication capability, which is a further advantage of the PC-based solution from Beckhoff. Just imagine: in the case of a lot
size of one, the parts to be machined are involved individually in the manufacturing flow at transport and
manufacturing speeds of anything up to 100 m/min,
depending on the respective part of the plant. Every
part that enters a processing machine may require a
different kind of machining. This means that the machine must retool for the next part immediately after
a machining step. The units of the machine must be
adapted to the next machining process fully automatically, cycle for cycle, through several chained machines. If, as is usual in traditional production plants,
the position data were to be communicated back and
forth between higher-level computers and the machine controller and between that and the local axis
positioning controllers, the flow of production would
come to a standstill just as a result of the communication times. A lot size of one would then not be economically justifiable. Such requirements can only be
coped with if all sub-tasks – and these also include
communication with other machines, master computers and the job database – are performed by one powerful controller.

What characteristics must the “PC for all
tasks” have?
Beckhoff always uses the latest processor technology,
e.g. the Core™ Duo and the Core™ Quad architecture
so PC performance increases constantly. For users, this
means that they do not need a completely new automation concept in order to serve the next evolutionary phase of mechanical engineering, but rather
that PC-based automation offers adequate possibilities for development.
But that doesn’t mean that Beckhoff only
serves the high-end market, does it?
No, definitely not. Most machine manufacturers also
have simpler machines in their portfolio. It makes relatively little sense to offer multi-core processors here.
For this reason, we have rounded off our controller
range in a downward direction in recent years, and
this will also be continued and expanded. Naturally
the engineering platform will remain the same.
How is the subject of axis drive and positioning accuracy assessed in the woodworking
industry?
One has to differentiate here, depending on the type
of machine and the degree of automation. There are
stationary machines in which the workpiece is fixed
and the CNC and drilling work is then started. High accuracy on the order of 1/100 mm is required here. On
the other hand, there are continuous production machines in which the workpiece is machined and, depending on the process, mechanically gauged during
the movement phase. The accuracy requirements are
not usually so high here, because the precision is more
likely to be determined by other machine parameters
such as mechanical parameters. The crowning glory of
the whole thing is continuous CNC machining. – This

What type of drive is predominant in
woodworking machines?
Certainly, the emphasis lies on servo drive technology
(rotary or linear) in CNC machines alone due to the demands for dynamics and accuracy. However, simple
positioning drives play an increasingly important part
as the degree of automation increases. We find here
the entire range of drives that automation technology
has to offer: from stepper motors, DC motors and multipole synchronous motors to the good old switched
directional drives (fast/creep axes). There is naturally a
whole series of different encoder systems to match, if
they are required. The message to our customers, however, is that they don't need to worry about the drive
system. Our TwinCAT automation software supports
everything that is standard on the market.
What technological functions are used by the
woodworking industry?
The technological functions that are used most often are
the “cam disc” and “flying saw,” which are integrated
in TwinCAT. Besides those, NC functionality in the NC I
or CNC versions is important. However, Beckhoff has also developed several function modules especially for the
woodworking industry, e.g. differential gears. In days
gone by, each of these tasks would have required its
own hardware. Beckhoff implements these functions
just by executing ready-made software modules on
a fast PC controller. The distribution of the data to
the drives and I/O terminals is mostly performed by
EtherCAT, the high-speed Ethernet fieldbus.
What innovations from Beckhoff await visitors to the Ligna 2009 woodworking trade
fair in Hanover?
Beckhoff will be expanding the drive technology, since
woodworking machines have an extraordinarily large
number of drives. Among other things, we will be presenting the expansion of our AX5000 series with rated motor currents of up to 170 A. The range of products in the Industrial PC and I/O series has been expanded as well. Safety technology has also increased
in importance: with the integration of TwinSAFE technology into the EtherCAT Terminal system (E-bus), the
high performance of EtherCAT with its fast communication and enhanced diagnostics, is now also available for safety technology.
www.beckhoff.com/wood
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Compact C66xx ATX Industrial PC for control cabinet installation

High flexibility and small dimensions,
built using the latest technologies

The new Beckhoff C66xx Industrial PC series offers high flexibility and small device dimensions. The control cabinet PC is
equipped with top-performance components and is available in two versions: the C6640 with compact design, and the
C6650 with up to two hard drives, built into removable frames, making the PC suitable for RAID applications.

With the development of the C66xx series control cabinet Industrial PCs,
Beckhoff again meets the demand for small dimensions, high flexibility and
user-friendly access to all internal components. The series includes two
versions with powerful Intel® Core™2 Duo or Core™2 Quad processors on a
Beckhoff ATX motherboard.
Measuring just 370 x 305 x 200 mm (14.6" x 12" x 7.9"), the C6640 is the
more compact Industrial PC in the C66xx series. All connections face upwards,
so that the connection cables can be fed directly into the cable channel.
Adding only slightly to the width and height, the C6650 is equipped with two
hard drives built into removable frames, which together with the on-board
RAID controller, form a RAID 1 system with two mirrored hard drives. This ensures high data security. The hard disks can be exchanged easily during
operation.

Three free PCI and three PCI Express x1 slots are available for plug-in cards
with a length of up to 210 mm (8.3”). Graphics and 10/100 Mbit Ethernet
adapters are already available on-board, without taking up a slot. The RAM
can be extended from 1 GB DDR3RAM up to 8 GB. The device can be equipped
with a CD/DVD ROM, multi-DVD or Blu-ray multi-DVD drive. The C66xx series
PCs are supplied with 100 to 240 V AC full range or a 24 V DC power supply
unit.
The housing design of the C66xx series ensures long-term compatibility with
new PC components. The motherboard, processor, memory and hard disk are
all upgradeable, while the same housing can be used for years to come.
www.beckhoff.com/C6640
www.beckhoff.com/C6650
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3 free PCI slots

3 free PCI Express x1 slots
1 PCI Express x16 slot free
Audio connection
12 x USB 2.0 (4 of these USB ports are led out)
On-board Ethernet adapter with 10/100BASE-T connection
VGA connection
4 serial interfaces RS232 on-board,
1 of these RS232 ports is led out
with D-sub 9 connector

PS/2 keyboard socket
and PS/2 mouse socket

1 parallel interface

100–240 V AC full
range power supply

Optional slots, e.g. for RS232,
RS422, RS485 or further USB 2.0
ports

Optional via removable frame:
CD/DVD-ROM, multi-DVD or
Blu-ray multi-DVD drive

The C6650 is equipped with 2 SATA hard disks,
31/2-inch, 250 GB, in removable frames for
RAID 1 systems.

Roland van Mark, Product and Marketing

the front. Since the introduction of on-

Management Industrial PC, Beckhoff:

board RAID controllers, a clear trend to-

“The new, compact C66xx Industrial PC se-

wards increased data security has emerged

ries is a result of Beckhoff’s focused atten-

over recent years. More than 50 percent of

tion to customer needs and preferences,”

our customers are already taking advantage

says Roland van Mark. “The C6640 is an

of this feature. The C6650 implements this

Industrial PC with the same flexibility as its

market requirement with perfectly matched

predecessors from the C61xx series, but with

housing technology. It is a device with the

even more compact design and better ac-

size of the C6140, but equipped with a hard

cess to all internal components. This is cou-

drive built into a removable frame that of-

pled with a price advantage compared with

fers optimum RAID convenience. All of this

existing solutions and a USB connection in

is offered at a very competitive price.”

PCc_1-09_GB_060409_.qxp

06.04.2009

14:18 Uhr

Seite 18

18 products

PC Control 01 | 2009

EL6851 DMX terminal for lighting and stage equipment – seamlessly integrated into EtherCAT I/O system

Fast communication for the “DMX world”
Beckhoff has integrated an additional building automation subsystem in the EtherCAT Terminal system with the EL6851
DMX terminal. As a DMX master, the terminal allows the direct connection of up to 32 DMX devices and supports the
transmission of the full DMX protocol width of 512 bytes in just one control cycle using EtherCAT.

Beckhoff has enhanced its building automation system offering with the
EL6851 DMX terminal for the EtherCAT Terminal system.

DMX is the standard protocol for controlling professional stage and effect
lighting equipment, which is used, for example, for the dynamic lighting of
showrooms and salesrooms as well as for exclusive displays of light and color in high-profile buildings, such as hotels and event centers. For static DMX
light sources color mixing and brightness values are transmitted, while moving DMX light sources receive additional spatial coordinates. The high data
transfer rate of EtherCAT permits higher update rates of light settings, resulting in more harmonious changes of light and color as perceived by the
human eye. The EL6851 can be used to control DMX devices with three axes,
such as scanners, moving heads or spotlights; the implementation of the RDM
protocol for DMX-internal diagnostics and parameterization is at the planning stage.
IEC 61131-3 compliant function blocks are available for TwinCAT automation
software from Beckhoff. An Ethernet-capable digital light controller can function as a main level, but a Beckhoff controller such as Embedded PCs or Industrial PCs can also be used.

Special features of the EL6851 DMX terminal
Compact design in a conventional 12 mm terminal block
Galvanic isolation of the RS485 interface eliminates the coupling of
remote devices via earth loops.
The required RS485 terminal resistor can be switched on in the terminal.
RDM, Remote Device Management, will be supported in the future.
RDM is an extension of the DMX protocol for central configuration and
monitoring of DMX devices:
| device addressing
| selection of different device profiles
| device parameterization
| error diagnostics
| monitoring of temperature, voltage, current and frequency

www.beckhoff.com/EL6851
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Technical details
The DMX master transmits new settings to the slaves cyclically at
250 kbaud in order to generate dynamic light changes and displays
of color. In the DMX protocol, a maximum of 32 slaves are allowed
in one strand without repeaters. The 512 byte long frame in the
DMX protocol is termed a ‘universe.’ 512 channels are available in
it, each of which represents a device setting with 8-bit resolution,
i.e. in 256 steps, e.g. for dimming, color, focus, etc. In the case of
moving light sources, additional settings such as inclination,
swiveling and speed (with 8-bit or 16-bit resolution) occupy additional channels, so that the 512 channels are only indirectly sufficient for 32 devices. Furthermore, if the universe is fully utilized, a
frame will require 22 ms for internal DMX circulation, which means
a refresh rate of 44 Hz. The higher the refresh rate, the more harmonious the light changes are to the human eye. The circulation
period can be shortened by reducing the amount of user data; the
optimum level has proven to be a utilization of 64 bytes (frequency > 300 Hz), with which 64 channels are available per universe.
The integration of several universes in a controller becomes simple

PC Control for process automation

Beckhoff at Achema,
Hall 10.2, Booth K36-N38

with the EL6851: EtherCAT can transfer large amounts of data
quickly, the EtherCAT protocol is retained down to each terminal

Beckhoff will present its PC-based control technology at

and the terminal supports various mapping sizes (64 to 512 bytes).

Achema in Frankfurt am Main, Germany, from 11 to

If several master terminals are connected, each as its own universe,

15 May 2009. The universal automation concept is in use

the time offset in transmitting from the controller to the master

worldwide in machine, building and process automa-

can be significantly reduced.

tion. Alongside system solutions for packaging technology (e.g. blister packs) or for the field of measurement
and control, detailed solutions for the control of pumps
and valves will also be on show at the Beckhoff booth.
EtherCAT can also play its technological strengths in
process automation: flexible topology possibilities, the
integration of subordinated bus systems and optional

Ethernet

redundant wiring for high system availability. In addition, EtherCAT ‘Hot Connect’ enables data acquisition
modules to be coupled and uncoupled during operaEL6851

tion.
The EtherCAT I/O system allows the integration of highprecision

measuring

terminals

in

the

standard

I/O system in addition to the connection of all common
Dimmer

Color changer

Moving head

sensors and actuators. Power over EtherCAT is also supported, i.e. the connection of sensors with the bus signal and power supply can be accomplished via a standard Ethernet cable.

Scanner

LED
color changer

Stroboscope
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PC-based control technology conquers cleantech market

EtherCAT and XFC in
photovoltaic production

PC-based control technology from Beckhoff is used in a wide range of conventional machine building sectors such as woodworking machines, packaging machines and countless more. More recently, Beckhoff has also been gaining ground in renewable energy sectors such as wind energy and photovoltaic production. For the Photovoltaic Technology Show in Munich,
Germany, PC Control magazine interviewed Andreas Schulze, Photovoltaic Business Manager at Beckhoff.

Andreas Schulze, Photovoltaic Business
Manager, Beckhoff office Berlin, Germany

With its involvement in the photovoltaic
industry, Beckhoff intends to become
well-established in a new market.
What are the reasons for this?
Beckhoff’s involvement in the photovoltaic industry is based on long-standing cooperation
with key machine and system manufacturers in
this sector. Strong demand for solar modules and
increasing cost pressures led to a wind of change
in the photovoltaic market and to even stronger
commitment from us. In order for photovoltaic
technology to make a significant contribution to

our energy supply in the long term, production
facilities, which in the past have been largely semi-automated, must be upgraded. In other
words, the whole supply chain for the solar industry should be automated. As a result, suppliers of automation solutions can expect a market
with double-digit growth rates through 2020.
Our company has experienced double-digit
growth over recent years, and we see scope for
continued growth on this scale in the photovoltaic markets. Our PC-based control technology has been used since 2001 in a wide range of

applications such as wafer inspection, diffusion,
antireflective coating and classification by the
world’s largest solar cell manufacturer and other companies from this sector.
What market opportunities do you
envision?
To enable further growth in the market, production costs have to be reduced while maintaining
consistently high quality. This is possible by introducing open and flexible control technology
in the production equipment as offered by
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Beckhoff: PC Control is a versatile automation
solution that can be used in all areas of the photovoltaic industry. With an extensive portfolio of
Industrial PCs and fieldbus components, Drive
Technology, TwinCAT automation software, the
high-speed EtherCAT communication system
and XFC (the high-speed machine control system), Beckhoff offers machine and system manufacturers a comprehensive range of solutions
for this task. Only through advanced automation
technology will the solar industry be able to reduce its production costs and expand its position
in the global energy market.
What are the advantages of Beckhoff
control technology for photovoltaic
production?
The wide range of tasks involved in photovoltaic production such as wafer processing, cell production and module production not only require
complex control solutions in the areas of handling, loading and unloading, transport, palletizing and gluing, but also require networking of
the individual manufacturing steps. PC-based
control technology is inherently open with re-
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gard to hardware and software interfaces. This
facilitates integration and networking of production modules without major cabling efforts. For
any application, the modularity and scalability of
Beckhoff control technology offers a tailor-made
control solution with regard to computing power, complexity and costs.
Beckhoff offers a wide range of hardware and software solutions for Motion
Control applications. What are the requirements in photovoltaic production?
Beckhoff offers state-of-the-art Drive Technology
and integrated automation software. This makes
it optimally equipped for Motion Control tasks
with stringent requirements in terms of dynamics and precision, which are common in the photovoltaic industry. Look at module production,
for example. During stringing, solar cells are
strung together and electrically connected. This
process requires high-precision drive systems
and measurement technology. The strings must
be positioned with a tolerance of 0.5 mm to ensure that the module matrix can be transported
to the next station for fully automated welding.

fication stations branch off from these lines in a
star configuration. In this way, it is possible to
switch off a station without interrupting operation of the other classification stations or the
complete plant section.
eXtreme Fast Control technology (XFC)
from Beckhoff enables process optimization at the machine and a high
degree of precision.
What benefits does XFC offer for photovoltaic production?
Let’s use the classification station example
again. Solar cells not only have to be transported quickly, but at the same time they must be
classified locally and in synchronicity with the
whole system. XFC technology from Beckhoff offers a control solution that optimally meets these
requirements. XFC utilizes EtherCAT for data
communication and offers control and I/O level
components that achieve cycle times of 100 µs,
while at the same time allowing central intelligence to be utilized.
www.beckhoff.com/photovoltaic

In March 2009, Beckhoff made its first
appearance at the Photovoltaic Technology Show in Munich, Germany. What
was the reason?
This trade show offers an excellent overview of
machine construction and plant engineering for
the solar industry. Beckhoff is the control equipment supplier for many of the machine and plant
manufacturers that exhibited at the Photovoltaic Technology Show. With our presence, we supported our customers and presented Beckhoff as
a partner for producers of wafers, solar cells and
modules.
The EtherCAT communication system
offers outstanding real-time characteristics at low costs.
What new control concepts does
EtherCAT enable?
The high-speed fieldbus system is characterized by real-time capability in conjunction with
TwinCAT and low engineering and acquisition
costs. In addition to cost benefits, EtherCAT offers impressive technical opportunities, such as
configuration of networks with different topologies. During classification of solar cells, for example, an EtherCAT line topology is installed in
the corresponding plant section. Up to 48 classi-

Photovoltaic Technology Show 2009
At the Photovoltaic Technology Show in
March 2009 Beckhoff presented its PCand EtherCAT-based control technology.
The comprehensive requirements in
photovoltaic

production,

including

wafer handling, cell production and
module assembly, result in a high degree of automation for handling, loading and unloading, transport, palletizing, gluing and networking of the individual manufacturing steps.
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Radio solutions from Beckhoff for industrial applications

Alternatives to wiring:
WLAN or IEEE 802.15.4

400
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5150–5725 MHz

2400–2483,5 MHz

863–870 MHz

433,05–434,79 MHz

One of the main aims of automation technology is to minimize equipment installation efforts and costs while achieving ideal system performance. Radio technology enables more cost-effective solutions for expensive installations and maintenance due to slip
rings, trailing cables or difficult terrain, particularly when moving parts are involved. Beckhoff offers industrial products for such
applications in the form of the KM6551 wireless data exchange terminal and the CU8890 USB to WLAN adapter.
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Radio technology basics
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Radio technology utilizes electromagnetic waves transmitted and received
through antennas for transferring information. The transfer takes place in different frequency ranges (Fig. 1).
Frequency usage
Different frequencies have different propagation characteristics. The following applies:
| the higher the frequency, the higher the attenuation (= poorer propagation)
| the higher the bandwidth, the more data can be transferred.
The task, therefore, is to strike a balance between good propagation characteristics and high data rate (= bandwidth).
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Figure 1: Frequency bands in the electromagnetic spectrum that can be used without a license
(Source: ZVEI)
Important ISM bands and their applications
Frequency in MHz

Application examples

Notes

433

car keys, alarm systems

primary amateur radio band

2400–2485

WLAN, Bluetooth, IEEE 802.15.4

worldwide

5.18–5.32 + 5.5–5.835

WLAN

868**

domestic weather stations, EnOcean duty cycle*

* Duty cycle = band utilization and is restricted on a time basis, e.g. transmission is permitted
during 1% of the time.
** no ISM, but approved in the EU for general utilization for short-range devices (SRD)

The frequency usage is subject to different regulations in different countries.
There are fixed bands for TV, radio, licensed radio, amateur radio, GSM etc.
Unfortunately, no dedicated frequency band has been specified for automation, although there are approved ISM (industrial, scientific and medical)
bands (see table).

Radio technologies and their characteristics
System

WLAN

Historically, different countries specified different usage permissions for different frequencies. The only global frequency band with a relatively wide
bandwidth (approx. 80 MHz) and acceptable propagation characteristics is
the 2.4 GHz band.
While the utilization of frequencies in ISM bands is generally free of charge,
it is subject to certain conditions (including max. transmission power and radiated emissions in other bands), for which the system must be certified.
These conditions are regulated through country-specific legislation and stan-

Frequency Modulation

Data rate

in MHz
2400

QAM/DSSS

802.11b
WLAN

up to

Transmis-

Energy con- Topology

sion power

sumption

100 mW

high

PtP, star

100 mW

high

PtP, star

100 mW*

high

PtP, star

PtP, star,

11 Mbit/s
2400

QAM/OFDM

802.11g

up to
54 Mbit/s

WLAN

2400 +

802.11a

5500

QAM/OFDM

up to

IEEE

2400

QAM/DSSS

250 kbit/s

10 mW SRD

low

868

ASK

125 kbit/s

10 mW SRD

very low

54 Mbit/s

802.15.4
EnOcean

mesh

* in special cases up to 1,000 mW, based on the IEEE 802.11 a+h standard

PtP, star
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WLAN for Industrial PCs

dards (in Germany the relevant authority is the Federal Network Agency
[BnetzA = Bundesnetzagentur]).
Radio technology
Different radio technologies are available for transferring data in frequency
bands, which differ in terms of modulation technique (data rates), transmission power (ranges), energy consumption etc.
Automation engineers tend to meet their requirements with existing technologies (e.g. RS232) or adaptations (EtherCAT based on Ethernet physics).
This also applies to radio technology, which usually utilizes components of
WLAN, IEEE 802.15.4, Bluetooth, GSM/GPRS/UMTS, 868, EnOcean or proprietary technologies. The systems can roughly be divided into three groups:
| developed for the office world: WLAN, Bluetooth
| developed for automation/building services: IEEE 802.15.4, EnOcean
| general: 868 MHz, 433 MHz, 2.4 GHz proprietary

With the proven WLAN standard according to IEEE 802.11 b/g, the CU8890
offers a solution that is compatible with all common WLAN access points. It
therefore enables access to existing infrastructure networks. Any Beckhoff
Industrial PC with a USB port can be used as a WLAN client.
The CU8890 industrial WLAN controller supports WLAN based on the
IEEE 802.11 b/g standard and is designed for control cabinet installation. In
conjunction with a Beckhoff Industrial PC, the module can be used as an access point and as a client.
Client drivers are available for Windows XP, XP Embedded and Windows CE,
and therefore for any Beckhoff Industrial PC and Embedded PC. They also support the Adhoc mode. With the drivers for Windows XP and XP Embedded, the
CU8890 can also be operated as an access point.
Encryption mechanisms are possible with AES 128-bit up to WPA2. The module is Cisco-CCX-compatible and supports PEAP and LEAP. The data rate is adjusted dynamically up to 54 Mbit/s (gross).
The CU8890 has a reverse SMA plug, to which various radio antennas can be
connected. The free choice of aerial enables adaptation to the respective environment. Beckhoff offers a wide range of accessories, including antennas
and cables.
Depending on ambient conditions, the free-field distance between two
CU8890 modules may be up to 300 m (984 ft). 11 channels in the 2.4 GHz
band are available for selection. The status and data transmission are displayed via LEDs, enabling fast and convenient diagnostics.

CU8890 as client

Access point (corporate network)

1
USB

2
USB

CU8890

n
USB

CU8890

CU8890

The technical components can be described based on the OSI/ISO layer model. Committees such as IEEE or ETSI usually define PHY and MAC layers, and
chip manufacturers then develop different radio chips based on these specifications. The upper protocol layers are defined by interest groups such as the
ZigBee Alliance. Mutual compatibility is often a key requirement.
CU8890 as access point
OSI layer

CU8890

KM6551

ZigBee

Application

Remote Desktop,
HTTP

PLC program

Definition of
profiles through the
ZigBee Alliance

With the CU8890 WLAN
Software

controller, any data
based on UDP/TCP/IP

USB

Presentation

can be transferred.

CU8890

Session
Laptop
Transport

TCP/UDP

Network

IP

Media access
control

IEEE 802.11

Physical
(bit transmission)

IEEE 802.11
b/g

UDP/TCP/IP = Remote
Desktop, http,

KM6551
master

ZigBee protocol
stack

IEEE 802.15.4

IEEE 802.15.4

IEEE 802.15.4
for 2.4 GHz

IEEE 802.15.4
for 2.4 GHz

Publisher/Subscriber via
Hardware

UDP/TCP, etc. (real-time
Ethernet and EtherCAT
are not possible).
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Data exchange via radio with KM6551

u

The KM6551 data exchange terminal for the Beckhoff Bus Terminal system
uses a solution based on basic, standardized technology (IEEE 802.15.4) that
offers good physical conditions with 16 independent channels and the DSSS
(Direct Sequence Spread Spectrum) frequency spreading technique for wire-

Option 2 | Data exchange up to max. 7 devices

Option 1 | Data exchange peer-to-peer

Master
send output data

send input data

Master

Slave

Slave 1 Slave 2

Operating modes for the KM6551 data

Slave 3

Slave 4

Slave 5

Slave 6

Slave 7

Option 3 | Broadcast up to x devices

exchange terminal: point-to-point,
Master

point-to-multipoint (star), broadcast

...

Slave 1 Slave 2

Slave 3

Slave 4

Slave 5

Slave x

less data communication. A proprietary, fast protocol was developed and
adapted to automation requirements. Communication is only possible among
KM6551 terminals. The ZigBee protocol is not supported.
Data is exchanged or transmitted between two independent controllers via
radio, independent of the higher-level fieldbus. The free-field distance between two KM6551 units can be up to 300 m (984 ft).
The data exchange module has a reverse SMA plug (Straight Medium
Adapter), to which different radio aerials can be connected. The free choice
of aerial enables adaptation to the respective environment. 16 channels in
the 2.4 GHz band are available. Status and data exchange are displayed via
LEDs, thereby offering fast and simple diagnostics. A library for the use of the
KM6551 module is available with TwinCAT.
The automation industry requires deterministic, fast communication. For radio systems this is topology-dependent. With the KM6551 Bus Terminal,
Beckhoff offers a cost-effective and high-performance option for establishing
PTP, star and broadcast configurations via radio. Thanks to the large number
of more than 300 available Bus Terminals and the simple configuration via
the TwinCAT System Manager, a wide range of signal types can be conveniently transferred in a 10-byte process image. Transfer of safety-relevant data via TwinSAFE Terminals is also possible.
Several configuration examples are shown below.
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Coexistence – simultaneous operation
of radio systems

KM6551: Master/slave function

10 byte
input

10 byte
output

10 byte
output

10 byte
input

Simultaneous operation of two radio systems at the same frequency and in the
same location can lead to interference. In order to prevent this, most systems have
several separate transmission channels (e.g. WLAN and IEEE 802.15.4), so that
the user can operate the systems in parallel.

up to 300 m
22 MHz

Channel 1

Channel 6

Channel 11

2412 MHz

2437 MHz

2462 MHz

CU8890
(WLAN)

2400 MHz
2

Cyclic exchange of 10 byte input and output data packages.

Channels 0

1

2

3

4
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9

10

11

12

13

14

15

KM6551
(IEEE 802.15.4)

The complete exchange takes 20 ms.
2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2465 2470 2475 2480
2400

Frequency in MHz

2483.5

KM6551: Master function with up to 7 slaves
Parallel operation of CU8890 (WLAN) and KM6551 (IEEE 802.15.4)

PROFIBUS

CANopen

10 byte 10 byte
input
output

10 byte 10 byte
output input

10 byte 10 byte
output input

10 byte 10 byte
output input

Cyclic exchange of 10-byte input and output data packages with up to seven slaves.
For each slave the complete exchange takes 20 ms. The slaves can be addressed by
the master from the PLC. The communication sequence can thus be programmed
from the PLC.

KM6551: Broadcast function

PROFIBUS

CANopen

10 Byte
Output

10 byte
input

10 byte
input

10 byte
input

With the KM6551 and CU8890 products, the channels can be set freely so that
several systems can be operated in parallel at the same time. The 11 WLAN channels overlap, which means that only channels 1, 6 and 11 can be operated in parallel. The KM6551 channels will then slot into the free frequency ranges for parallel operation.
Other radio products
The Beckhoff KL6023 EnOcean receiver has been available for some time and
works in conjunction with EnOcean products, which function without batteries or
wired electricity. The EnOcean switches and sensors etc. obtain their energy from
temperature differences, switch pressure or illuminance and are ideal for buildings, since no wiring is required. Thanks to the modularity and flexibility of the
Beckhoff system, different radio systems such as RFID readers can be integrated
with interfaces such as RS232 or Ethernet.
Approvals and accessories
The CU8890 and KM6551 products with Beckhoff accessories are approved for
the EU, Switzerland and Liechtenstein. Certifications for additional countries will
be added in the future. Beckhoff offers a wide range of accessories including antennas and cables in order to permit optimum application of the products (including installation in control cabinets).

Outlook
With the KM6551 and CU8890 products, Beckhoff offers options for flexible system configurations and cost reductions. The challenge for radio products is to not
only offer suitable radio technology and a suitable protocol, but also seamless
integration with the world of automation. This is what Beckhoff offers through
integration in the TwinCAT System Manager and flexible configuration options.

In broadcast mode, the master sends new data to all broadcast slaves every 10 ms.
Unlimited number of broadcast slaves

www.beckhoff.com/KM6551
www.beckhoff.com/CU8890
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Automation systems for the food industry

“It’s all about sausages here”
Automatic systems for cutting and handling ready-to-eat sausage products represent an important field of business for ITEC GmbH
of Beckum, Germany. The systems are available as individual modules – combined to form a complete plant – or as components of
a packaging line; automation equipment from Beckhoff ensures optimum process quality and performance.

ITEC’s core business in the field of automated systems involve machines
for cutting and halving, such as the ‘Präzi-Cut’ or the ‘SB-Cut’, and for
positioning, turning and printing for sausage products, such as the ‘Logo-Scan.’ “We sell the systems as stand-alone solutions or as complete
plants linked via conveying and handling facilities,” explains Olaf Kahl,
Sales and Project Manager for automatic and ergonomical systems.
“We can assemble the plants from proven components, as if from a kit,
to suit the customer’s individual wishes. At the same time, the components used must satisfy the food industry’s stringent requirements regarding hygiene and environmental conditions, contribute to high overall system performance and guarantee long-term availability. Those con-

Systems from ITEC cut, print, unclip,
sort or convey sausage products.

ditions are precisely what we achieve with control equipment from
Beckhoff.”
The Embedded PC – more than just a control computer
Some systems, such as the ‘Logo-Scan’, are already controlled by Beckhoff
technology. The surface of the sausage product is detected by a line-scan
camera; it then is positioned accordingly and subsequently printed with
the date of production and the sell-by date. A CX1010 Embedded PC with
Windows CE and the TwinCAT automation platform controls the ‘LogoScan.’ “The use of the Embedded PC gives us many advantages: low installation space requirements thanks to the compact design in a bus ter-
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All systems in the ‘automatic systems’ division
are controlled by Beckhoff equipment.

minal format, ease of operation thanks to the Windows interface and additional usage possibilities, such as the administration of plant documentation,” explains Ralf Wiesbrock, Product Developer for automation
equipment.
The line-scan cameras are connected via the serial system interfaces of
the CX1010. The Embedded PC and the ITEC-specific CP6909 touch panel communicate with one another via a DVI/USB system interface. The
special feature of the panel is its flush-fit mounting in the control cabinet. “Various possibilities for remote maintenance assist us in reducing
service expenditures,” adds Olaf Kahl. “To this end, we integrate the machines in superordinated systems via Ethernet TCP/IP, for example. For
smaller systems, there is the possibility to exchange the program by
e-mail or, stored on a memory stick, by surface mail. That way we can
guarantee fast, inexpensive service.”

CP6909 ITEC-specific touch panel
6.5-inch display
Touch screen
Customer-specific front laminate
Flush-fit mounting in the control cabinet
Protection class on the front side: IP 65
DVI/USB-E interface
www.beckhoff.com/CP69xx

EtherCAT – promotes high performance and
even work enjoyment!
All sensor data is acquired and evaluated quickly via EtherCAT; the
sausage product is positioned and printed. The Servo Drives support
EtherCAT and are driven directly with no loss of performance. All data
points are integrated in the EtherCAT bus system via EtherCAT Terminals.
“Working with EtherCAT simply makes work enjoyable; the system is not
only more powerful than before, it is also simple to configure,” says Ralf
Wiesbrock.
ITEC GmbH www.itec.de
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PC-based control system for
hot-glue labeling machine

High velocity and precision
powered by EtherCAT
The Chinese company E-Star Packaging Equipment
Ltd. specializes in packaging machinery for the
food and beverage markets along with shrinkwrapping machinery and fully automated carton
packaging and labeling. Thanks to PC-based control
and highly dynamic Drive Technology from Beckhoff,
the new hot-glue labeler developed by E-Star achieves a
remarkable throughput of 24,000 to 48,000 bottles per
hour.

E-Star Packaging Equipment Ltd. holds a considerable market share in China’s packaging machinery industry and is expanding this to the international level. In 2008 the company produced
and sold more than 100 different machine types.
The hot-glue labeling machine is a new development which is used mainly for labeling cylindrical-, elliptical- or rectangular-shaped PET bottles
for treated drinking water, fruit juice and other
beverages.

The CX1020 Embedded PC enables the integration
of functions such as PLC, Motion Control, HMI and temperature
control onto a single platform.

High precision – guaranteed
The containers are lined up vertically on the single-lane conveyor belt and transferred to the central carousel via a worm feeder. Here they are
fixed and clamped between a centering head and
a rotary table. The centered containers are then
rotated around their axis and forwarded to the labeling unit. The feeding roller supplies labels continuously to the cutting roller. It is driven by a servomotor which adjusts its velocity to the length
of the label and simultaneously checks the correct position of the cutting point. The label is cut
to length on a special roller. It is then picked up
by the transfer roller and taken to the gluing
roller which applies glue to either end of the label. The label is transferred to the rotating container at which point the glue strips and a special
smoothing device guarantee precise application.
Perfect interaction of all control
components
The main requirement of the controller is to detect the label length extremely quickly in realtime and adjust the loading speed accordingly to
ensure the correct position of the cutting point.
The position of the print marking can be recorded precisely via TwinCAT NC. The positional data

The E-Star hot-glue labeling machine can label
between 24,000 and 48,000 bottles per hour.

is forwarded via EtherCAT to the CX1020 Embedded PC, which calculates the label length and
adjusts the cam curve correspondingly. The loading velocity of the servomotor is adjusted in order to implement the loading process precisely.
The controller ensures ultimate loading accuracy
with < 0.01 mm deviation to avoid the occurrence of a cumulative loading error.
Prepared for the Future
The CX1020 enables the integration of functions
such as PLC, Motion, HMI, and temperature control onto one powerful platform and guarantees
the reliability and stability of the system. The automatic label-length detection function offers the
customer huge benefits as different label formats
can be handled without needing to make any adjustments. The Ethernet interface and Windows
operating system also permit easy remote maintenance. EtherCAT and an AM3000 servomotor
provide adequate scope to increase the current
machine output rate even further. All this machine performance is available at an impressive
price/performance ratio.
E-Star Packaging www.estarchina.com
Beckhoff China www.beckhoff.cn
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Factory workers select the desired
supplies simply and conveniently
via a Beckhoff touch panel.

29 worldwide | germany
Controlled tool dispensing around the clock

Convenient withdrawals
and returns of supplies via
Beckhoff touch panels

Tool dispensing systems made by SystemTechnik für Betriebsmittel GmbH (STB) in Germany make tools available 24 hours a day,
7 days a week to cost-effectively suit user needs. STB’s self-developed FEBA administration software controls tool withdrawals and returns as well as automatic material planning and refilling of used operating resources. Automation technology from
Beckhoff guarantees ease of operation and system flexibility.

STB introduced the first automatic tool dispensing system for a large automotive manufacturer in 2003; since then, more than 200 systems are
now in use at over 50 companies. “The demand is growing,” says Executive Manager Bernhard Hentschel, adding: “Our idea is not to reinvent
warehouse technology; instead we take established solutions, integrate
them and manage them via our FEBA administration software.” STB offers spiral cabinets including a lift, paternoster-style elevators, lift systems, a wide variety of drawer cabinets and complete operating resource
logistic centers. All STB systems can be freely combined, so that tool logistics can be expanded gradually. It is for precisely this reason that STB
relies on Beckhoff technology for control. “Beckhoff products are not only robust and reliable, they can also be combined flexibly and configured
individually,” says Bernhard Hentschel.
If need be, the factory worker goes to the dispensing system, gains authorization by entering a number code or by having a chip card read. The
worker then selects the desired supplies via a Beckhoff touch panel. “To
us, it is important for the touch panels to have connections at the rear
and to have a shallow installation depth,” explains Bernhard Hentschel.
“The connectors that we use, such as DVI/USB, are very compact and flat
and are located at the rear so we can make do with an installation space
of only 21 mm.” The panels are used in tandem with the TwinCAT control
platform; data exchange with the FEBA administration system takes place
via Ethernet using the ADS protocol.
STB has recently begun using I/O technology from Beckhoff instead of PC
cards for the connection of all data points. Depending on the application,

The BC9000 Bus Terminal Controller is the nerve center of the Bus Terminal
stations. Maneuvers such as ‘drive drawer x to position y’ are controlled from
here.

STB assembles the optimum configuration in terms of function and cost
from the large selection of Beckhoff Bus Terminals. The BC9000 Bus Terminal Controllers handle procedures such as the automatic opening of
drawers or compartments, the activation of paternoster elevators or the
monitoring of light barriers as well as checking results and transmitting
them to the FEBA administration software.

SystemTechnik für Betriebsmittel GmbH www.stb-feba-system.de
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Komax AG: Fully automated thin-film contacting system with PC Control

Precise processing of
photovoltaic modules

The Komax Group is one of the world’s leading suppliers of wire processing machines and automatic assembly machines. Komax has successfully positioned itself as a leader in the photovoltaic
market with innovative automation solutions for precise manufacturing of solar modules. Through
the use of PC-based automation platforms from Beckhoff, Komax proves that individualized customer solutions and standardization do not have to be contradictory.

Dispensing unit in the contacting system: the highly precise application of the conductive

The Beckhoff Control Panel has a touch

adhesive is visually monitored. Dispensing is accomplished by a stepping motor controlled

screen and is connected to the IPC via

directly via a Beckhoff stepper motor terminal.

CP-Link.
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Peter Beerle, Software Group Manager
at Komax AG: “We are endeavoring to
have the software PLC and the visualization running on one CPU as far as
possible. However, if we have to use
up to 30 servo drives in one plant, we
rely on IPCs with Core Duo processor
technology.”

Komax AG has competence centers in Rotkreuz, Switzerland, and York,
PA, USA, to manufacture specific contacting processes for the rapidly expanding solar industry. “We’ve been active for over 10 years in the field
of silicon-based crystalline solar technology,” says Sonja Hübscher, Product Manager for PV thin-film contacting systems at Komax AG. “Our competence is assembly automation: thin-film in Rotkreuz and crystalline
photovoltaic in York.”
Although the photovoltaic industry now generates turnover on the order
of billions, it is not comparable with other large industrial markets. , “Currently, Komax AG still designs plant concepts for the thin-film sector in
Rotkreuz that, for the most part, are created in close cooperation with
customers,” says Sonja Hübscher. “Increasingly, the goal is to offer standardized and thus less expensive solutions.”

Remote maintenance with
dependable diagnostics
With its photovoltaic plants, Komax serves not only the European markets, especially Germany, but also America, Asia and other regions, which
gives rise to special requirements regarding service and local presence.
“Our customers expect the complete, working machine from us,” explains
Peter Beerle, Software Group Leader at Komax AG. “Therefore, we must
design our systems to run 24 hours a day without malfunctioning.” Naturally, remote maintenance is utilized for simple, highly efficient service
work.
Like automated assembly machines in system construction, the thin-film
photovoltaic systems are completely assembled and tested at the factory in Rotkreuz. Using a powerful HMI, all movements and positioning
commands can be checked and controlled outside the normal production
sequence. The user is informed of malfunctions and their causes by status messages and clear error messages, so that problems can be located
and rectified quickly and easily.

PC-based control platform redefines
the standard
Komax relies on automation platforms from Beckhoff for some assembly
systems and for all of its contacting systems. These usually include Bus
Terminals and EtherCAT Terminals, a central C6140 Industrial PC and
one or more Control Panels with touch screens, which are connected via
CP-Link.
Komax relies on EtherCAT for system communication. The drive controllers with CAN interface are currently integrated in the EtherCAT Terminal system via a CANopen terminal. On the software side, TwinCAT PLC
and TwinCAT NC PTP are used. Komax intends to develop this standard
concept further: “We are planning to couple the drive equipment and all
peripheral units to the central IPC via EtherCAT in the future,” reports Peter Beerle.
In addition to the electric motor-driven actuators for positioning the
transport systems, the contacting systems are also equipped with pneumatic actuators driven by valve terminals. On top of that, the dispenser
unit for the application of the contact adhesive, the contact ribbon reels,
the pressing roller and other units – depending on the version of the contacting system – need to be moved. “We are also making efforts to standardize the peripherals as far as possible,” explains Peter Beerle. “Nevertheless, due to tailoring the plant to suit the customer’s specifications, we
have to allow for a great deal of variation and adaptation, which necessitates the use of a scalable automation platform.”

A new safety solution with TwinSAFE
Previously, each independent part of the plant had its own safety circuit,
consisting of separate hardware components. Gerhard Meier, Managing
Director of Beckhoff Switzerland, is convinced that the logical integration
of TwinSAFE and TwinCAT will also give Komax considerable advantages:

PCc_1-09_GB_060409.qxp

07.04.2009

12:48 Uhr

Seite 32

32 worldwide | switzerland

PC Control 01 | 2009

Komax Group
The Komax Group has production facilities in Switzerland, Portugal, France, the United States, Malaysia and
China. In addition, the company has a global sales and
service network. Their main sales markets include the
automotive industry, medical technology and the photovoltaic industry. The group generated turnover of approx. 230 million euros in 2007. Komax employs around
1100 people worldwide.
Komax AG produces fully automated systems for safe
and precise solar technology. In the thin-film contacting
system presented here, the substrate is first fed to the
machine and positioned; in the first cell, a dispensing
head applies the conductive adhesive to the substrate.
This process is visually monitored. After application of
the adhesive (dispensing), the substrate is transferred to
the second cell and repositioned. The contact ribbon is
subsequently stretched out over the entire length of the
substrate and set down precisely on the adhesive track.
A special unreeling system ensures exact positioning. Fi-

Sonja Hübscher, Product Manager

Gerhard Meier, Managing Director of

Photovoltaic Thin Film, Komax AG:

Beckhoff Switzerland: “The logical

“The main demands on our production

integration of TwinSAFE and TwinCAT

plants are reliability and productivity,

gives Komax considerable advantages.

on top of which they must be able to

In this case, not just the price of the

harmonize with other machines in the

hardware should be considered, but

material flow and allow themselves to

also the engineering costs.”

be connected. And, last but not least,
the plant must be easy to operate and
maintain, if service is required.”

nally, a black cover tape is rolled out over the contact ribbon. At the same time, it is ensured that no air is trapped
under the cover tape.

“In this case, one should not just consider the price of the hardware, but
also the engineering costs.”
As Sonja Hübscher states, the Komax systems in the PV sector are designed as independent systems which, in combination with other parts of
the plant, are connected to superordinated master computers. The exchange of production-relevant data from the manufacturing process is essentially the center of attention there. This means that the associated
process and quality data can be assigned to each finished product. This
data is normally made available to the customer or the superordinated
system by means of a TwinCAT OPC server.

Flexible control concept leaves nothing
to be desired by customers
Komax’s fundamental decision in favor of the Beckhoff automation platform arose from the desire to change the previous large variety of hardware products to a more streamlined and flexible platform. This should
be able to simultaneously cover all customer options and be technologically innovative. On this point, Peter Beerle says: “Besides the software
PLC, we can also run other applications on the IPC without having to use
a second PC. Furthermore, we want to use a uniform operating concept
that covers our requirements for interaction and diagnostic capabilities.
In addition to that, we need to access a variety of components that can

all be integrated into the complete system via a fast fieldbus. Above all
else, this concerns the synchronization of the drives. That wasn’t possible
using our previous concept, but these expectations can be met without
difficulty using the Beckhoff platform.”

A flexible future
“The flexibility of the PC-based automation platform from Beckhoff gives
Komax the necessary scope to handle a large variety of applications in
the future,” says Sonja Hübscher. “Flexible software and suitable interfaces are provided for any scenario by the Beckhoff concept,” says
Gerhard Meier.
Naturally, the scalability of the Beckhoff platform is an important aspect
for Komax AG. Peter Beerle explains: “We endeavor to have the software
PLC and the visualization running on one CPU as far as possible. If we
have to use up to 30 servo drives in one plant, the drive controllers and
the visualization require a great deal of computing power. PC-based control technology with constantly increasing processor power offers the ideal platform for this. We currently use Beckhoff Industrial PCs with Intel®
Core™ Duo processors for ‘power-hungry’ applications.”
Komax AG
www.komax.ch
Beckhoff Switzerland www.beckhoff.ch
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TwinCAT: Jerk-free loading and unloading thanks to electronic cam plates

Improved handling and
synchronization
Roboworker’s unloading robots can handle blanks made of metal or ceramic powder, the preliminary products for indexable inserts, gear wheels or sealing discs. The high-performance RAG2 unloading system removes the blanks smoothly and reliably from
the press. This system is controlled by a Beckhoff Industrial PC with TwinCAT automation software.

Roboworker Automation GmbH, based in Weingarten, Germany, designs
and manufactures systems for loading and unloading presses and machine tools. Roboworker custom machines have been fitted with Beckhoff
control technology for more than seven years. Today however, PC-based
control from Beckhoff controls all Roboworker production machinery including the high performance RAG2 unloading system.

Ultra-fast control plus short cycle times
At the heart of this machine is a 3-axis robot with a transfer gripper. The
gripper carefully extracts the blanks from the press, subjects them to
quality control and places them onto a tray. The RAG2 unloading system
handles molded parts from molding, forming and stamping presses.
Gripping, transfer and placement of the molded parts made of metal or

The high-performance RAG2 unloading system removes the blanks

The heart of the RAG2 unloading device is a 3-axis robot with transfer

smoothly and reliably from the press. It is controlled by a Beckhoff

gripper mechanism. It carefully extracts blanks from the press, subjects

Industrial PC with TwinCAT automation software.

them to quality control (weighing and measurement) and places them
on a tray.
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ceramic powder, which form the fabricated materials for indexable
inserts, valve seat rings, gaskets or gear wheels, is a huge challenge
because the blanks are still very soft and breakable. “Too much gripper
force or rough placement due to jerky movements can damage the blanks
and make them unusable,” explains Norbert Mehrle, control technology
manager at Roboworker. “Consequently we require a control system with
which we can grip the blanks gently and move them without jerking –
even at the highest velocities. Beckhoff offers exactly what we need for
this: extremely fast control systems with short cycle times and plenty of
extra functions such as Motion Control and Electronic Camming in one
system.”
Achieving ideal integration
The heart of the unloading system controller is a C6140 Industrial PC with
Windows XP Pro operating system and TwinCAT PLC/NC I automation
software. The unloading system is operated by a handheld device. Its Windows-based graphical display runs on the Industrial PC along with the
control system. The control system and the graphical display communicate via TwinCAT ADS. An optional Internet connection via the Industrial
PC’s Ethernet interface enables remote maintenance of the system.
Roboworker uses Beckhoff Bus Terminals to integrate all data points from
the unloading system into the controller. “We assemble the ideal combination from the huge range of Bus Terminals available to suit the design
of the unloading system”, explains Norbert Mehrle. “For example, identical terminals detect the dimensions of the blank while serial interfaces
detect the data from the weighing cells. We control the less dynamic axes of the transfer gripper and the tray handling simply and cost-effectively
with stepper motor terminals. Thanks to the openness of Beckhoff technology, we can provide specific fieldbuses for all the devices thereby fully exploiting the performance potential of each. For instance, we use Bus
Couplers to connect the highly dynamic, CANopen-driven robot drives to
the controller.”

PC Control 01 | 2009

Performance and flexibility prevail
The shape, size and material type of the blanks as well as the required
quality and production quantities determine the transfer gripper type, tray
handling process, machining process and additional functions such as deburring, quality control and punch cleaning. “We handle up to 30 parts
per minute on some unloading systems,” comments Sabine Sterk, who is
responsible for marketing at Roboworker, and adds: “We achieve such
high clock rates by the parallel alignment of process steps. While one part
is being weighed, the transfer gripper is transferring another part from a
second weighing scale to the tray.” Roboworker implements this complex
process in real-time with TwinCAT PLC and Motion Control. ”It is absolutely genius – real-time capability with no special hardware,” enthuses Norbert Mehrle. Roboworker configures the application software
specifically to each application and sets the machine parameters accordingly. Roboworker uses TwinCAT as a development and run-time environment and it also uses TwinCAT ScopeView for diagnosis and optimization
of the system.

The KL2531 and KL2541 stepper motor terminals are a cost-effective alternative to traditional drives.

Transfer gripper with co-travelling punch cleaner
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Optimize motion sequences
The transfer gripper transfers the pressure- and impact-sensitive blanks
smoothly and gently from one processing station to the next, placing
them finally onto a tray. Roboworker implements this complicated
process with the TwinCAT software camming function. “We are currently
using the camming function to optimize only velocity, acceleration and
transfer gripper handling. We define the trajectory as a fifth order polynomial and use this to connect the slave axis to the master axis. In the
future, we’ll use cam plates for time optimizing as well by coupling the
X-, Y- and Z-axes to a virtual time curve. This way, we intend to achieve
continuous operation with no waiting times. This will increase the
stroking rate and reduce energy consumption,” notes Norbert Mehrle.
Optimum synchronization of press and unloading systems
To achieve an uninterrupted process, the presses and unloading system
must work in synchronicity. The complexity of this synchronization
process depends on the application. For simple press machines the machine status is communicated via digital interfaces. For more complex

functions, the press and the unloading system communicate via CANopen
or PROFIBUS. In this case, the press and handling device are coordinated
when a part is ready for unloading and must be unloaded and when the
transfer gripper is not permitted in the press zone. The press also receives
the data recorded with the unloading system including weight and dimensions of the blank and then determines the fill rate and press force
for the next pressing step.
“We have completely redesigned our application software for the unloading system. The ease of use of TwinCAT has simplified the design. At
the same time, the benefits have increased: we have achieved significant
improvements in the handling and synchronization of the presses and the
unloading system,” says Norbert Mehrle and in summary: “Roboworker has profited predominantly from the openness and simplicity of the
Beckhoff technology and the excellent price/performance ratio.”

Roboworker Automation GmbH www.roboworker.com

Sabine Sterk
(marketing) and
Norbert Mehrle (control
technology manager)

Loading, unloading, palletizing
and inspecting are the core competences of the Roboworker robotic systems. They offer fast, reliable and accurate loading and
unloading of grinding machines,
presses, stamping machines and
injection

molding

machines.

Once removed, the parts are immediately placed onto trays for
further processing or are packed
for dispatch. Measurement and
checking systems ensure uninterrupted process steps and high
quality parts. Roboworker uses
“Advanced Robot Technology”
with Beckhoff control technology for all systems. Beckhoff Industrial PCs with Windows operating system as well as TwinCAT

Maximum clock rates can be achieved by

The heart of the unloading system controller is a C6140 Industrial PC

NC I/NC PTP control platform and

parallel alignment of process steps. While

with Windows XP Pro operating system and TwinCAT PLC/NC I automa-

camming function control the

one part is being weighed, the transfer

tion software.

entire system in real-time.

gripper is transferring another part from
a second weighing scale on a tray.
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Velteko s.r.o., based in Vlašim, Czech Republic, is a manufacturer of packaging machines and specializes in high-end packaging
technologies. When the time came for a fundamental revision of the machine design and control concept for the company’s hose
packaging machines, Velteko decided to implement a PC- and EtherCAT-based automation solution from Beckhoff

PC-based control optimizes packaging system

Improved performance,
lower running costs

The packaging industry is faced with increasingly complex applications
that require ever faster and more efficient automated systems: in addition to higher throughput and storage capacity, a wide range of communication interfaces and auto-diagnostic functions are called for. Over recent years, Velteko worked on simplifying its machine concept and standardizing individual production elements as well as the modularity of its
packaging lines. Their customers can choose the best machine and most
suitable accessories such as dosing systems and scales, etc. for each application. A prerequisite for meeting these requirements was the switch

from a hardware PLC to PC Control, which not only offers higher packaging throughput but is also more cost-effective.
Optimized production processes
The latest generation of vertical packaging machines from Velteko is designed for high performance in continuous operation – specifically, for
packaging viscous, liquid or solid products in bags with a volume of up
to 5 liters and a maximum machine capacity of 180 bags per minute. The
system is controlled via a Beckhoff CP6201 Panel PC paired with TwinCAT
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automation software. AX5000 Servo Drives are integrated via EtherCAT,
so that the line with a default cycle of 2 ms has adequate output reserves.
Frequency converters and solenoid valves are controlled via CANopen.
The Industrial PC is also used for setting the parameters for the servo controllers and frequency converters.
The PC-based control system simplifies machine wiring, resulting in cost
reductions and increased system reliability. All of this benefits the enduser, because due to the convenient handling offered by EtherCAT, a service technician is no longer required should the need arise to replace a servo controller or frequency converter. EtherCAT offers excellent data communication within the machine and easy integration in existing corporate
networks through open interfaces. The open structure of the PC-based
control solution permits convenient networking with other machine modules to form a dynamic packaging line.

CANopen
RS232/484
Ethernet
Schematic diagram of the process architecture for the vertical Velteko
packaging machines, equipped with a CP6201 Panel PC from Beckhoff with

Intuitive operation
The 12-inch touch screen panel used as the HMI interface enables convenient and clear system control and operation. The interface is programmed in Visual C# and operated via a labeled keyboard or intuitive
symbols, so that even untrained staff can set the production parameters
for bag length, bag sealing time and machine output via three buttons.
The touch screen is also used to control auxiliary equipment such as
dosers, automatic product filling into the hopper, dating unit, etc. A password-protected operator hierarchy enables authorized access for qualified staff or service technicians with special permissions.
Comprehensive data management
The CP6201 Panel PC also opens up new opportunities in terms of statistics and data exchange as well as system auto-monitoring. All machine
events (e.g. “key pressed”, “machine has used up packaging material,”
etc.) and all operator errors, including time information, are stored in the
PC memory. Individual machine settings can be stored in up to 500 predefined program sequences, with optional data backup. In addition, the
system records comprehensive statistical data (e.g. number of filled and
empty bags since the machine was commissioned or for a specified period; operator identification via password; the machine start and stop
times; temperature in the distributor). All data from first commissioning
over the complete lifetime of the machine are stored on a 1 GB Compact
Flash card that cannot be overwritten or erased.
If required, the customer can download the data via a USB or Ethernet
port. Of course, the packaging machine can be linked to any standard
computer network.
Remote operation and maintenance
A key consideration for Velteko was remote maintenance and operation,
which is considerably simplified by the Ethernet interface and the Windows operating system. All settings for the automation software, the visualization as well as control and diagnostics can be implemented remotely via any common data transmission medium (Internet, e-mail, modem, etc.). The operator only requires basic knowledge of notebook computer operation and file copying; not even special software or connection
cables are required. Any commercial USB flash disk is adequate for the
data exchange.
Velteko s.r.o.
Dyger s.r.o

www.velteko.com
www.dyger.cz

Intel® Celeron® 1 GHz processor.
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Wheelift heavy transporter: ’power lifter’ and precision instrument in one unit

PC-based control handles the heaviest loads
Global manufacturers in the energy, chemical, construction and aerospace fields have to manage and efficiently move
continually larger and heavier products to remain competitive. This requires high-performance transport vehicles. Wheelift
heavy transporters from Doerfer Companies (TDS Automation) based in Waverly, Iowa, USA, are able to handle payloads of
more than 500 tons with maximum precision and are ideal for such applications.

Wheelift heavy capacity transporters
cover the 50 to 500+ ton payload range.

Wheelift is a dynamic technology and is a trademarked name used to describe
the heavy capacity, wheeled transporters that tackle the Herculean 50 to 500+
ton payload range. Major Wheelift applications meet the heaviest lifting requirements for manufacturers of very heavy products such as transformers, turbine
generators, mining machinery, nuclear processes and shipbuilding.
A weighty challenge
“To stay competitive, Doerfer must provide absolute reliability at all times. Any
operational failure is very difficult to recover from due to the extreme loads
involved. In addition, manufacturers are making larger modular components that
join during final assembly. These demanding applications need a tight, reliable
process for safely moving heavy, high value products,” says Roy Linden, Wheelift
Account Manager.
Industrial applications for Wheelift heavy transporters are quite varied, and the
transporters truly outshine the alternatives: while Wheelift transporters’ size and
capacities are custom-designed to meet individual applications. Engineers
recently designed three 57 ton-rated transporters to operate both singularly and
in tandem. Wheelift operators simply position the flexible transporter(s) beneath
a load, raise the deck to lift it, and then transport it wherever it needs to go and
simply set it down.
The earliest designs of Wheelift transporters utilized black box PCs that were
programmed in an assembly language. “Unfortunately, only a handful of experts
across the United States could maintain and update the equipment. That became
a compelling reason to shift toward an open, PC-based platform,” Mark Lavallee,
a Doerfer Controls Design Manager said. A critical requirement of the new controls platform was its ability to handle the existing hydraulic system. The new sys-

tem required enhancements including greater reliability and increased accuracy
and resolution for the tightly integrated hydraulic and electrical servo systems.
The Wheelift team also needed an IEC 61131-3 programming environment to
handle the complex software of Wheelift’s Synchrosteer® control. “TwinCAT PLC
software from Beckhoff gave us that foundation,” Ron Howell, Electrical Engineer
at Doerfer Companies said.
“The compact nature of the Beckhoff control solution was critical for our new
Wheelift transporters,” Craig Schmeiser, Wheelift’s Program Manager said.
“We are always quite conscious of available cabinet space due to the low profile
requirements for heavy transporters. We were able to assemble a highly efficient
package with a CP62xx Panel PC with 12-inch display, AX2000 Servo Drives and
AM3000 Servomotors along with various Bus Terminals. The streamlined way the
controls fit together helped us design a system that is as compact as possible,”
Schmeiser said.
High-speed Motion Control via EtherCAT
Bus Terminals, networked with a BK1120 EtherCAT Bus Coupler, are used as
the I/O system for communication within each Wheelift transporter. “The performance of EtherCAT is impressive and the equipment is very easy to integrate
since it is based on standard Ethernet technologies,” Howell said. “EtherCAT can
expertly handle high-speed Motion Control and work in parallel with many other fieldbus networks. Depending on the Wheelift transporter, 8 to 24 servo axes
are individually controlled using a single CP62xx.” He added, “Synchronous,
coordinated motion would have been very difficult to accomplish on this scale
using traditional PLC systems. Our cycle times for critical motion functions are
1 ms or less.”

PCc_1-09_GB_060409.qxp

07.04.2009

11:50 Uhr

Seite 39

39 worldwide | usa

PC Control 01 | 2009

Wheelift-Uniload® module with Beckhoff motor

The Wheelift team decided to use the

Wheelift heavy transporters feature a

To tackle the heaviest tasks, Wheelift transporters featuring

Beckhoff CP62xx Panel PC as an ‘all-in-one’

complete Beckhoff control system equipped

the Uniload

control and display solution for all HMI,

with TwinCAT PLC software, EtherCAT and

automation and control functions

Bus Terminal I/Os, AX2000 series servo drives

®

wheel module design incorporate the following

performance features:
|

Equalized 3-point fluid suspension to minimize peak ground

and AM3000 servo motors along with the

pressure loading values

CP62xx Panel PC as a centralized controller.

|

Omni-directional steering that provides 100 % movement flexibility

|

Very low deck profile that provides increased usability and
safety throughout a manufacturing complex

|

Precision move capability (steps as small as 25 µm) to facilitate
load placement and provide sub-assembly engagements that
were previously not possible

|

Built-in lift for self-loading that eliminates additional expense
for related machinery and work assignments

Power monitoring made simple
The Wheelift heavy transporter is a self-contained system with an on-board engine powering a 480 Volt, 3-phase generator which supplies power for the entire
system. The KL3403 three-phase power measurement terminal gathers a wealth
of data for monitoring Wheelift power consumption, which helps prevent potential problems before they arise. A single KL3403 terminal allows the Wheelift team
to monitor the power without requiring any converter units. “With large, clunky
black boxes, I wouldn’t have even been able to monitor power in the Wheelift.
With a half inch-wide KL3403 I/O terminal, I can easily,” Howell said. Where possible, Wheelift also uses Beckhoff high density KM I/O modules (16-channel) for
even greater space savings in electrical cabinets.
Powerful performance with user-friendly technology
An Ethernet publisher-subscriber methodology is used for high-speed communication between Wheelift heavy transporters. For example, if three Wheelift transporters are operating in tandem (tied together, each with their own processor)
one vehicle can act as a leader with the two others as followers. The master transporter sends commands to the follower transporters and the followers respond
to relay the system status. “The real-time Ethernet capabilities allowed us to
tightly synchronize the vehicles for high-speed operation,” claimed John Pullen,
a Doerfer Sr. Staff Designer.
“The processing power of the Beckhoff Panel PC is more than up to the task of
the multi axis Wheelift systems,” Lavallee said. “Even with all the deterministic
motion, we’re still only using 27 to 30 percent of the total PC processing power.
The open nature of the system also helps add new features and functionality
without any problem. “Our increase in system performance did not come at an

increased cost,” Schmeiser said. “On the contrary, Beckhoff controls were up to
30 percent less expensive than the traditional PLC architectures. Of course, the
decision to move to Beckhoff technology was primarily performance-based and
the cost reductions were secondary to our decision, but a welcomed benefit.”
“TwinCAT software has allowed our programmers the ability to include some very
valuable and meaningful data back to the user in formats that are easily understood,” Linden added. “Also, end user feedback for the new Wheelift systems has
been very positive with supportive comments regarding the new system’s ease of
use, reliability and maintainability.”
“We plan to use a complete Beckhoff control system on all future Wheelift heavy
transporters,” Schmeiser concluded. Looking toward the future, the Wheelift engineering team is evaluating the AX5000 series EtherCAT Servo Drives for implementation in their heavy transporter systems. “With dual-axis drive variants, we
feel like this would further improve our cabinet space savings,” Lavallee said.

Wheelift heavy transporters
Doerfer Companies
Beckhoff USA

www.wheelift.com
www.doerfer.com
www.beckhoffautomation.com
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Using multi-agent systems to
increase system availability
In a project with the University of Kassel that was promoted by the German Research Association, a tool-assisted procedure is being developed to allow the design of an agent system. The goal of the research is to enable the universal
design of distributed agent systems that are adapted to the unique requirements of automation technology. The
methodology is intended to support the developer with the systematic querying of the requirements and system analysis all the way through to development and implementation. The project’s basis is a uniform descriptive form that is
based on SysML (System Modeling Language), which maps the various aspects in a universal system model. The agent
system being developed will be directly executable on controllers conforming to IEC 61131-3 without any special agent
platform. Prof. Dr.-Ing. Birgit Vogel-Heuser and Dipl.-Ing. Andreas Wannagat from the Department of Embedded Systems at the University of Kassel provide an overview of the project here.

In the future, it will become virtually impossible to cope with the
increasing demands for flexibility of automation systems using traditional procedures. This could be due to the widely diversified manufacturing
of products with small lot sizes or the increase of availability due to the
detection and compensation of errors occurring at run-time and the
increasingly parallel character of automation hardware. Or it could be due
to the distribution of control tasks in the field or the use of controllers
with several arithmetic units (multi-core CPUs).
Initial steps towards coping with the increasing complexity of modern
control programs have been taken with the entry of object-orientated
concepts into IEC 61131-3. Other approaches that facilitate the modularization and distribution of control tasks are based on IEC 61499 but have
not achieved a breakthrough to date. Both objects and components have
been used successfully for decades in application development. However,
with the trend towards multi-core systems, a paradigm shift is taking
place here that could be useful for automation solutions on account of
their often distributed structure.
Flexibilization of the control solution using agents
The concept of agents offers several conceptual advantages, with regard
to both the flexibilization of a control solution and the distribution to
several arithmetic units. Agents allow intuitive access to an automation
solution. Exactly like objects in the object orientation, they summarize
structures and functionality, but over and above that they also exhibit an
autonomous behavior.
Within the framework of an automation solution, an agent represents
components of the technical system that perform a closed automation
task (service) within the process. Unlike modules, agents exhibit an
autonomous behavior, which means that, on the basis of a specialized
model (knowledge base) of the sub-process to be controlled, they are

Agent
Measured
values

Module
diagnosis

Error
handling

Module
control

Control
values

Dyn. redundancy

Implementation
Optimization
Knowledge base
analysis
Planning
environmental
strategy
model

Status and
error messages

Interaction with
other agents

Fig. 1: Structure of an agent for automation technology

able to evaluate the current situation and derive decisions from it. These
decisions are made within the scope of the technical possibilities of the
underlying components and with regard to the agent’s optimization
goals.
On the basis of this knowledge, a large number of additional aspects can
be implemented in an agent when compared to an object, including both
the analysis of the current situation and future alternative actions. The
knowledge base, as a model of the underlying technical system or
process, can be used both for the model-based diagnosis and compensation of errors and for the optimization of the control strategy.
Distinction is essentially made between two types of agents within an automation solution: on the one hand, agents that provide the services of
their underlying automation components and, on the other, agents that
request and select these services in the sense of the process to be executed. In doing so, both agents pursue local goals. In the case of system
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s
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Dr. Josef Papenfort, TwinCAT Product
Manager at Beckhoff, explains the
background of this research project:
“In this transfer project, which is
promoted by the German Research
Association (VO 937/8-1), Beckhoff
and the University of Kassel have successfully proven that the methods
gained and the tools developed from
fundamental research at a university
can be directly utilized in industry.
A great deal of scientific research has
often been made into agent systems
in particular, but until now there has
hardly been any implementation in
industrial products. With this work,
we have succeeded in convincing sevFig. 2: Construction and flow of material of the press

eral users of the potential and benefits of agents.”

agents, these goals are high performance and availability; in the case of
process agents it is product quality. By means of the interaction of these
two types of agents, the entire system is optimized at run-time and in the
context of the current situation.
Since it is only specified at run-time which components of a technical
system (system agents) are to be used by a workpiece (process agent),
each workpiece can be based on an individual manufacturing plan. This
defines the order and the way in which the components of the technical
system are used. Conversely, in a continuous system a process agent contains a recipe with the sequence and specification of the sub-processes
to be executed. The processing stations will be parameterized and used
according to their arrangement and suitability. A change in the recipe
merely leads to new specifications for the services to be performed. The
changes in the structure of the technical system are expressed in that a
new component, or in the case of a defect, a component participates less
in this allocation mechanism.

Beckhoff is involved in a large number
of different research projects, from
application studies and technological

Increasing reliability
Assuming correspondingly redundant processing stations, the failure of
system components can be compensated by a service allocation mechanism, thus increasing reliability. However, the following example of a
hydraulic, continuous hot press for chipboards shows that the negotiation mechanism can only be used meaningfully if an error can be circumvented, i.e. if alternative services of other system agents can be used. In
contrast, the failure of a sensor or actuator within an agent evades this
mechanism, but can also be detected and compensated by the agent’s
knowledge base.
The hydraulic press that underlies the agent system has 25 press frames,
each with five or six hydraulic cylinders that press the incoming
wood/glue mixture under high pressure to form chipboards. Temperatures

developments to fundamental research. Emphasis is always placed on
the most industry-applicable research
projects. The rapid implementation of
the ideas and experience gained from
research projects in products is the primary goal. In the opinion of Beckhoff,
cooperation with universities is absolutely necessary in order to promote
innovative forces and technological
leadership.
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Fig 3: Tolerance ranges of the requirements and failure of distance sensor

of up to 240 °C (464 °F) are reached. Each frame is represented by a system agent which, in accordance with the local boundary conditions,
implements the process agent’s specifications while checking and controlling the parameters. The system agent has to recognize two error
mechanisms: on the one hand, it monitors the local parameters to ensure
that they remain within the specified tolerance ranges and, on the other,
it uses contradictory redundant information in order to recognize errors.
The agent’s local knowledge base supplies this redundant information.
This might include simple rules that check the plausibility of parameter
combinations, or a system model that uses analytical dependencies and
makes calculated values available for comparison in the sense of an
observer. If an error has been detected, the same calculated values can
be used for a compensation. An additional consideration of the quality of
the real measured values and the calculated replacement values allows
the agent to estimate the consequences for further operation. If the
tolerance of the specifications for the agents is sufficiently large, the
system can continue operation with an adapted control strategy; if not,
the system must be shut down safely.
The agent is always able to judge the current situation with regard to the
quality of the underlying information and to adapt its behavior accordingly. In addition, the determination of the measurement quality of real
sensors allows the operation of a plant to be continuously adapted to a
worsening situation and to throttle back production output in favor of
constant reliability and adequate product quality.

Performance
Losses of precision
at run-time
Technically possible
Breach of safety
requirements
Taking into account
the precision of
sensors and actuators

Safe failure

Static
design

Accounting for losses
of precision

Flexible
design
Gain in
performance
Period of operation
Gain in safety

University of Kassel, Embedded Systems www.es.eecs.uni-kassel.de

Fig. 4: Reduction of performance in favor of reliability
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ETG board of directors confirmed in office
The meeting of members of the EtherCAT Technology Group has unanimously confirmed the
board of directors in office. With Dr. Peter Heidrich (Baumüller), Erich Hutflesz (Schuler SMG)
and Martin Rostan (Beckhoff), both suppliers of EtherCAT devices and systems and their users
are represented in the board of directors, which has been elected for a further two years.

ETG board of directors (from left):
Dr. Peter Heidrich (Baumüller), Erich Hutflesz (Schuler SMG)
and Martin Rostan (Beckhoff)

The new Conformance Test Policy was also
passed unanimously. This settles the testing and certification process within the
EtherCAT Technology Group. Manufacturers of EtherCAT devices are obliged to conform to the protocol standards in order to
guarantee interoperability of the devices.
Using the Conformance Test Tool, the device manufacturers initially check conformity to the specification in their own
development laboratory. Experience with
other fieldbus standards shows that every
supplier must have such a tool, complete
with updates, in his own development department: this is the only way to ensure
that each future firmware change is
checked against the then current test as
part of the internal approval process. In
addition to the in-house test, the ETG of-

fers extended tests at the official test center. This first of these has been in operation
since autumn 2008 in Nuremberg, Germany, another one is in preparation in
Japan and more will follow. Entitlement to
a certificate of conformity issued by the
ETG is only gained after the test at the official test center has been passed. The ETG
invites end users to take the certificates into account when selecting EtherCAT products.
Last year, the EtherCAT Technology Group
gained 252 new members; there are now
over 900 from 45 countries. The association continues to gain one new member
per working day on average and growth
continues unchecked. Most members are
from Germany, followed by the USA and
Japan.

Safety over EtherCAT
wins Safety Award
The Safety over EtherCAT technology has won one of the three GIT Safety Awards 2009 in the category Safe Automation. Safety over EtherCAT
was nominated by a jury of safety experts from the TÜV, BGIA, VDMA and
ZVEI; the technology was chosen by the readers of the magazines ‘Sicherheit + Management’ and ‘MessTec & Automation’. Safety over EtherCAT
was the only victorious safety technology; all other award winners were
products. Martin Rostan, Executive Director of the ETG, received the
award during a ceremony from GIT editor Dr. Volker Oestreich, who, as a
former director of the PNO, has a great interest in bus technologies.

PCc_1-09_GB_060409_.qxp

06.04.2009

14:35 Uhr

Seite 44

44 ETG

PC Control 01 | 2009

EtherCAT Technology Group
develops new Safety Drive Profile
Because current Drive Profiles do not cover functional safety, the EtherCAT
Technology Group (ETG) is developing a new Safety Drive Profile to close this
gap. With this new drive profile, the Safety Functionality of EtherCAT drives
with CiA402 (CANopen) or SERCOS Drive Profile can be used and configured
in a manufacturer-independent way.

The IEC 61800-5-2 standard defines safety-relevant functions for drives.
With these functions, safe stopping of the drive, e.g. Safe Torque Off (STO)
or Safe Stop 2 (SS2), or safe monitoring of motion, e.g. Safe Limited Speed
(SLS), can be achieved. With these features, dangerous movements at
startup or during manual interaction with a machine can be avoided or
limited in a safe manner.
In order to configure and control these internal drive safety functions in
an open fashion, the ETG is now enhancing the Safety over EtherCAT protocol with a safety-related device profile for drives (Safety Drive Profile).
Based on the functions defined by IEC 61800-5-2, a control word is specified which enables the separate activation of these functions within the
drive. Each function is represented by a bit in the control word. If a safety function is selected and operates within its boundaries, it is reported
back to the supervision safety logic with a status word. All communication makes use of the underlying safety protocol.

The definition of a uniform control and status word allows the user to operate safety drives from different vendors in the same way with their safety controller. The variety of function blocks inside the controller is reduced
and the operation is simplified.
The configuration of the safety-relevant drive functions is also standardized within the profile. Typical implementations of the safety functions,
which are defined by the IEC standard only in a very generic way, are considered and the corresponding parameters are described. Thus, an object
dictionary is established, and the user receives a uniform implementation
and a vendor-independent understanding of the embedded functions
within the drive.
The EtherCAT Technology Group also intends to make the Safety Drive
Profile available to other interested organizations and technologies since,
by design, the profile is independent from the safety bus system being utilized.
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Fair review

SPS/IPC/DRIVES 2008
Between November 25 and 27, 2008, the
complete range of Beckhoff products of

CeBIT

The motto of Beckhoff at CeBIT 2009 in Germany
was Industrial PC solutions for IT and automa-

PC-based control technology was on display

tion. The 200 sqm Beckhoff booth featured

at SPS/IPC/DRIVES. With over 48,000 visitors

product and industry solutions for industrial IT,

the trade show in Nuremberg, Germany,

industrial communication and building automa-

was well attended. On 1000 sqm, Beckhoff

tion applications.

presented its technology forums IPC, I/O,
Motion, Automation and Solutions as well
as a variety of product news.

Anuga FoodTec
In March 2009, Beckhoff presented its automation and industry so-

For impressions and videos about

lutions for the food and drink industry for the first time at Anuga

SPS/IPC/DRIVES 2008 see:

FoodTec in Cologne, Germany. With PC Control from Beckhoff, the

www.beckhoff.com/sps

entire manufacturing process can be automated with a uniform
control platform: in the
drink industry this ranges
from plastics machines, e.g.
for manufacturing PET bottles, through to the filling
plant, and in the food industry from the production
of packaging films using extruders through to the complete packaging line.

Embedded World
Embedded automation at Embedded World: The focus at the trade
show in Nuremberg, Germany, was
on product innovations based on
Intel’s smallest Atom™ x86 CPU.
These new Industrial and Embedded PC series can be very small due
to the low processor power dissipation.
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Trade shows 2009
Norway
EuroExpo
September 09 – 10, 2009
Porsgrunn
www.euroexpo.se

Poland
Automa
May 19 – 21, 2009
Poznan
automa.mtp.pl

Protech
November 18 – 19, 2009
Wroclaw
www.targi-protech.pl

Europe

Austria

Denmark

Germany

Smart Automation
October 07 – 09, 2009
Linz

Hi-Industri
September 01 – 04, 2009
Herning

www.smart-automation.at

www.hi-industri.dk

Belgium

Finland

Maintenance
May 06 – 07, 2009
Namur
Booth 1114

Automaatio
September 23 – 25, 2009
Helsinki

Achema
May 11 – 15, 2009
Frankfurt
Hall 10.2, Booth K36-N38
www.achema.de

Ligna
May 18 – 22, 2009
Hanover
Hall 19, Booth D20
www.ligna.de/homepage_e

Motek
September 21 – 24, 2009
Stuttgart
www.motek-messe.com

FachPack
September 29 – October 01, 2009
Nuremberg
www.fachpack.de/en

Forum Maschinenbau
November 04 – 06, 2009
Bad Salzuflen
www.forum-maschinenbau.com/en

SPS/IPC/Drives
November 24 – 26, 2009
Nuremberg
www.mesago.com/SPS

www.finnexpo.fi/automaatio

www.easyfairs.com

Buildings of Belgium
May 27 – 28, 2009
Brussels
Booth 1000
www.easyfairs.com

ECL Brussels
September 23 – 24, 2009
Brussels
Hall 4, Booth 1061
www.easyfairs.com

France
Building Innovations Sud Ouest
June 09 – 10, 2009
Toulouse
Booth C2

www.easyfairs.com

PTA
September 22 – 24, 2009
Moscow
www.pta-expo.ru/moscow

Hi-Tech Building & House
October 21 – 23, 2009
Moscow
www.hitechhouse.ru

Automation
December 02 – 04, 2009
Saint-Petersburg
www.en.farexpo.ru/ais2009

PTA Ural
December 08 – 10, 2009
Ekaterinburg

www.easyfairs.com

www.pta-expo.ru/ural

Building Innovations Rhone-Alpes
October 07 – 08, 2009
Lyon
Hall 3, Booth E3

Sweden

www.easyfairs.com

Mocon Hydromech
October 14 – 15, 2009
Brussels
Hall 7, Booth 7025

Russia

Italy
Save
October 20 – 22, 2009
Verona
www.exposave.com

EuroExpo
August 26 – 27, 2009
Sundsvall
www.euroexpo.se

Scanautomatic
October 13 – 16, 2009
Stockholm
www.scanautomatic.se
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EuroExpo
November 25 – 26, 2009
Luleå

Asia

North America

China

Canada

www.euroexpo.se

Instrumentation and
Automation Expo
May 07 – 09, 2009
Hangzhou

PackEx
May 05 – 07, 2009
Toronto
Hall 3, Booth 3333

Switzerland
Go.automation technology
September 01 – 04, 2009
Basel
www.go-automation.ch

Chinaplas
May 18 – 21, 2009
Guangzhou
www.chinaplasonline.com

Spain
Hispack
May 11 – 15, 2009
Barcelona
www.hispack.com

Wind Power Asia
July 08 – 10, 2009
Beijing
www.windpowerasia.com

Propak China
July 15 – 17, 2009
Shanghai
www.propakchina.com

Industrial Automation &
Instruments Exhibition
August 20 – 23, 2009
Qingdao
www.zd-yiqi.com

China Wind Power
October 21 – 23, 2009
Beijing
www.chinawind.org.cn

Industrial Automation Show
November 03 – 07, 2009
Shanghai
www.industrial-automation-show.com

Korea
Kormarine
October 21 – 24, 2009
Busan
www.kormarine.net

www.packextoronto.com

Canadian Manufacturing
Technology Show
October 19 – 22, 2009
Toronto
Booth 4010
www.cmts.ca

USA
Windpower
May 04 – 07, 2009
Chicago
Booth 2612
www.windpowerexpo.org

AWFS Fair
July 15 – 18, 2009
Las Vegas
Booth 1753
www.awfsfair.org

Pack Expo
October 05 – 07, 2009
Las Vegas
Hall S, Booth 5357
www.packexpo.com

Isa Expo
October 06 – 08, 2009
Houston
Booth 1701
www.isa.org/expotemplate.cfm

Fabtech
November 15 – 18, 2009
Chicago
Booth 1300
www.fmafabtech.com

Del Mar Electronics Show
May 06 – 07, 2009
San Diego
Booth 706
www.vts.com/delmar

ATX East
June 09 – 11, 2009
New York
Booth 3317
www.devicelink.com/expo/atxe08

National Plastics Expo
June 22 – 26, 2009
Chicago
Booth 98044
www.npe.org

Semicon West
July 14 – 16, 2009
San Francisco
Booth 1547
www.semiconwest.org

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