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Production facilities expand at Beckhoff Verl, Germany

Balance 2010: Beckhoff Automation increases
turnover by 46 % to 346 million Euros
In the previous financial year 2010, Beckhoff Automation achieved the largest growth in the history of the company since 1987: the global turnover of
346 million Euros represents impressive growth of 46 % compared to the previous year and 24 % compared to 2008.
Review: Beckhoff at
Hannover Messe 2011
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Expansion of the office and production
capacities at the company’s headquarters
in Verl, Germany
The strong growth has made an extension of
Beckhoff production capacities necessary, with new
factory buildings and manufacturing machines. The
office and production areas at the Verl, Germany
headquarters location were expanded by 6,000 sq.
meters in 2010. With a total of five new high-speed
placement lines, it was possible for Beckhoff to
triple production capacities for electronic printed
circuit boards and motherboards. The continuous
development of the company’s facilities will resume
at the end of 2011 with the occupation of an additional 11,000 sq. meter office building and the
construction of further new production facilities.

events
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continuing growth, a further 250 employees were
hired by the end of March 2011 alone, so that the
current number of employees stands at the end of
the first quarter 2011 at 1,950 globally.

Beckhoff Automation can look back on an extraordinarily successful financial year. “We have registered
pleasingly high growth across all geographical areas and branches of industry. Our existing customers have regained their previous strength and have
been joined by new customers and new fields of
business,” says Managing Director Hans Beckhoff.
“One of the main growth areas is the Asian market,
but we also grew by 45 % even in North America
and Germany last year.” The current growth drivers
include alternative energies, which already constitute 20 % of total Beckhoff turnover. The company
is also optimistic about the current financial year
and is expecting an increase in turnover of more
than 30 %. Beckhoff currently has an export share
of 50 %. We expect this level to increase to
between 60 and 70 % of total turnover in the coming years,” explains Hans Beckhoff. The rapid development of the company in the past year also led
to a 26 % increase in the number of employees to
1,700 worldwide at the end of 2010. Due to the
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Headline 18
Beckhoff
Austria:
New Beckhoff branch office
in Salzburg
The fifth Beckhoff branch office in Austria
opened in Salzburg on 1st June 2011. The
intensification of customer proximity and
the extraordinarily strong growth of the
company offered Armin Pehlivan, Managing
Director of Beckhoff Austria, and his team
good reasons for the strengthening in Salzburg. Sebastian Engljähringer will take over
the management of the office.
“Salzburg is located in the heart of Austria,
allowing us to attend to our customers in
the regions of Salzburger Land, East Tyrol

and Carinthia even more intensively from
there. Our customers come from all sectors of mechanical engineering and plant
manufacture, for example for the production
of insulating glass or for the bending of
reinforcing steel. On the other hand, we also
serve a sizeable group of users in the field
of intelligent building automation,” explains
Armin Pehlivan.
In addition to Salzburg and the head office
in Bürs, Beckhoff Austria also has branch offices in Berndorf, Hagenberg and Innsbruck.
Beckhoff Automation GmbH
Sales Office Salzburg
Haus 1a
Europastraße 32
5400 Hallein
Austria
Phone: + 43 (0) 62 45 70096 11
salzburg@beckhoff.at
www.beckhoff.at

Sebastian Engljähringer, manager of the
Beckhoff branch office in Salzburg

John Wan, Senior Technical Sales Engineer at Beckhoff Australia,
in front of the new sales office in Sydney.

Beckhoff Australia opens new
sales office in Sydney
In order to strengthen its presence in Australia, Beckhoff opened
a new Sydney office in April 2011. The office is located in the
center of Sydney’s industrial automation market in North Ryde
and complements the subsidiary’s headquarters in Melbourne.
Sydney is the home of numerous machine manufacturers for
many diverse industrial markets, as well as being the center for
building designers and automation consultants.
Beckhoff Automation Pty Ltd.
North Ryde Sales Office
Suite 508, 32 Delhi Road
North Ryde, NSW, 2113
Australia

Phone: + 61 (2) 80 69 23 33
info@beckhoff.com.au
www.beckhoff.com.au

Continental Competence Center team
visits Beckhoff headquarters
Members of the Competence Center of Continental Reifen Deutschland GmbH meet
regularly in order to exchange manufacturing experiences and standardize on technologies. Under the direction of Gerald Heinrich, who is responsible for the Control
& Drives department, 18 technical decision makers from tire factories in China,
the U.S., South Africa, Romania, the Czech Republic, Portugal and Germany visited
the Beckhoff headquarters in Verl in May 2011 together with representatives from
Engineering Tires of Hanover. During a visit of the PC and printed circuit board production lines, the responsible persons from Continental witnessed for themselves
the highly automated level of manufacturing and the development of production
capacities. Owing to high demands, Continental has embarked on a significant
expansion of its capacities in the tire sector with substantial investments and is
relying increasingly on standards that are valid worldwide. The EtherCAT fieldbus

The Continental Competence Center team during its visit to the
Beckhoff headquarters in Verl

and the TwinSAFE safety technology from Beckhoff are playing an increasing role
and are proving themselves under the harsh environmental conditions in tire manufacturing. Worldwide, more than 2,000 tire production machines are equipped with
resilient PC-based controllers and I/O components from Beckhoff.
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EtherCAT Terminals: power measurement
optimized for high power generators

EL3413 power measurement terminal
for grid monitoring and analysis
Beckhoff is extending its range of power measurement terminals for the EtherCAT Terminal system. The voltage
inputs of the new EL3413 are optimized for the requirements that are common, in particular, for the generation
of regenerative energy. Electrically isolated current inputs permit use in all normal earthed current transformer circuits. In addition, the EL3413 makes simple network analyses possible with the help of integrated harmonic analysis
functionality.

The new EL3413 EtherCAT power measurement terminal is yet another advancement in the field of power measurement technology
from Beckhoff, in order to better meet the requirements for the generation of regenerative energy in particular.

The new EL3413 EtherCAT power measurement terminal is a further
development of the popular EL3403 power measurement terminal. With
a maximum of 690 V AC, the voltage inputs are designed for the direct
monitoring of high-power generators, as used in the wind power industry,
for example. The upstream connection of a voltage transformer for currents up to 1 A is no longer necessary and leads to a reduction in costs.
Higher currents are measured via current transformers. The electrically
isolated current inputs enable use of the terminal in all common earthed
current transformer circuits, such as 2- or 3-transformer configurations
with star or delta connections.

Simple network analysis is also possible with the EL3413. With the aid of
the integrated harmonic analysis functionality, measurements up to the
21st harmonic can be accomplished. Like all measured terminal data, the
harmonic content can be read via the process data and processed by the
higher-level controller.
Power measurement terminal EL3413 www.beckhoff.com/EL3413

estimated market release 4th quarter 2011
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PROFINET Bus Coupler
for EtherCAT Terminals

The EK9300 Bus Coupler permits the simple connection of high-performance EtherCAT
Terminals from Beckhoff to PROFINET networks. The advantages of the EtherCAT I/O
system, such as flexible topology, wide signal variety and fast I/O update times, are thus
available to PROFINET users. When changing to the field level without control cabinets,
the EtherCAT Box modules in protection class IP 67 can also be connected.

The EK9300 Bus Coupler connects
PROFINET networks to the EtherCAT
Terminals as well as the EtherCAT
Box modules and converts the
PROFINET process data to the E-bus
signal representation.

With the EK9300 Bus Coupler, the large selection of digital and analog
I/Os for the ultra-fast EtherCAT Terminal system is now also available
for PROFINET. The EK9300 Bus Coupler acts as a PROFINET RT device
and integrates a simple EtherCAT master, which connects the EtherCAT
Terminals by auto-configuration. The PROFINET process data are converted in the Bus Coupler into the EtherCAT protocol to E-bus signal
representation.

Unlike the previous solution with the BK9103 PROFINET Bus Coupler for
the Beckhoff Bus Terminal system, EtherCAT Terminals and EtherCAT Box
modules can be directly connected to the EK9300, resulting in higher data
throughput and a high degree of flexibility with regard to the EtherCAT
topology. Due to the Ethernet physics, large distances can be bridged,
including via fibre-optic cable.
PROFINET Bus Coupler www.beckhoff.com/EK9300
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EL6631-0010 PROFINET
terminal enables
operation on two
PROFINET controllers

Beckhoff is expanding its product range for the
high-performance EtherCAT I/O system with
the EL6631-0010 PROFINET terminal which,
as a gateway from EtherCAT to PROFINET RT,
connects two real-time Ethernet bus systems.

The EtherCAT Terminal system enables the integration of fieldbus and Industrial Ethernet systems via
local master/slave terminals. As a PROFINET device,
the EL6631-0010 slave terminal enables the simple
exchange of data between EtherCAT and PROFINET
RT networks. The terminal features two RJ 45 ports
for the simple construction of a line topology.
The implementation of the internal network services
LLDP (for topology recognition) and SNMP (for monitoring) provides the data for network diagnostics.
LLDP supports the automatic recognition of the
physical cabling of the network. The EL6631-0010
can exchange up to 1,000 bytes of user data between EtherCAT and PROFINET in a cycle time of
1 ms. Additionally implemented characteristics are
the I&M functions 1 – 4 (Identification and Maintenance Profiles) and Shared Device as per GSDML
2.25. With Shared Device, the EL6631-0010 can
share data with an additional PROFINET controller.
An additional function is that an EL6631-0010 can
emulate a PROFINET device. This means that one
EL6631-0010 PROFINET terminal can be connected
to two PROFINET controllers, even though only one
device is physically present.
As an alternative to the PROFINET device terminal,
any PC-based Beckhoff controller (Industrial PC or
Embedded PC) can be converted into a PROFINET
device using ‘TwinCAT PROFINET IO Device’ software.

True to its philosophy of multi-fieldbus support, Beckhoff is also consistently extending its range of PROFINET products. In addition to PROFINET controllers and devices,
various gateways to the EtherCAT world are also available.
PROFINET system and component overview www.beckhoff.com/profinet

The EL6631-0010 serves as a gateway between PROFINET and EtherCAT for

PROFINET terminal www.beckhoff.com/EL6631

connecting two real-time Industrial Ethernet systems with one another.
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AM3100 motor series is optimized for EL7201 servo terminal

New motor series enhances
compact servo system
Beckhoff is extending its range of synchronous servomotors with the new AM3100 series. These compact motors with outputs of
up to 130 W are specially optimized for use with the innovative Beckhoff servo terminal. The EL7201 servo terminal integrates
a complete Servo Drive into an exceptionally compact 12 mm EtherCAT Terminal. The combination of the AM3100 servomotor
and the servo terminal offers an inexpensive servo axis in the entry level performance range. Despite the small size, a holding
brake can be optionally integrated.

In combination with the EL7201 servo
terminal, the AM3100 synchronous servomotors offer an extremely compact
and highly dynamic drive solution in
the performance range up to 130 W.

Beckhoff is extending its range of motors with the new AM3100 series. These polewound servomotors with maximum torque yield are designed for operation with
the Beckhoff EL7201 servo terminal. The series currently covers three types with
rated outputs of 50 W (rated voltage 24 V DC) as well as 90 W and 130 W (rated
voltage 48 V DC).
In the standard version, the AM3100 servomotors are equipped with a resolver
and a smooth shaft. They can be optionally equipped with a holding brake, even in
the smallest size. Planetary gears and ready-made connecting cables are available
as accessories.
The EL7201 for the EtherCAT I/O system is a full-featured Servo Drive for the direct
connection of servomotors up to 200 W. The integrated, fast EtherCAT control technology with field-oriented current and PI speed control supports highly dynamic
positioning tasks. The motor, resolver and holding brake are connected directly to
the servo terminal.

The high dynamics of the AM3100 servomotors open up a multitude of possible
applications: for example, in industrial robots for pick-and-place applications or
in general mechanical engineering, where a compact design and high positioning
accuracy are necessary. Integration into the TwinCAT automation software enables
the convenient parameterization of the servomotors and the servo terminal.
AM3100 servomotor series www.beckhoff.com/AM3100
EL7201 servo terminal
www.beckhoff.com/EL7201

estimated market release AM3100 servomotor series, 3rd quarter 2011
estimated market release EL7201 servo terminal, 4th quarter 2011
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PC Control for wind turbines

Fuzzy controller for
improved pitch control

The pitch control of wind turbines is based today on PD or PID controllers. Due to the non-linear behaviour of
the turbines, the design of these controllers is usually a very time-consuming affair. The use of fuzzy controllers in
future promises a faster and more efficient procedure. Nils Johannsen, who works in the Wind Turbine Application
Software Department at the Beckhoff Wind Expertise Centre in Lübeck/Germany, presents an overview of fuzzy pitch
control.

Modern wind turbines control the power extracted from the wind by changing the rotor blade angle. The wind generates a lift force at the rotor blades
which results in a rotary movement of the rotor. However, from a wind speed
of approx. 12 m/s (wind force 6 Bft), the power taken up as a result by the
rotor would be larger than the rated output of the wind turbine and must
therefore be limited. To this end, the inflow angle of the wind is modified by
adjusting the rotor blades, thereby reducing the rotor output. This method of
regulating the speed via the blade angle is usually called pitch control. The
associated control loop is highly non-linear, primarily as a result of the aerodynamic behavior of the rotor blades. In modern wind turbines, therefore,
the PID controller employed is supplemented by filters and further additional
functions such as gain scheduling.
In designing the mechanical construction of a wind turbine, the loads acting on the turbine are decisive. They form a spectrum of extreme loads and
fatigue loads. The former can be reduced through intelligent operational
management, the latter through careful parameterization of the speed
controller.
The pre-configuration of the controller parameters takes place as part of the
load calculation for a wind turbine. A turbine computer model is subjected to
standardized wind profiles in simulation runs. Competing optimization criteria have to be taken into account in the controller design. The optimization

process can, therefore, be complex and protracted, since several iteration
loops are required before the optimum can be determined. The “optimum”
determined in this way is still only a best possible compromise. In addition
to this pre-configuration, it is usually necessary to optimize the parameters
determined in the simulation during commissioning of the turbine. This
process can also be rather complex, since the required wind speeds are not
available ‘on tap’ and, moreover, only occur for a limited period of time,
depending on the site.
Characteristics of fuzzy logic
Unlike the PID controllers that are predominantly used today, fuzzy controllers are already non-linear state controllers with a reputation for great
robustness. It is known from other applications with similar boundary conditions that the use of fuzzy controllers in highly non-linear systems leads to
better control characteristics.
The difficult stability check and the lack of a systematic design procedure
are often mentioned as disadvantages of fuzzy controllers. In order to check
the stability, a model would be required, which could in turn be used for the
adjustment of a PID controller. However, the fuzzy controller needs only an
indistinct mathematical model and not a detailed one. In the case of wind
turbines the model is always only a reproduction, since the real conditions

10 worldwide | germany

of the wind, turbulence and aerodynamics can only ever be approximated.
Changes in the air density, the rotor blades and the inertia in the drivetrain
are already enough to cause great changes in the aerodynamic behavior of
the rotor.
PID controllers are based on the model of the turbine, to which the parameters are oriented. If the model changes, the control quality is automatically
reduced. Fuzzy controllers, conversely, are based on rules. Even if the model
were to change strongly, the fundamental process would still be the same
and the rules would still be fully valid. The control value is calculated on the
basis of these rules, for which reason no exact
information about the system needs to be available. The controller reflects the human behavior
n [U/min]
of the expert who designed these rules and
+ Third Band
+ Second Band
enables an individual reaction to each state. As
+First Band
a result, fuzzy controllers are considerably more
0
robust in relation to changes of the turbine, the
- First Band
- Second Band
setpoint or faults. In addition, parameterization
- Third Band
is considerably simplified, because cognitive, not
mathematical knowledge is required.
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Structure of the pitch controller
In principle, the fuzzy pitch controller for TwinCAT monitors the rotor speed
and outputs a pitch adjustment rate. The deviation of the speed from the
set value and the acceleration of the rotor are calculated internally. The two
inputs are assigned fuzzy quantities, also known as “fuzzification.” This assignment takes place via bands placed around the value. A speed deviation
of zero would be the center point, a slight deviation would be assigned to
the first band and larger deviations to the higher speed band in each case.
A total of three bands are used for the respective input, wherein a distinc-

Third Band
Second Band
First Band

The definition of the speed bands

Motivation: fuzzy controller for the
TwinCAT automation suite
Based on these experiences, Beckhoff designed a fuzzy controller for the
TwinCAT automation software in order to regulate the pitch and, thus the
speed of turbine rotors more effectively. Apart from that, the use of fuzzy
controllers for wind turbines is expected to reduce the time and effort
involved in designing the controller. Since the understanding of the controller is considerably simplified, the necessary time for optimization can be
significantly shortened. Moreover, it should be possible to use a controller
for different turbines without modification, irrespective of the rotor diameter
or the tower height. Since the fuzzy controller is a multi-variable controller,
reaction to various states of the turbine is thus considerably more flexible.
However, these advantages only become relevant if the control quality and
the energy yield are comparable and the turbine loads are not increased
as a result. If on the other hand the loads could be reduced, then the fuzzy
controller would prove to be significantly more efficient.

tion is made between negative and positive deviations and it is determined
whether the value possibly lies outside the defined bands. In turn, three
bands are created for the output – the pitch adjustment rate – from a slow
rate to the maximum rate of adjustment, in each case positive and negative.
The width of these bands is specified via parameters. This produces three
parameters for the speed deviation, three for the acceleration and three for
the adjustment rate.
The rules are then evaluated on the basis of these fuzzy quantities or speed
bands. A total of 49 rules were created, one for each possible state. These
rules are defined on the basis of the assignment to the respective bands
of the inputs and to the output used. Processing takes place by means of
the so-called decision logic. One rule would be, for example: if the speed
deviation is in the first positive band and the acceleration is in the second
negative band, then the pitch adjustment rate is set to the first negative
rate. A negative pitch adjustment rate would mean turning the rotor blade
into the wind and increasing the power coefficient. This
rule demonstrates the flexibility of the fuzzy controller. A
proportional controller would have stubbornly output a
positive adjustment rate in the case of positive speed deviation. However, since the rotor already exhibits a negative
acceleration, i.e. the speed is dropping, the rotor would be
decelerated further, leading to underspeed and a reduction
of the energy yield. The rule of the fuzzy controller, however,
deals with the negative acceleration. Instead of reducing the
rotor speed further, the controller attempts to work against
the acceleration in order to avoid underspeed. The aim is to
regulate more specifically toward the nominal speed and to
increase the energy yield.

General structure of the fuzzy pitch controller

t [s]
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Weighted outputs are determined and the pitch adjustment rates are calculated by the evaluation of all rules whose conditions are fulfilled. This process is known as “defuzzification.” In order to avoid excessively fast changes
of the control value, the pitch adjustment rate is additionally smoothed via
a first-order filter.
The input quantities, rules and output quantities together represent the
knowledge base of the controller. The rules are permanently implemented
and cannot be changed, since they ensure the stability of the controller and
contain the expert knowledge of the process. The input and output quantities
can be changed via the bands and thus adapted to the rotor employed, if
necessary. The smaller the speed bands, the stronger the controller reacts.
The controller behaves in the same way for the other bands. The knowledge
base is thus very simply structured and comprehensible, even for those who
are not control technicians.
Practical verification of the controller
The fuzzy controller design from Beckhoff was verified in co-operation with
WINDnovation GmbH, based in Berlin, Germany. The fuzzy pitch controller
was compared with a conventional PD controller in the BLADED design software from GL Garrad Hassan on the basis of an existing turbine model. WINDnovation had already carried out the complete load calculation and designed
the PD controller for this turbine. The results are therefore comparable with
one another without reservation. It must be pointed out that several days
were required in order to parameterize the PD controller so that the rotor
speed could be stably regulated. After that, several more weeks were required
in order to determine the optimum control parameters. The fuzzy controller
was implemented into this load calculation and used with a standard rule set.
The rotor speed was stably regulated immediately and the parameter set was
not changed any further for the subsequent load calculations.
The 69 load cases used for the simulation were generated according to the
Germanic Lloyd guidelines for the certification of wind turbines and contained wind profiles with wind speeds from 3 to 25 m/s according to wind
class IIA. These time series were simulated in each case for the conventional
controller and the fuzzy controller, and the control quality, extreme loads and
fatigue loads were evaluated and compared with one another.
The control quality was determined by the evaluation of the rotor speed, the
electrical power and the pitch adjustment. The average values and deviations from the set values were calculated for all load cases. The results show
that the average deviation of the rotor speed from the set value is smaller
when the fuzzy controller is used. In addition, the average rotor speed and
the electrical power were increased. To this end, the fuzzy controller requires
increased activity of the pitch adjustment. The extreme loads achieved
comparable values with both controllers. The loads on the rotor blades also
correspond. The evaluation of the fatigue loads shows that the loads are
reduced when the fuzzy controller is used. Exceptions to this are the loads
acting on the tower. The loads on the drive train and the rotor were reduced
by an average of 4 % and in some cases even up to 13 %. Despite the increased pitch adjustment, the loads on the hub, rotor blade and blade root
were also reduced.
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Comparison of the blade angles of the PD and fuzzy controller

Summary and Outlook
The comparison of the load calculations shows that the fuzzy controller
delivers comparable and in some cases even better results, although no
optimization of the parameters took place. Trial changes to the parameters
also prove the robustness of the fuzzy controller. The adjustment of the
parameters is simplified due to the understandable knowledge base, and
time and effort are substantially reduced. Further optimizations based on
the respective turbine would surely lead to further improvements. In summary, it can be said that the fuzzy controller fulfills the expectations, even
when the parameters are only broadly configured, and has proven itself to
be ideal for pitch control.
In the future, the results must be verified in further load calculations and the
controller must work satisfactorily on a real turbine. In addition, there are
still further possibilities to extend and optimize the controller. Extension by
filters could reduce the loads further. Circumstances could be dealt with and
reacted to with foresight by means of the evaluation of additional inputs. Additional outputs could be used to enhance the functionality of the controller
and enable greater intervention in the process. Combination with a neural
network, also known as a neuro-fuzzy system, would enable automatic
optimization of the parameters.
www.beckhoff.com/wind

Product information

The fuzzy controller for TwinCAT is only available
as application software.
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KOCH Pac-Systeme uses TwinCAT for
PLC, motion and robotic functions

The KBS-KF blister machine
developed by KOCH PacSysteme represents the high
end of packaging machines
with its integrated ultrasonic
cut and seal device and fully
automatic product feed by
delta robot.

Fast, cost-saving packaging:
high-end solution for blister packs
The KBS-KF blister machine developed by KOCH Pac-Systeme offers tomorrow’s packaging technology today. This high-end
solution among packaging machines is equipped with an integrated delta robot for fully automatic product feeding and an
ultrasonic cut and seal device that eliminates the previously necessary, so-called “victim film.” As a universal automation platform for the robotics, PLC and motion functionalities, KOCH Pac-Systeme uses the Beckhoff TwinCAT control software together
with EtherCAT as the fieldbus system.
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KOCH Pac-Systeme GmbH from Pfalzgrafenweiler in southern Germany specializes in the development and manufacturing of customer-specific blister
machines for packaging lines. KOCH had two interesting innovations in store
at Interpack 2011 – the industry’s most important trade fair in Düsseldorf,
Germany: the KBS-KF blister machine which, as a modular packaging machine,
is the company’s flagship solution and has been supplemented with a delta
robot – the KRH-D for automatic product feeding. The second innovation is
the integration of an ultrasonic cut and seal station into this machine; i.e. the
process steps of sealing and cutting have been combined into one step here:
the blister and cover film are sealed and cut simultaneously in one station.
Modularity with innovative potential
Everybody is familiar with blister packs nowadays. Put simply, they consist of a
transparent plastic film, in which the blister is formed, and at least one cover
film, which forms the upper closure after inserting the packing item. The blister
packaging machines from KOCH are mainly designed for the non-food sector, as
Karl Kappler, Engineering Manager of KOCH Pac-Systeme, reports: “The KBS-KF
is intended for blisters with cover films made of the most diverse materials and
for medium to large batch sizes. We pack goods with a medium format, e.g.
medical products, batteries, toothbrushes, light bulbs, cosmetics, tools, electrical
appliances, razors and stationery. Exceptions are pharmaceuticals, foodstuffs
and luxury items.”
The machine, which offers a fast format change and a very high cycle rate (up
to 30 cycles/min), is referred to by KOCH Pac-Systeme as the high-end solution
among blister machines. It consists of a total of eight process stations, which
are partly connected with one another. The process starts with a film roll and a
film take-off device, followed by the heating station in which the transparent
blister film is heated up. This is followed by the blister forming station, in which
the positive forming of the blister takes place. The subsequent product insertion
section can be designed according to the customer’s requirements for manual
packing or for automatic packing with the KRH-D delta robot. Then comes the
card inserter, which places the inlay card in the blister. The sealing station (in
which the cover film is drawn off the roll, fed and sealed to the blister) and the
punching device (in which the finished blister packs are separated after sealing
by longitudinal and lateral cutting) had been two successive process steps until
now. “The integrated ultrasonic cut and seal device, which combines sealing

The KRH-D delta robot in the insertion station area. The inserted part is a text marker,
which is inserted into the blister adapted to its shape.
Karl Kappler, Engineering Manager of KOCH Pac-Systeme GmbH, and Frank Würthner,
Business Manager Packaging at Beckhoff, in conversation by the blister packaging machine
with delta robot.
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and punching into a single process step, was developed in collaboration with
Maschinenfabrik Spaichingen and is an absolute innovation in the packaging
machine market,” reports Karl Kappler. “It makes do without the expensive
victim film that previously had to be fed between the sonotrode and anvil to
prevent damage to the punching tool. Around 20 to 30 % of the consumable
materials can be saved by eliminating the victim film.”
Automation as a key competency
“The packaging machine features demanded today by customers are: flexibility,
quick change-over times and a wide range of variants,” says Jürgen Welker,
General Manager and Head of Automation and Service at KOCH Pac-Systeme
GmbH. “Just-in-time production is also found increasingly in the non-food sector. For that reason we must ensure, by means of mechanical engineering and
appropriate automation, that the end customer can pack not just one product,
but its entire range of products.” Jürgen Welker co-designed the solution for this
purpose himself: “Our machines are conceived in such a way that they fulfill
these requirements by modern control and Servo Drive technology, convenient
operator control and the use of high-quality components. Format changes are
also possible at the push of a button. The user merely enters another program
number in order to retrieve a different set of parameters, which adjusts the
machine to the new conditions.”
One software platform for all tasks
“The performance range of packaging machines has changed a great deal. This
concerns both the electrical modules used and the fundamental automation
concept,” explains Jürgen Welker. Apart from TwinCAT, KOCH Pac-Systeme
uses Beckhoff EtherCAT Terminals as well as Servo Drives and servomotors
from Beckhoff. “KOCH Pac-Systeme took a chance on PC-based control technology at an early stage and has been using our TwinCAT control software
since 1996. In the KBS-KF with integrated delta robot, TwinCAT NC PTP is used
as the PLC and Motion Control platform and TwinCAT NC I for interpolating
motion control,” adds Frank Würthner, Beckhoff Business Manager for packag-

View inside the control cabinet, with EtherCAT AX5000 Servo Drives and
EtherCAT Terminals for the dynamic, reliable control of the delta robot.

15 worldwide | germany

PC Control 02 | 2011

ing technology. KOCH uses the TwinCAT Kinematic Transformation software
library based on TwinCAT NC I and G-code (DIN 66025) to control the delta
robot. It was developed by Beckhoff especially for robot kinematics, e.g. for
pick-and-place tasks.
TwinCAT ensures accurate synchronization
The integration of the delta robot into the KBS-KF blister machine is by no
means trivial: the blister film is guided through the forming and sealing station
by a grab chain. In the insertion zone, the robot must now pick up the nonoriented item to be packed from a continuous conveyor belt running parallel to
the chain and place it into the blister. Whereas the chain is cycled and can thus
be stopped briefly for insertion into the three parallel blisters, the conveyor belt
runs continuously. On the one hand, the conveyor belt must be synchronized
with the cycle of the blister belt and, on the other, the precise position of the
non-oriented item to be packed must be detected and its coordinates integrated
into the position of the robot’s gripper.
The necessary synchronization to the conveyor belt for picking up and setting
down work pieces is enabled by the TwinCAT ‘Flying Saw’ and ‘Cam Plate’
libraries. KOCH Pac-Systeme uses an image processing system in order to detect
the precise position of the item to be packed. As Jürgen Welker reports, the image processing system also interacts extremely well with TwinCAT 2.11. “We
import the graphic data into the controller by Ethernet in order to implement
the conveyor tracking, which we use with the delta robot. The graphic data are
converted into position data in the controller, on the basis of which we can
determine where the product is at that moment.” The robot then grasps the
released item and places it into the blister.

Various products such as batteries, toothbrushes, light bulbs, cosmetics, tools,
electrical appliances, stationery or toys can be packed with the KBS-KF blister
machine; exceptions are pharmaceutical articles, foodstuffs and luxury items.

TwinCAT Scope 2 facilitates commissioning
The packaging manufacturer was particularly taken with the TwinCAT Scope 2
software-based oscilloscope solution offered by Beckhoff. Jürgen Welker says
about this: “The scope functionality is very important to our programmers during commissioning; we use it intensively for debugging, for example.” Frank
Würthner also sees important benefits here: “TwinCAT Scope 2 is particularly
helpful for the commissioning of the drive controllers. It offers advanced display
options that are used intensively by the software engineers at KOCH. Errors
such as an overshoot can be quickly discovered with it.”
KOCH Pac-Systeme delivers its blister machines across the globe. “The machine’s remote maintenance concept is therefore a must in the context of the
service offering nowadays,” reports Jürgen Welker. “We can search for the
possible reason for a fault practically from our desk and give the customer
appropriate hints, so that they can examine this or that station and identify the
cause and take action.”
KOCH Pac-Systeme GmbH
PC Control for Packaging Machines

www.koch-pac-systeme.com
www.beckhoff.com/packaging
Jürgen Welker, General Manager

Karl Kappler, Engineering Manager

and Head of Automation and Service

of KOCH Pac-Systeme GmbH

at KOCH Pac-Systeme GmbH
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Beckhoff strengthens its presence in Asia

New subsidiary
opens in Japan
Beckhoff Japan has moved into its
new office on the 18th floor of the
Nisseki Yokohama Building. From here
there are far-reaching views over the
modern business quarter of Yokohama,
Minato Mirai, which was constructed
on the site of the former harbor.
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The Managing Director of Beckhoff
Japan is Toshimitsu Kawano, an experienced
automation expert.

Beckhoff opened a new branch office in Yokohama, Japan on May 9, 2011. The company, which
has already been represented in Japan by a distributor since 2004, is expanding its presence
due to positive business developments in the country. Beckhoff sees big opportunities going
forward in the Japanese market, in particular, gaining customers via its advanced technologies.
The advantages of PC-based control, such as the ultra-fast control technology XFC (eXtreme Fast
Control) and the simple integration of engineering science into automation (Scientific Automation), are understood and received positively by Japanese engineers in particular.
“Germany is traditionally one of Japan’s most important
foreign trade partners and the foreign trade volume continues to increase. ‘Made in Germany’ still enjoys a very strong
reputation in Japan,” says Kai Ristau, Head of International
Sales and Business Development at Beckhoff Automation,
Verl, describing the market situation.
In Toshimitsu Kawano, an experienced automation expert has
been appointed Managing Director of the Japanese Beckhoff
subsidiary. The Japanese company’s head office is situated in
the Bay of Yokohama, in Minato-Mirai. The Japanese Beckhoff
team presently consists of five employees. Cooperation with
the Japanese distributor K.MECS will continue on the basis of
partnerships with specific accounts and projects.
“The Japanese market is dominated by the large Japanese
hardware controller manufacturers. Our opportunity lies in
convincing the rather traditional Japanese market of our

high-performance control philosophy based on PC and IT
standards. One door opener here is EtherCAT technology,
which Beckhoff developed. The Ethernet-based fieldbus has
been well-accepted in Japan. The EtherCAT Technology Group
(ETG) already has over 160 members in Japan,” Kai Ristau
reports.
Preparations for opening the new Beckhoff branch office
came to a standstill due to the earthquake and tsunami
disaster in March 2011. “Despite the continuing normalization of everyday life, the focus is on reconstruction,” says
Toshimitsu Kawano. “We are supporting the industrial companies affected in the recovery as quickly as possible and
getting their production up and running again. In parallel to
that we are pushing sales in the fields of machine building,
plant manufacturing and building automation.”

The Beckhoff Japan Team (from left to
right) with Rui Zhang, Application Engineer, Tadashi Kariyama, Sales Manager,
Masanori Obata, Application Manager,
Yukari Kuroda, Office Manager and
Toshimitsu Kawano, Managing Director

The head office of Beckhoff Japan is
located in Minato-Mirai, a modern district
of Yokohama.

Beckhoff Automation K.K.
Nisseki Yokohama Building
18th Floor
1-1-8 Sakuragicho, Naka-ku
Yokohama-shi
Kanagawa-ken 231-0062
Japan
Phone: +81 (45) 650 1612
info@beckhoff.co.jp
www.beckhoff.co.jp
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Interview with Liqiang Liang,
Managing Director of Beckhoff China

10 years of Beckhoff China
Beckhoff China celebrated the 10th anniversary of its founding on
May 26th, 2011. In an interview with the PC Control editorial team,
Managing Director Liqiang Liang gives his opinions on the anniversary
and on the subsidiary’s growth rate.

Liqiang Liang (53),

Kai Ristau, Head of

Managing Director of Beckhoff China

International Sales and
Business Development,
congratulates Liqiang
Liang, Managing Director of Beckhoff China,
on the 10th anniversary
of the founding and
on the great economic
success at the anniversary celebration.

PC-Control: Mr. Liang, you have accompanied the impressive development of Beckhoff China from the outset. What have you and your
team achieved in the past 10 years?
Liqiang Liang: Ten years have passed since Beckhoff opened its first representative office in Beijing in 2001. After the establishment of further offices
in Shanghai and Guangzhou in 2003 and 2004, we opened the new head
office of Beckhoff China in Shanghai in May 2007. We are now represented in
12 locations.
At the beginning there were only two people on staff; we now have over
100 employees. The turnover growth figures have also increased constantly:
starting with 100,000 euros in 2001, we broke the 50 million euro mark in
2010. We have constantly extended our market share and influence in the
hard-fought Chinese automation market. This development has also attracted
much attention in the world of automation, resulting in several awards from
industrial associations, authorities and media.
The high-performance PC-based control technology from
Beckhoff has also proven itself in China and won over many
users. What are the primary markets and fields of application
for Beckhoff technology?
The biggest achievement of Beckhoff China in the last 10 years has been that
we gained the confidence of the Chinese customers in our modern PC- and
EtherCAT-based control concept. That was real grass-roots work at the beginning. Today, our technology is widespread in the most diverse industries and
has proven itself, for example, in the traditional markets of mechanical engineering, metal forming, as well as in the photovoltaic, semiconductor, plastics,
packaging and printing industries, in tobacco production and in intelligent
building automation. We are particularly successful in the field of wind turbines.

How do you explain this success in the wind energy sector?
Our control technology is perfectly suited to the operation of wind turbines.
With our scalable and flexible control technology, we offer the optimum solution for operational management, pitch control and farm networking in terms
of both price and performance. Five of the ten largest Chinese wind turbine
manufacturers are customers of ours. Around 5500 wind turbines, equivalent
to 8.5 GW, were constructed in China with Beckhoff controllers in 2010 alone.
How has Beckhoff China been able to attain the dynamic growth,
which has been a two-figure percentage each year?
How did you succeed in gaining customers and market share?
Our success is based on our technological and innovative strength, with which
we have been and are continually bringing new products onto the market –
keeping one step ahead of the competition as a result. However, the extent of
our product range along with its modularity and scalability has strengthened
our reputation for being able to offer a solution for virtually any task. A big plus
is the convincing performance of our PC Control, with which we can control
extremely fast and highly precise machines on the one hand (eXtreme Fast
Control) and integrate an increasing number of automation functions on one
PC platform on the other (Scientific Automation). In China we have developed
from what was initially a component supplier into a system supplier. For all
important core industries we have local specialists who support our customers
with their applications.
How did you succeed in making the Beckhoff brand known in China –
a country with over 1.3 billion inhabitants?
Apart from the establishment of a nationwide network that enables us to provide sales and support in customers’ immediate proximity, a further cornerstone
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Our employees’ know-how and

The wind industry is one

enthusiasm for technology are

of the mainstays of Beckhoff

among the most important

China’s turnover. Around 5500

success factors. Our priorities

wind turbines, equivalent

are therefore to commit new

to 8.5 GW, were constructed

talent and specialists to the
company from all sectors who

with Beckhoff controllers
in China in 2010 alone.

are fascinated by automation
technology,” says Managing
Director Liqiang Liang.

The employees from Beckhoff China at the anniversary celebration.

of our growth and brand strategy has been a dedicated marketing concept. We
placed great importance on marketing from the outset and invested in advertising, PR and trade fairs. Last year we were represented at 17 trade shows
altogether. In addition, we use the possibilities of the Internet in order to reach
our customers with newsletters as well as online videos and seminars, etc. On
top of that we regularly organize seminars and roadshows at various locations.
This way, we convey a deep understanding of our technology and our products
to our customers, even before they decide on Beckhoff as their supplier.
How do you assess the development potential of the Chinese
automation market?
In principle there is a close connection between the global development of
automation technology and the development in China. Due to the economic
growth and the strong sponsorship of technical innovation in China, demand
is growing for a high-quality manufacturing industry and, accordingly, for
progressive automation technology. That offers us, as a technology company,
favorable framework conditions for further growth. Nowadays, automation
technology will play an important role for technical innovations in the future,
scientific findings will in turn drive the development of automation technology
onward. Having grasped this trend in advance, Beckhoff has created a new
extended concept of automation technology with its “Scientific Automation,”
solution which encompasses Condition Monitoring, measurement technology
and robotics in addition to PLC and visualization.
What are your objectives and what measures will you take
to continue the current success story?
Our rapid development in recent years naturally represents a big challenge
with regard to the future growth outlook. Based on that we will continue to

Ten years after its establishment, the Chinese subsidiary employs over
100 people at 12 locations.

expand our activities in China. The most important pillars of our success in the
future will remain the technical and innovative strength of Beckhoff and the
development of sustainable solutions. At the end of this year, for example, we
will introduce the new software generation TwinCAT 3 onto the Chinese market
which, in keeping with the “all-in-one” concept, encompasses all important
programming languages of the automation and IT world and will simplify software engineering considerably. Our growth strategy is directed not only more
intensely toward industrial research and the OEM business, which we want to
advance further, but also toward new markets. At present, the wind industry is
the mainstay of our sales. However, in order to gain a foothold as a solution
provider with corresponding industrial expertise in other growth industries,
we will continue to expand the industrial expertise of our employees. Their
know-how and their enthusiasm for technology are among the most important
prerequisites for our current and future success. Our priorities are therefore
to commit new talent to the company and to gain specialists from all sectors
who are fascinated by automation technology, as well as to expand our sales
network even further. Our goal is to develop Beckhoff China into a renowned
and internationally operative high-tech automation company.
Beckhoff China www.beckhoff.cn
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The high-speed blow molding machines from
ThreePlus Blow-tech Co. Ltd. are equipped
throughout with the industry-specific Beckhoff
Blow Molding Controller. A Panel PC supported
on a mounting arm enables user-friendly operation and monitoring of the machine.

Optimized production using
Blow Molding Controller
ThreePlus Blow-tech Co. Ltd., based in Zhanjiagang, China, specializes in the design, manufacturing and sales of fully automated
blow molding machines for a wide range of applications. The control standard for the company’s complete range of machines is
PC-based Control from Beckhoff. The PC-based automation platform and the technology software for blow molding machines, the
“Plastic Application Framework,” together form an ideal combination for the production of high-quality plastic items. Equipped with
a .Net-based user interface, ThreePlus has a high-performance Blow Molding Controller at its disposal.
ThreePlus’s product range includes machines for the production of plastic packaging ranging from 50 ml to 10 l for the consumer market, plastic containers with
a capacity of up to 220 l for industrial use, as well as water tanks, toys etc. “Our
high-speed blow molding machines have a good reputation, both in China and
abroad,” says Li Jiang, electrical engineer at ThreePlus. The company exports its
machines to more than 20 countries, including European nations, Canada, Egypt,
Nigeria, India, Thailand, etc.
Integration of wall thickness control and temperature control
into one device
The decisive criterion for choosing Beckhoff was, among other things, the openness
of the PC-based control platform: “The integration of the control of wall thickness

and temperature into the machine controller allowed us to simplify the system
architecture,” explains electrical engineer Li Jiang. In place of special modules, the
Beckhoff Blow Molding Controller with the CP6202-1026 built-in Panel PC takes
control of all machine functions. The electrical signals from the sensors, valves and
motors are acquired and output via the EtherCAT I/O system using two EK1100
coupler stations. “Eliminating special modules increases the availability of the machine for us while at the same time reducing service expenditures and spare parts
stocking,” stresses Li Jiang.
Control is effected by the TwinCAT PLC automation software on the basis of Windows CE. Together with the TwinCAT PLC Fullscale Framework for blow molding
machines, it is possible to realize fast movements and precise positioning of the
hydraulics as well as accurate temperature control with minimum overshoot.
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The software temperature controller has an intelligent auto-tuning algorithm,
which facilitates the smallest possible overshoot when changing set values. “In
comparison with hardware temperature controllers, this provides many advantages
for commissioning and diagnostics,” explains Li Jiang. “The controller parameters
are saved and can be used for further machines. This saves us a great deal of time
in determining the parameters for sluggish temperature zones.” In addition, the
software controller offers a high degree of flexibility in the fulfillment of customer
requirements: Additional heating zones can be implemented easily, since the software is prepared for a maximum number of zones and only additional I/O terminals
need to be installed.

Beckhoff supplies a software
framework for plastics machines

Framework

based on the TwinCAT engineering tool. Thanks to the open

Organisation

Sequence

architecture and modular structure, the development time is
shortened and complex machine
concepts are supported. How-

Motion/
Temperature
Control

Configuration

ever, customer-specific know-how
can also be combined easily with
the tried-and-tested Beckhoff

Maximum profile accuracy results in highly consistent
product quality
The wall thickness control essentially determines the quality of the final product.
Since this controlled system possesses a high natural frequency, short sampling
times are essential. EtherCAT and the high-performance Beckhoff Industrial PC fulfill
this requirement perfectly. In the case of ThreePlus, the controller uses a sampling
time of 2 ms. Depending upon requirements, however, the Beckhoff Blow Molding
Controller is also capable of sampling times of less than 1 ms. The maximum number
of profile points is 400. The profile accuracy is thus increased to a maximum in order
to produce plastic items of a consistently high quality.
Short cycle times are achieved by the optimum control of the transport movement
and the clamping unit, among other things. The Blowmolding Framework uses the
proven motion modules from the TwinCAT hydraulic library for this, in order to obtain an optimum balance between fast movement and accurate positioning. “The
Beckhoff control system can precisely control the wall thickness of the parison for
products with very demanding requirements,” says Li Jiang. “Our machines run
faster and achieve greater positioning accuracy with the Blowmolding Framework
from Beckhoff.”
Optimized user interface for blow molding machines
The productivity of a machine depends, among other things, on how quickly the operator can intervene in the running process and that the information needed for this
is available at a glance. The Blow Molding Controller, which was specially designed
by Beckhoff for blow molding machines, is equipped with over 40 manual operating
buttons, which are partly assigned to the right and left sides of the machine. The
buttons are labeled using the push-in strips and can be adapted to each respective
application. A 15-inch touch screen displays all information in a clear format.
“The Beckhoff user interface for blow molding machines is the result of many
years of experience with the process and the fulfillment of the wishes of the ‘man
at the machine,’” explains Thomas Kosthorst, Business Manager Plastic Processing
Machines from Beckhoff. “Therefore, particular importance was placed on a clear
structure when designing the user interface. The operator finds important data in the
same place on each page. In addition, soft key functions support intuitive operation.”
The permanently displayed status field contains the most important process information, such as cycle time, extruder data or piece counters, and is configurable.
This means that the operator specifies which data are to be permanently displayed,
allowing them to ascertain the machine’s status at a glance. “The central control
side of the Blow Molding Controller is the wall thickness editor, which contains all
important functions for the fast, clear creation of the wall thickness curves. Support
points and curve segments can be represented in an easily recognizable manner by
means of colored graduation. The curve shape is changed by pointer with the aid of
the touch screen. Of particular interest is the “undo” memory, with which the operator can easily cancel the last changes that were made,” explains Thomas Kosthorst.

technology modules.

All control functions are centrally available
“The Beckhoff Blow Molding Controller offers us important functions, such as user
administration with different access rights, change of language and the ability to
save operator inputs. The fact that all functions are centrally available is a further
advantage of the integrated control system,” says Li Jiang, and he adds: “Thanks
to the universal control solution from Beckhoff we have been able to improve the
machine performance and the quality of the products, while at the same time lowering production costs. This represents a decisive advantage with regard to ThreePlus’s
competitive ability.”
Blowmolding Framework simplifies system monitoring
“The old control architecture with special modules in combination with standard
PLCs provided only minimal options for system diagnostics,” says Li Jiang. Alarm
and diagnostic functions are implemented by the integration of all functions in the
Beckhoff Blowmolding Framework, as a result of which downtime is minimized and
user-friendliness is significantly improved. In addition, the Framework offers the
user the option of integrating special alarm modules by means of simple settings.
“Programming is accomplished with structured text in accordance with IEC 61131,
so that the operator only needs to have basic knowledge of programming in order
to understand the machine programs. That makes it easier for us to maintain product quality and to update products,” says Li Jiang. “The high-performance, clearly
structured and flexible HMI interface allows us to implement the user and recipe
administration as well as the documentation of all changes during production. In
addition, there is the possibility to transmit production data to the customer’s ERP
network.”
Remote commissioning and maintenance
Thanks to the universal Ethernet connection, the machine can also be commissioned
by remote control. “We export our machines worldwide, so the remote functionality
represents a considerable advantage and saves a great deal of labor costs, since
it enables us to remotely carry out commissioning or maintenance,” says Li Jiang.
ThreePlus Blow-tech Co. Ltd.
Beckhoff China
PC Control for Plastics Machines

www.threeplustech.com
www.beckhoff.cn
www.beckhoff.com/plastic
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Pegasus: Precise flying effects
for stage and show technology

Flying by Foy
lets the stars fly
The entertainment industry is always growing, and with it the demand for surprising and ever newer special effects with which to
astound the public. Flying sequences in film and live events are a main element in the director’s bag of tricks. For over 50 years,
Flying by Foy, a company based in Las Vegas, USA, has specialized in flight effects for performers. Even though the equipment is
hidden behind the scenes as much as possible, automation of flight simulation requires a sophisticated control system, which Flying
by Foy has implemented based on PC Control and EtherCAT from Beckhoff.

Over the years Flying by Foy has provided flight effects for over
50 Broadway shows, live events for the Smithsonian Museum in
Washington D.C., for the Olympics in 2004 and other sporting events,
as well as for numerous live entertainment events, theater, films etc.
“We provide intuitive and easy to use controls so the operator can
easily create dynamic and breathtaking flying performances without
requiring knowledge of the automation’s inner workings,” explained
Matt Bevacqua, Technical Designer at Flying by Foy.

EtherCAT sets no limits on Motion Control
In mid-2008, Flying by Foy decided to launch a major upgrade of
their Pegasus Automation control products, to improve coordinated
positioning and enhance the safety functionality. “In contrast to a
crane moving containers at a shipyard where the system is continuously trying to avoid swinging, for example, Flying by Foy uses
dramatic swinging and dynamic motion to produce exciting flying
effects,” Matt Bevacqua said. Free-form flying techniques require
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Angel – Celine Dion “A New Day” – © Tomasz Rossa

considerable pendulum effects and significant swinging actions that
cannot be easily duplicated by a gantry or a four point system with
tight load control.
The new Motion Control and automation system for Pegasus must
take this into account and provides the ability to safely implement
dynamic, interpolated motion profiles. The previous generation of
Pegasus Automation utilized a motion controller and inverter in one
package, i.e. the drive with integrated intelligence, handled the positioning tasks and velocity control itself. “That worked fairly well, but
we were limited by the legacy fieldbus infrastructure when communicating with the equipment,” reported Matt Bevacqua. “This severely
limited our applications since our systems often require multiple master controllers. It necessitated a level of coordination that was not
possible with a standard fieldbus. We required a solution that would
essentially allow us to write our own communication protocol.”
Integrated control platform for all product lines
Flying by Foy currently offers three products lines: the DW-V3 performer flying winch, the IW-V winch that is built into a standard 12”
box truss and is a useful solution for rock & roll touring productions
and for quick load-in requirements at arenas, and the BR-X units with
wireless control units that are pods which can traverse wirelessly
along I-beams and can lift and rotate to maneuver. Windows-based
Pegasus Automation Software acts as a traffic controller for all three
controller platforms offering a user-friendly interface for writing,
editing and saving data.

All three Flying by Foy product lines use a Beckhoff C6515 Industrial
PC with Intel® Celeron® M processor, TwinCAT NC PTP Software and
EtherCAT I/O Terminals. “The C6515 form factor works extremely well
for fitting inside the rack while allowing internal heat to ventilate
harmlessly out of the rack,” said Matt Bevacqua. “A typical implementation may have five or six racks all together, so keeping the
hardware well-ventilated is a must. Flying by Foy used the Industrial
PC from Beckhoff in summer 2010 in an outdoor production of Tarzan
located in the desert in Ivins, Utah where it was routinely well over
100° F (38° C).
Alternatively, Flying by Foy uses the CX9010 Embedded PC instead
of the C6515. “Since TwinCAT is the integrated software platform
for all Beckhoff controllers, all we need to do is transfer our control
software from one Beckhoff hardware type to the other,” explained
Matt Bevacqua and continued: “Another benefit of using TwinCAT is
that it allows us to write our own applications in the same Windows
CE operating environment as many of our other system tools. We
also take advantage of TwinCAT’s impressive adaptability, I/O linking
features and motion control function blocks.”
Flying by Foy programs the majority of their drivers and user interfaces using Microsoft Visual Studio®. “We’re looking forward to working with the newest software generation from Beckhoff, TwinCAT 3
which is integrated in Visual Studio®,” said Matt Bevacqua. “TwinCAT
already gives us limitless flexibility to implement our own custom
drivers into the Beckhoff system and adapt to constantly changing
project requirements. Today we’re not locked into any specific hard-

Celine Dion, “A New Day”: Show at Caesars Palace in Las Vegas.
Flying by Foy has been producing flight effects on the stage and screen
for over 50 years and giving film and music stars their wings.
“We deliver intuitive and easy to handle
controls, with which the operators can
produce dynamic and breath-taking flight
scenes,” Matt Bevacqua, Technical Designer,
Flying by Foy.
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ware so we can easily change over time if needed. In our business
this is very important because our application demands are always
evolving and lead times are usually extremely short.”
EtherCAT – speaking the language of entertainment
engineering
For the Pegasus Automation System’s communication, Flying by Foy
has taken a big step forward by using EtherCAT. “EtherCAT allows
us to seamlessly communicate with nearly any available fieldbus,”
Bevacqua explained. “With the EL6751 CANopen Master Terminal,
for example, we have a fully functioning CANopen master that’s easily and cost-effectively implemented into the EtherCAT system. Even
better, we can just as easily integrate other masters for PROFIBUS or
DeviceNet, for example, to operate over EtherCAT.”
Flying by Foy also utilizes the EL6851 DMX master/slave terminal for
lighting control. “The ability to synchronize DMX lighting and Motion
Control with EtherCAT greatly enhances our flexibility,” explained
Matt Bevacqua.
TwinSAFE ensures safety for operators and performers
Flying by Foy also guarantees operator and performer safety with
the integration of TwinSAFE in the Pegasus system. “TwinSAFE has
empowered us with an easy to implement safety solution by connecting the intelligent Safety I/O terminals on the same fieldbus and
with the same cabling as our Motion Control,” said Matt Bevacqua.
“With TwinCAT, all motion limits are monitored. TwinSAFE is the

safety controller that monitors all safety-relevant subsystems for our
full line of hoists. As safety and motion data are transmitted over the
same fieldbus, this eliminates additional cable runs. Also extending
the safety controller is easily possible: With EtherCAT, if there is a
need to add a safety function that wasn’t originally planned, you only
need to add a distributed TwinSAFE terminal and install an EL6900
Safety PLC terminal at the local control station.”
XFC: Increased performance, decreased costs
XFC technology (eXtreme Fast Control), which is based on EtherCAT
and PC Control, brings a further performance boost to Flying by Foy.
With the ability to achieve I/O response times < 100 μs, EL1262 and
EL2262 XFC terminals with oversampling from Beckhoff also play a
role in the Pegasus Automation System. “XFC terminals are useful
for replicating encoder signals for our flight simulation systems,”
explained Matt Bevacqua. With the Beckhoff standard encoder terminals it is possible to record positions in various different locations
and to synchronize them using the distributed clock functionality.
“Pegasus is able to read in an encoder position at one winch and,
using XFC terminals, replicate that high frequency signal at a local
station with an accuracy of about 10 μs and a delay of about 1 ms.
XFC Terminals help us replicate these signals without having to run
dedicated control lines, which results in considerable wiring and
cabling savings.”
Retrofitting made easy
“With one standard Ethernet cable run, we can bring essentially any
type of data from any point in the venue back to our local Pegasus
controllers,” Bevacqua explained. “This simply wouldn’t be possible
with any other fieldbus system without a far more complicated wiring
scheme and higher costs. With the EtherCAT bridge terminals, Flying

Flying by Foy’s control solution is
mounted in a 3.5” rack using a Beckhoff
C6515 Industrial PC.
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Test of a Pegasus automation system
for simulating flight motion: Operator
and performer safety are guaranteed
by the integration of TwinSAFE in the

Celine Dion “A New Day” – © George Bodnar

controller.

Celine Dion “A New Day” – Piano Movers

by Foy can easily take I/O points from one system and transfer them
over to another TwinCAT master so we can easily share motion axes
with different masters. With TwinCAT, we have a completely softwarebased motion control platform, which means significant savings since
we must constantly retool and change our equipment to suit our
clients’ wide range of artistic requirements.”
Open for future developments
The 3rd generation of the Pegasus Automation System is flying to a
great start, having been placed in over 100 axes of motion in the
field. However, the Pegasus technology advancement to bring artistic
concepts to life is by no means finished. Matt Bevacqua’s upcoming

The housing design of the Beckhoff
C6515 Industrial PC allows Flying by
Foy to develop compact and, in regards
to heat dissipation, efficient racks so
that the heat is quickly dissipated when
several of them are stacked on top of
each other.

The Pegasus automation software
serves as the traffic controller for all
platforms, in that it coordinates the
functions of the various winches, hoists
and wireless control units. TwinCAT
NC PTP from Beckhoff controls the
automation and motion requirements.

plans for Flying by Foy include developments around the AX5000
EtherCAT Servo Drives. “Incorporating the AX5000 drives will give
us a comprehensive, high performance solution that unifies the
Pegasus controls under one advanced system architecture,” Bevacqua
explained. “With Beckhoff as our technology partner, Flying by Foy
will continue to make creators’ and directors’ visions a reality – while
ultimately, and most importantly, capturing the imaginations of their
audiences.”

Flying by Foy www.flybyfoy.com
Beckhoff USA www.beckhoffautomation.com
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EtherCAT: Optimum synchronization and precision of movement sequences

Bowling robot shows the way to the perfect game
Bowling is, of course, a popular sport in the U.S. It is estimated that 70 million people go bowling in the course of
a year; more than two million regularly bowl as part of a club. As an umbrella organization, the “United States
Bowling Congress” (USBC) coordinates and ensures the technical perfection of the sport by extensive material and
quality tests. The association set a milestone in 2010 with the high-performance bowling robot E.A.R.L. (Enhanced
Automated Robot Launcher), which was developed by ARM Automation. A PC- and EtherCAT-based platform from
Beckhoff ensure precise control of the robot.
ARM Automation, based in Austin, Texas, develops custom automation
solutions for challenging industrial applications. Founded in 1993, the
main focus of the company is building robots for diverse areas and ranges
of use: testing systems for orthopedic implants, robots for handling
nuclear materials, underwater robotics for fountain shows, packaging
and assembly lines for PC production, mobile robots for warehouse automation, laser micro-machining tools in semiconductor manufacturing,
etc. The strength of ARM Automation is in the development of custom
solutions which are precisely tailored to the application. “ARM Automation was the only company that was prepared to construct the robotic
solution that we needed,” explained Neil Stremmel, Managing Director
of the USBC National Governing Body.
Bowling robots simulate player behavior
The development of the E.A.R.L. bowling robot was primarily aimed to
conduct research and test the products and materials used in bowling.
“The assessment of the robotic data allowed conclusion of the correlation

The United States Bowling
Congress has been at the
forefront of bowling research
and testing of new technology
and materials for years.

The E.A.R.L. robot’s motion
system consists of a linear
axis to position the ball across
the width of the lane, a 5-axis
positioning robot, a ball
spinner and release mechanism installed on a gripper.

of ball movement and scoring,” Neil Stremmel explained. “E.A.R.L. has
the ability to replicate virtually any bowler’s style, which will aid coaching
staff by showing how conditions change as individual bowlers compete
and how to properly adjust to the ever-changing bowling environment.”
In order to eliminate the variation that a human bowler would introduce
during the tests, the USBC used Harry, the bowling robot, in the past.
“Harry didn’t offer sufficient repeatability and was cumbersome when
adjusting test conditions such as differences in position,” is how Stephen
Grupinski, President of ARM Automation described the initial situation.
Optimum synchronization and precision of
movement sequences
The E.A.R.L. robot’s motion system consists of a linear axis to position the
ball across the width of the lane, a 5-axis positioning robot, a ball spinner and release mechanism installed on a gripper. With what may seem
like a simple swing of the arm, when the robot grips the bowling ball
and bowls it down the lane, there are actually many parameters which
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need to be captured for a single throw test. A typical E.A.R.L. test setting
consists of the following:
| orientation of the robot gripper relative to the bowling ball’s center
of gravity
| release point of the ball relative to the bowling lane (height, position
relative to foul line, position across the width of the lane, loft angle,
ball trajectory)
| ball release speed and rotation speed.
“The biggest challenge overall for the mechanical and electrical control
development was getting the timing of the bowling ball release,” Greg
Wiese, Project Engineer, ARM Automation said. USBC requires a speed
of about 24 mph or 10.7 m/s for the ball release. If the system dithered
1 ms, it equates to roughly a degree in difference for ball loft and
12.7 mm difference relative to the foul line (if it goes over this line the
bowl is void or out-of-bounds). Any additional dither and the ball could
be thrown into the ceiling or slammed into the bowling lane.
“Thanks to the distributed clock function of EtherCAT, we have achieved
optimum synchronization and precision,” said Joe Geisinger, CTO of
ARM Automation. “This provides the precision to coordinate the external
I/O with the control and position of the drives in the sub-millisecond
range: the position of the E.A.R.L. robot’s end effector is communicated
to the EtherCAT drives to determine the exact time at which the ball
needs to be released. That position measurement is exceptionally precise,
within 1 ms, and successfully creates the correct loft of the ball each time.
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With what may seem like a simple swing of the arm,
when the robot grips the bowling ball and bowls it down
the lane, there are actually many parameters which need
to be captured for a single throw test.
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E.A.R.L. is able to release a bowling ball under test within 250 μs of a
scan of the position.”
Adjustment of the parameters within seconds
In order to tackle the tight precision requirements of this unique robot
application, ARM Automation selected the EtherCAT- and PC-based control system from Beckhoff. The USBC personnel can easily input their test
settings via a Control Panel. There are 11 variables for configuring different throws via the Control Panel to adjust speed and pick-up orientation.
The robot can be reconfigured for completely different parameters in less
than 10 seconds.
The control system includes a Beckhoff C6920 Industrial PC running
TwinCAT NC PTP software and Windows CE operating system. EtherCAT
serves as the communication system for I/Os and drives. The operator
interface in use is the Beckhoff CP6901 Control Panel with 12” touch
screen.

The USBC personnel can easily enter the test settings via a Beckhoff CP6901 Control Panel with a
12-inch touch screen display. There are 11 variables for configuring different throws to adjust speed
and pick-up orientation. The E.A.R.L. robot can be reconfigured for completely different parameters
in less than 10 seconds.
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EtherCAT integrated Motion Control and I/Os
ARM Automation has been an active member of the EtherCAT Technology
Group (ETG) for years and has developed EtherCAT slave devices. “We
switched to EtherCAT years ago, as it offered us numerous advantages
compared to traditional fieldbus systems,” explained Stephen Grupinski.
“The well-known Ethernet physics, general performance data, our customers’ increasing interest in Ethernet-based networks as well as the ability to
combine Motion Control and I/O in one and same network were important
reasons for the change.” “EtherCAT also allows us to diagnose the bus
to detect broken links on the physical layer and easily determine exactly
where the problem is located along the line,” said Joe Geisinger. “Thanks
to the open architecture of TwinCAT control software, it offers the flexibility of connecting to the configuration existing SERCOS devices via a
mini SERCOS fieldbus card which is installed on the C6920 Industrial PC.”
Development of Motion Control based on TwinCAT
E.A.R.L. required the ability to flexibly gather the inputs from a wide range
of devices and communicate easily with the drives in a flexible environment. “TwinCAT System Manager and EtherCAT allow us to do just that –
we can easily pull together different platforms,” continued Joe Geisinger.
The TwinCAT automation software coordinates the acquisition of I/O and
position data from the drives, performs inverse kinematics, generates the
next joint position commands and outputs the new position commands
and data to the drives. ARM developed a kinematic transformation for
E.A.R.L. which is implemented in TwinCAT and is fed into the NC via the
external set value generation. “We used the Motion Control functions of
TwinCAT for this,” Joe Geisinger explained. “With NC PTP, we control the
motion axes and constantly monitor the status of the EtherCAT drives.”
The safety mechanism of the bowling robot was also reworked, in that
TwinCAT monitors all the safety devices. If anything happens to go wrong
during operation, the drives are immediately disabled and the robot goes
into a safe state until the system is reset properly. E.A.R.L. is also enclosed
in a protective cage with safety sensors, light curtains and safety relays
installed all around to ensure optimum safety.
Optimized test situation, simpler handling
“We now have more options and better resolution for release height, trajectory, ball speed, RPMs, and loft,” remarked USBC’s Managing Director,
Stremmel. “E.A.R.L is able to handle a larger range of ball diameters and
RPMs. Moving E.A.R.L and changing its settings is much simpler and far
more accurate than with our previous robot solution.”
“ARM is constantly combing the automation industry for new tools and
innovative processes to optimize and enhance its solutions,” Stephen
Grupinski explained and added: “our applications are inherently complex
and are often highly custom in nature, requiring flexible control platforms that can be configured on-demand to suit our customers’ needs.
Beckhoff’s open and modular control architecture provides us just the
right toolbox to rapidly develop solid customized solutions.”
United States Bowling Congress (USBC) www.bowl.com
ARM Automation Inc.
www.armautomation.com
Beckhoff USA
www.beckhoffautomation.com
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Hörmann: A flexible factory for
manufacturing garage door
guide rails

When production systems are implemented and optimized in steps, as is the case with Swiss company Hörmann
Oensingen AG, the control technology must have a special flexibility and openness. In partnership with Peter
Huber AG, Hörmann has equipped its production facility for garage door guide rails with a PC- and EtherCATbased automation platform from Beckhoff.

The ALR Vitraplan industrial door
from Hörmann won the renowned
“red dot award” for design in the
category “Architecture and Interior
Design”. © Hoermann.ch

Level of automation increases
to keep up with demand
Hörmann Oensingen AG is a production facility within the German Hörmann Group, which specializes in the manufacturing of all types of gates
and doors for residential, industrial and commercial buildings. Hörmann
manufactures in 23 locations worldwide. The main products made at
this Swiss plant are guide rails for garage door operators, which are
manufactured on two production lines. “We work closely with Hörmann
Antriebstechnik (Drive Technology) in Steinhagen, Germany,” says Ruedi
Christen, General Manager of Hörmann Oensingen AG.
From coiled sheet to fully assembled and packed guide rail
The newer of the two production lines was built in 2009 and then progressively automated by Peter Huber AG, the Beckhoff Solution Partner
with headquarters in Hochdorf. The plant produces eight different guide
rail systems. The starting point of the production includes the coils, from
which the galvanized, 1 mm thick sheet metal is unwound and fed
into a profiling machine. There, the sheet is continuously formed into a

50 mm wide C-profile. Further processing is carried out in a punching
and cut-off machine that cuts the profile to length and creates openings
and stops for mounting or installation. “The throughput rates of the
individual machine modules are synchronized with each other,” explains
computer specialist Beat Huber of Huber AG, who has a degree in Computer Science. The profile rails are then moved into a cross-conveyor and
their ends are aligned. The final step is the insertion of the drive components, also known as toothed belts.
For this process there are two different procedures. For the low-cost
variant, the toothed belts are just inserted, and customers have to fit
them themselves at a later stage. After the belts are inserted, a conveyor
moves the rails to the sorting station, where a handling robot adds
further components.
With the slightly higher-quality variant, the toothed belts are fitted automatically, with the belt tension being measured by a sensor and the
corresponding reading saved in a database. For this purpose, the coding
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Production of the guide rails begins with the coiled sheet. The 1 mm thick,
galvanized sheet is transformed into a 50 mm wide, endless C profile.

Plant photo showing the cross-conveyor. The profile rails, which have been cut
to length and pushed in, are aligned in the front station.

Ruedi Christen, General Manager of Hörmann Oensingen AG:
“Hörmann has been manufacturing in Switzerland for 27 years.
With the latest production facility, we manufacture guide rails for
garage door operators in the low-cost segment. We have developed
and built this line over the past two years, and designed it in such a
way that we can manufacture up to eight different products on it.”

of the profile rail, which is placed over the toothed belt after it is fitted, is
recorded by an optical reading station. “We thus have a traceability system
with which every product we assemble can be documented with regard to
production time, the components installed and the belt tension,” says Ruedi
Christen. When the guide rail is fully assembled, it is transported to the packing station, where the guide rails are packed in boxes. A palletizing robot
at the end of the production line stacks the boxes onto a pallet, with every
other box being turned through 180° in accordance with palletizing practices.

line we also have to control two scanner systems. Looking at the overall
picture, this system includes several independent subsystems. The handling
robot, the power screwdrivers, the hot-gluer in the packing station, and the
toothed belt stations all have their own control systems, which are connected
to the Beckhoff PC control system.”
The Hörmann production line includes two AX5000 EtherCAT Servo Drives
and AM3541 servomotors from Beckhoff. A Servo Drive is used in the
belt-winding station to insert the toothed belt in the profile. The length is
measured by a displacement transducer. The second Servo Drive is used to
position the guide rail in the assembly station.
A C6920 control cabinet Industrial PC from Beckhoff functions as the master
controller. The connections to the areas of profiling machine, belt dispenser,
glue applicator, assembly table, palletizing robot, universal handling robot,
labeller, and banding machine are implemented via digital I/O terminals. The
scanner for automated assembly and the hand scanner for manual production
are conveniently integrated with EtherCAT via serial interfaces.

The control platform must adapt to further developments
With the PC-based control platform from Beckhoff, connections to other subsystems and to higher-level computer domains by Bus links or the Beckhoff
Industrial PC’s Ethernet interface can be implemented without difficulty. As
the automation expert Beat Huber says, the current multi-core technology of
PCs has a positive impact. “In the production facility for the Hörmann guide
rails, we use multi-tasking, for example, because as well as controlling the

TwinSAFE: integrated safety expands with concept
The safety of the operator and the plant are taken care of by the Beckhoff
TwinSAFE terminals, which are incorporated in the EtherCAT terminal system. However, the application focus is moving, from semi-automation to full
automation with manual intervention, so the safety concept must be able
to gradually grow with it. Here, too, the Beckhoff platform offers significant
advantages over other approaches, in which the safety technology must be
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Assembly station for the installation of the toothed
belts in the guide rail, with Panel PC CP6201-001

Beat Huber, of the Swiss company Peter Huber AG, has overseen the
progressive implementation of the automation concept for the Hörmann
production facility. “To successfully solve the range of challenges posed by
Hörmann, we used an industrial-strength, PC- and EtherCAT-based control
platform from Beckhoff. This allows access to other subsystems as well as
to higher-level computer domains.”

implemented as a stand-alone system. “The integration of the safety technology in the Bus Terminal system or in the control cabinet represents a major
advantage,” comments Beat Huber.
Highest priority goes to operational reliability and
system availability
The specialists from Peter Huber AG have attached particular importance
to the operational reliability and availability of the line. For this purpose, a
standby PC is in place, which can take over the function of controlling the
line components in the event of a fault. “This is not a classic hot-standby
redundancy design, because as well as the program, the hard disk removed
from the faulty PC contains all the necessary process data and line-status
information. We have a hard disk for all PC-controlled production machines,
and the spare PC has a push-in slot for this disk,” emphasizes Beat Huber.
“These hard disks are not permanently built into their respective control
systems, but are used more in terms of removable media.”
Intuitive operation without hierarchies
The system is operated via a 15” touch screen. To help the operators, Peter
Huber AG have programmed plant diagrams that list various plant conditions, such as faults or impending events, in tabular format. This allows the
operator to quickly grasp what is the current status of the production line.
Says Beat Huber, “It’s as if we were keeping a log book in which every action
and event could be read, such as who was logged into the plant as well as

when and why a system fault occurred, when and by whom it was resolved,
etc. We have not implemented a hierarchy concept, i.e. the plant operator has
access to every function. And there are no hidden or limited functions.” The C
user program supplies this data – like the guide rail assembly data that has
to be documented – to a Hörmann IT database. On the control system side,
the program binding takes place via a TwinCAT-ADS interface. “We use the
TwinCAT System Manager for handling the I/O ports and TwinCAT NC PTP for
the Motion Control functions,” explains Beat Huber.
Remote maintenance without plant downtime
The automation experts from Hochdorf, Switzerland, are also responsible for
maintaining and servicing the Hörmann production lines. On this topic, Beat
Huber says, “We carry out our services mainly through remote maintenance.
From our perspective, that is a great advantage of the PC-based control
platform.”
Hörmann Managing Director Ruedi Christen can only confirm this. “Our
productivity is ideal, availability is very high and our employees in production
have no problems in operating the plant.”

Hörmann Oensingen AG
Peter Huber AG
Beckhoff Switzerland

www.hoermann.ch
www.peterhuberag.ch
www.beckhoff.ch
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Intelligent building automation: Comfort and energy efficiency in harmony

Perfect, comfortable climate in the office

People are sensitive beings: not only their comfort, but also their performance level and motivation depend on the
climatic conditions in their environment. For this reason, more attention is paid to achieving a pleasant room climate
when planning and technically equipping buildings today. To this end, building automation from Beckhoff optimally
controls the climate in the Etech Centre located in Linz, Austria.

With the Etech Centre, the company’s new headquarters, one of the most
modern commercial buildings in Linz opened its doors in March 2010 –
and not just for Etech itself, but also for several external tenants. Only
40 % of the total 12,000 sq. meters of floor space are used by the building
owner itself; the rest is divided between several other companies.
As with human beings, it is the “inner values” that count most with buildings. Much attention was paid to these, even during the planning phase.
After all, Etech Managing Director, Klaus Schmid’s vision was to construct
an energy-efficient office building that respects the health, comfort and
efficiency of its users.
Sustainability, comfort and cost-efficiency
With the Etech Centre, those responsible have successfully achieved the
difficult balancing act between cost-efficiency and sustainable building
automation. The project was implemented after just a few months thanks
to the perfect interaction among Etech, AMS Engineering and Beckhoff.
The driving force to a large extent was proxy holder Norbert Kaimberger:
“I want to create an energy-efficient building with a pleasant room climate
that results in low maintenance costs and appropriate lifecycle costs.”

In implementing the required refinements from the Etech Centre, AMS Engineering demonstrated what is possible in a building in terms of software:
Control of light and climate with precision down to a single workplace, but
with as few sensors as possible (which could fail) and a software solution
that speaks to each device in its “native language”. In the specific case of
the Etech Centre, this meant that the Beckhoff controller employed here
had to understand or learn to understand seven bus systems: EIB, Modbus,
MP-Bus, TCP/IP, DALI, M-Bus and RS485. The CX1020 Embedded PC from
Beckhoff has proven itself as control due to its openness in particular. “The
ingenious thing about the Beckhoff solution is that we can take the optimal bus system for each application, but still handle everything centrally
as if it were a normal input or output wired directly to the controller,”
explains Project Manager Martin Schwarzenberger of AMS Engineering.
Control of lighting and HVAC with precision down
to the single workplace
Regarding the energy supply, a dual system was ultimately conceived:
There is a remote heating connection for consumers that require high
temperatures and additionally for peak coverage, or a heat pump for
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Etech has been considered a model electrical installation company for over 50 years.
The company, which was established in 1956, has around 300 employees.

consumers for whom low temperatures suffice. The controller for the climatic conditions in the individual rooms is well-thought-out down to the
smallest detail. Heating, cooling, dehumidification, ventilation, shading or
lighting take place according to needs – but this is all absolutely clever
and precise down to a single workplace. In order to implement this, a total
of seven CX1020 controllers from Beckhoff were used. These coordinate,
for example, the motion detectors installed in each room which, combined
with the PC mouse and keyboard recognition, are responsible for presence
detection at each workplace. Furthermore, there are special wall elements
made of clay that assist in dehumidifying the rooms, escape balconies that
act as fixed shading or three brightness sensors permanently mounted on
the roof that precisely register the current position of the sun. The advantage of this observation: “We can make 500 Lux available precisely for
each workplace. Thanks to the motion detectors we know where and when
someone is present and we can then calculate the optimum brightness
on the basis of the position of the sun and shade and make it available,”
explains Project Manager, Martin Schwarzenberger.
Approximately 20,000 measured values
in ten milliseconds
Approximately 20,000 measured values are recorded in ten milliseconds
or passed on accordingly in the Etech Centre in Linz. For example, the
temperature is lowered automatically by one degree in winter or left
warmer by one degree in summer if nobody is in the office. “A total of
50 to 60 parameters can be adjusted for each room, extending from the

desired temperature setting and individually adjustable follow-on times
through to various lighting scenarios,” describes Project Manager, Martin
Schwarzenberger.
The primary advantage of sophisticated building automation is that everything is virtually self-regulating, therefore, light switches could be omitted.
In the Etech Centre in Linz they have been retained although the lighting
is controlled by motion detectors and the corresponding background technology. But since the employees should nevertheless be urged to switch
off the light when leaving the office, the light switch has been converted
to an energy saving button: “In truth, humans are still the best sensors.
A person knows whether they will be coming back or whether they are
leaving the room for a longer period of time. In that respect you still have
to allow him a certain amount of leeway,” says Etech proxy holder, Norbert
Kaimberger. However, the tenants have no direct “right to a say” when
it comes to the room temperature: Although they can announce possible
wishes to the plant room, they are not given any opportunity to make
changes themselves to a corresponding controller. The reason: the room
temperature setting must be coordinated throughout the entire building with the heating system in order to harmonize comfort and energy
efficiency.

Etech-Center
AMS Engineering
Beckhoff Austria

www.etechcenter.at
www.ams-engineering.com
www.beckhoff.at
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Universal automation
concept for 3-axis CNC
machining center that
automates the machining
of control cabinets
The demands on control cabinet construction are the same
all over the world: custom manufacturing or very small series
dominate. For that reason, automating the machining of
control cabinets was long considered to be a challenge. With
various material machining options, short tooling times, high
scalability and the extensive range of accessories, the fully
automated eCAB WorkCenter developed by STEINHAUER
Elektromaschinen AG offers a profitable alternative to timeconsuming and cost-intensive manual work. The control concept of the machining center is based on Beckhoff PC control
technology with TwinCAT software.

The eCAB WorkCenter from STEINHAUER is a 3-axis
CNC machining center for the all-round machining of
control cabinet housings and mounting plates.

STEINHAUER Elektromaschinen AG, based in Würselen, Germany, develops,
designs and manufactures automation technology for control cabinet construction. The product range encompasses machining centers for the fully
automatic machining of sheet metal, metal and plastics, trimming machines,
handling systems for final assembly and wiring assistants.
Fully automated manufacturing of control cabinets
The eCAB WorkCenter from STEINHAUER is a 3-axis CNC machining center for
the all-round machining of control cabinet housings and mounting plates. It is
equipped with an integrated tool change system and takes over the processing
steps that are typically performed manually, such as drilling, thread-molding,
milling and engraving. The necessary information for the machining of a work
piece, e.g. a mounting plate, is either entered on the PC workstation on the
machine or imported directly from control cabinet construction software via a
network connection. In the first step, the view of the mounting plate and the
doors is created with the CAD program. Extensive user-extendable libraries facilitate the creation of the layout. Transformers, cable ducts, mounting rails and
frequency converters can thus be selected and simply placed on the drawing
surface. Alternatively, digitized construction diagrams can be read in directly
from industry-specific CAD software. The layout is subsequently converted into
a machine program and loaded into the controller of the machining center.
“Our customers can achieve a very high rationalization effect with little
expenditure,” says Robert Nagel, Technical Director of STEINHAUER Elektro-

maschinen AG, describing the charm of his machines. “They are quick to install,
since no elaborate integration measures are necessary. We make our customers more competitive, because our range includes everything required for
well-organized control cabinet manufacturing. So far we have sold over 200
units of the eCAB WorkCenter.” “We take pride every day in the reliability and
precision of the STEINHAUER machines,” confirms Andreas Hülshorst, Plant
Technology Sales, Beckhoff. “At present, two eCAB WorkCenter CNC machining centers and two eCAB NC-CUT cutting systems are in use in our control
cabinet manufacturing plant. Without these machining centers we would not
be able to maintain the quality and short delivery times demanded today.”
High degree of automation and versatile functionality
with minimum use of hardware
Importance was attached to established quality features even at the mechanical design stage: the eCAB WorkCenter is equipped with a 7.5 KW tool
spindle and feeding drives on linear guides and ball screws. In harmony with
the brushless Beckhoff servomotors, that corresponds precisely to the requirements of stable machine construction for the fast, low-noise and precise
machining of the work pieces.
The control platform of the eCAB WorkCenter consists of a Beckhoff C6920
Industrial PC with TwinCAT NC I software, an I/O system consisting of Bus Terminals and a motion system that includes three Servo Drives from the AX5100
series. The Bus Terminal system with its wide range of digital I/O terminals
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Robert Nagel, Technical Director of STEINHAUER
Elektromaschinen AG, in front of the high frequency
tool spindle of the eCAB WorkCenter

savings potentials and competitive advantages in terms of staffing and training. STEINHAUER has developed a CAD/CAM interface for the coupling of
TwinCAT. The CAM data are available as CNC code for TwinCAT. The graphic
user interface is based on Visual Basic.

The control platform of the eCAB WorkCenter consists
of a Beckhoff C6920 Industrial PC with TwinCAT NC I
software, the BK1120 EtherCAT Bus Coupler and three
Servo Drives from the AX5100 series.

serves the integration of various functional elements, for example the automatic extraction of milling swarf, the light curtain for monitoring the work area
or the control of pneumatic work piece holding clamps. The drive technology is
designed according to the tasks: Beckhoff AM3000 synchronous servomotors
are used for the X and Y-axes of the eCAB WorkCenter and position the main
spindle motor with a rated torque of 3.5 Nm. Since the tool drive is fed only
to a small degree via the Z-axis due to the two-dimensional working plane, an
AM3000 with 1.2 Nm torque suffices for the Z-axis.
The asynchronous high frequency spindle (C-axis) installed in the eCAB WorkCenter offers speeds of up to 24,000 rpm in speed-controlled mode. The high
frequency makes ultra-fine machining and high surface qualities possible. The
integrated, fast drive technology of the AX5000 is ideal for the operation of
the HF spindle, particularly in the maximum speed range: The AX5118 singlechannel 18 A version controls current and speed with a cycle time of 62 or
125 μs. Complete integration of the AX5000 in the TwinCAT System Manager
makes parameterization very simple.
The software concept of the eCAB WorkCenter is also uniform and is written in the established standards of IEC 61131 for PLC programming and
DIN 66025 for CNC machines. “Our software runs ‘on top,’ so to speak” says
Robert Nagel, explaining the concept, “so that machine operators do not need
to have any experience with G-Code and programming. They either use the
graphic user interface and place the components on the mounting plate like
macros, or they use an E-CAD user interface.” In practice this leads to further

Universal concept with plug-and-play in case of service
STEINHAUER Elektromaschinen AG has relied on Beckhoff products since
2004. For Robert Nagel, the ‘one-stop shopping concept’ and acceptance
across international markets were decisive for the choice: all control components had to be procured from just one manufacturer in order to design
a universal machine concept that does entirely without proprietary technology. “The challenge with the eCAB WorkCenter lay in the many details. The
universality of the Beckhoff product range is one of the big tricks in the
implementation: no other manufacturer – whether large or small – was able
to offer us a solution based on a small number of high performance standard
components.” The utilization of the full drive power of the AX5100 over the
entire speed range was a further important factor.
In addition, where service is concerned, international business places particular demands on small companies that cannot be met without a strong partner.
Robert Nagel relies on the strong local presence of Beckhoff in markets worldwide, and cites as an example a machine breakdown at an Indian customer’s
site: “We were able to access the machine by remote maintenance via the
Ethernet connection and locate the fault. Beckhoff’s Indian representative sent
the spare part unparameterized to the customer, who was then able to connect
it ‘out of the box’ and very shortly the machine was up and running again.”
This feature is made possible by TwinCAT: the automatic download of the last
valid configuration of each EtherCAT device is stored in the TwinCAT start-up
list and makes plug-and-play possible in cases of required service.
The revised control concept of the eCAB WorkCenter is so universal that
existing experience and know-how is used in the in-house development of
further machines. “It is no problem for employees who are proficient with the
WorkCenter to also accompany all further developments based on the same
control environment.” An example of this is the eCAB PWA, a fully automatic
wiring assistant that significantly reduces the time required for wiring a control cabinet. That is the next project that STEINHAUER Elektromaschinen AG
will be implementing with Beckhoff.
STEINHAUER Elektromaschinen AG www.steinhauer.de
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Test rig technology: seamless integration of measurement technology in the control system

EtherCAT, the core of the modular
machine concept

Test system for gearboxes

The French company Sitia develops and constructs test rigs for industrial and technical laboratories. Its product range includes
automatic testers for material fatigue, for quality measurements and the characterization of parts, HiL (hardware in the loop) as
well as quality test rigs for different industries. Today, Sitia equips the majority of its plants with PC-based control technology from
Beckhoff. The modularity of the Beckhoff technology perfectly suits the company’s new policy of meeting its customers’ multifaceted requirements with a modular and standard machine concept.

Sitia, with headquarters in Nantes, France, has made a name for itself since
1995 as a supplier of turnkey automatic test rigs for the simulation of mechanical, physical, hydraulic, pneumatic, climatic and electrical parameters.
Sitia’s customers include the automotive, aerospace and railway industries as
well as bicycle manufacturers, the wood and furniture industry, civil engineering and many other branches of industry.
As a rule, the tests to be performed are clearly defined by manufacturers
and outfitters. Sitia develops the test rig on the basis of a precise specification sheet, which is drawn up together with the customer. Apart from the
construction of custom machines, the company has developed standard test
equipment for industries that are subject to very strict standards, such as

civil engineering, the woodworking industry as well as the manufacture of
furniture and bicycles etc.
Modular control concept offers the customer greater flexibility
Sitia relies on Beckhoff technology both for custom machines and for standard machines. “Today, 80 % of the machines that we supply are equipped
with a Beckhoff control solution on the basis of TwinCAT, EtherCAT I/Os and
EtherCAT Servo Drives. We are convinced that we have chosen the right
technology,” says Fabien Arignon, Managing Director of Sitia. EtherCAT is
the core of the company’s new control strategy, a decision taken in 2007. At
that time, Sitia took stock of the situation and decided on a new machine
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Load simulator for testing seats (above)
and test bench for ABS brake (below)

With respect to the controller, test systems differ from most other automation
applications in that they encompass a large number of sensors and actuators in various versions. “On the one hand, we wanted a higher degree of
modularity, but on the other, the configuration of the hardware and software
had to be simple to adapt,” says Fabien Arignon, explaining the reason for
choosing Beckhoff technology. “In addition to the modularity and scalability
of the hardware and software, Beckhoff also covers the wide range of I/O
signals required for applications in test rig automation.”
Seamless integration of measurement technology
in the control system
With EtherCAT, Beckhoff also fulfilled Sitia’s expectations for a fieldbus system with real-time performance. For example, the EL3602 EtherCAT Terminal
acquires the measured values with an accuracy of 0.01 % and offers an ideal
basis for high-performance and high-precision measurement technology. The
seamless integration of the measurement technology into the automation
solution makes special modules unnecessary. “With EtherCAT Terminals we
can acquire measuring signals directly in the standard I/O system,” explains
Fabien Arignon, “which considerably simplifies the control architecture.”
Sitia uses LabView from National Instruments as the operator interface.
“Both we and our customers know this software well,” says Fabien Arignon,
explaining the choice. “LabView is particularly interesting for us because of
the software libraries for the visual representation of measurements in the
most diverse formats (digital or dial displays, curves, tables etc.).” Sitia uses
TwinCAT PLC from Beckhoff as the universal programming and automation
software. Data is exchanged very simply between TwinCAT and LabView via
the Beckhoff communication DLL.

concept with which it could align itself to market requirements. “Industrial
laboratories need machines that are tailored precisely to their tests. But at the
same time they also demand independence, which means they don’t want to
constantly rely on their supplier if sensors or actuators have to be added to or
removed from the machine, or if settings have to be changed and parameters
entered. We had to come up with a solution that would allow us to offer this
flexibility,” explains Fabien Arignon. These considerations ultimately led to
the concept of a modular universal test rig. “Modularity and the standardization of components form the matrix of our new machines,” adds the Sitia
Managing Director. This modularity exists on several levels and extends from
the mechanical components to the controller.

Open concept allows subsequent extensions and changes
In addition, the universal test rigs from Sitia are intended to allow the customer to further develop the configuration of its machines independently.
This function was even one of the priorities in the specification sheet for the
modular machine concept. I/O reserves are provided so the user can add or
change sensors and actuators as well as the necessary measuring modules
in its machine, depending on needs. The changes concerned are specified in
a table under LabView and passed on to TwinCAT. “Special knowledge is not
required on the part of the user, because the software is easy to use,” says
Fabien Arignon. “Of course, this flexibility could only be accomplished because a wide range of potential changes and developments were considered
from the outset.”
Sitia
Beckhoff France

www.sitia.fr
www.beckhoff.fr
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EtherCAT in standard
microprocessors from
Texas Instruments
Matthias Poppel, Director for Embedded Processing at Texas Instruments,
announces EtherCAT interfaces on TI controllers.

Texas Instruments (TI) announced at Hannover Messe 2011 that they would integrate
EtherCAT slave controllers into several standard microprocessor and microcontroller
product lines. Matthias Poppel, Director of Embedded Processing at TI, said at a press
conference held at the EtherCAT Technology Group (ETG) booth: “The EtherCAT protocol set new standards for real-time performance and flexibility – decisive properties
for the Embedded ARM chips from TI for the industrial market. As a leading communication protocol, the increasing popularity of EtherCAT in drive and I/O applications
is additionally based on the robustness and simplicity of the technology.” The first
products from TI with an integrated EtherCAT interface are due to become available
by the end of the year. “For the first time ever, a large chip manufacturer is integrating
a dedicated real-time Ethernet interface in a standard microcontroller series – and
has selected EtherCAT for this,” stresses Martin Rostan, Executive Director of the
ETG. “EtherCAT is thus becoming a mainstream technology even beyond the world
of automation. This is a very important milestone in the spread of EtherCAT and will
open up completely new markets for the technology. I am sure that this will help
EtherCAT achieve a strong position in various Embedded applications and, naturally,
to further accelerate its acceptance in the automation market!”

EtherCAT goes mainstream: FPGA and ASIC implementations supplemented
by standard microprocessors

Seminar series in Great Britain
and Switzerland
The ETG Industrial Ethernet seminar series have been successfully continued in Great Britain and Switzerland. The
events purposefully address fieldbus users. Apart from the
actual presentation of the technology, the all-day seminars
consisted, above all of application-related presentations,
for example on migration from traditional fieldbuses
to EtherCAT, or on specific competitive advantages for
machine manufacturers that are possible thanks to the
EtherCAT technology.
The ETG seminars in Great Britain (above) and Switzerland (below)
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Automation World in Korea

ETG booth at the Embedded World

The first trade fair booth of the ETG in Korea at the Automation World in Seoul
was organized by the Korean ETG office under the direction of Key Yoo. In addition
to a large number of EtherCAT applications, the booth also exhibited a selection
of EtherCAT products, including some from Korean manufacturers.

EtherCAT does not need switches, the master is implemented in software on
standard Ethernet ports and inexpensive chips are available for slave devices.
EtherCAT is thus ideally suited for internal (Embedded) applications in devices
where CAN or serial interfaces reach the limits of their performance. For this
reason the ETG exhibited at the Embedded World in Nuremberg, Germany – and
met with great interest there: besides many new customers, several developers
from ETG members also visited the booth and took the opportunity to “talk shop”
with the EtherCAT experts.

ETG in China
Demand for EtherCAT is also growing
strongly in China. Beryl Fan, Manager of the
ETG office in Beijing, says: “We are seeing
an increased interest and ever increasing
acceptance of the EtherCAT technology and
its advantages on the part of visitors.” The
ETG booths at the SIAF show in Guangzhou
and at the FA/PA show in Beijing were well
attended.
SIAF in Guangzhou

ETG at Hannover Messe
With 65 joint exhibitors and over 280 EtherCAT products at the
ETG booth alone, the association once again sent a clear message
at Hannover Messe: no other fieldbus organization can exhibit
anywhere near as many devices. One of the highlights of the
exhibition booth was the world record multi-vendor drive demo:
35 drives from 24 manufacturers separately and synchronously
driven on just one EtherCAT bus system.

FA/PA in Beijing
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Review: Beckhoff at
Hannover Messe 2011
Beckhoff presented its complete range of products and solutions in an
area of around 1000 sq. meters at Hannover Messe 2011, which took
place from April 4th to 8th. Beckhoff was well-represented at Hannover
Messe 2011 with two booths. In addition to the main booth in the
Industrial Automation area, Beckhoff had a separate industry-focused
booth in the Wind trade fair area.
More than 200 Beckhoff employees from 25 countries were on hand to
welcome the international customers and visitors. The total number of
Hannover Messe visitors exceeded 230,000 – an impressive increase of
80,000 visitors compared to 2010. Around 60,000 of these visitors came
from foreign countries.
Trade show impressions and videos: www.beckhoff.com/hmi

With the introduction of TwinCAT 3, flexible safety technology from Beckhoff is

“25 years of PC Control – from an idea to a

extended by adding functions for engineering and runtime. The new concept of-

world standard”: the first PC-based controller

fers a choice of programming languages and, therefore, increases the flexibility

from Beckhoff was delivered as early as 1986.

and application range for safety applications. In addition to the familiar function
block diagram language FBD, programming can also be accomplished in the highlevel language C.
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Beckhoff presented its advanced control solutions
for wind turbines in the Wind area at Hannover
Messe 2011. The main point of interest was the
Beckhoff solution for Condition Monitoring.

In the field of Scientific Automation

Within the context of the TectoYou initiative, around

Beckhoff presented, amongst others, new

800 students from east Westphalia, Germany, visited

high-precision measurement terminals.

the Beckhoff booth to gather information about the
world of automation as well as about apprenticeships and opportunities for study at an international
company.
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Beckhoff presented its automation solutions for the packaging industry to professionals from around the world at
Interpack 2011, which took place from May 12 to 18, 2011.
One of the central topics of interest was the new software
solution for robotics; TwinCAT Kinematic Transformation extends the Beckhoff PC controller with the option to manage
robot functions in software and to implement them directly
on the control computer. The kinematics for Cartesian portal,
shear, roller (H-Bot), 2-D parallel and 3-D Delta are extended
by the first 6-axis kinematics on the basis of cables. With the
integrated tracking algorithms, for example, packages on
moving conveyor belts can be simply followed and picked up
by the robot at a suitable point in time. Trade show visitors
were able to see the functional principle of the Beckhoff kinematic software live during the demonstration of the highly
dynamic H 130 handling module developed by the major
packaging machine manufacturer, Multivac.

One of the highlights at Interpack 2011 was the linear transport system for packaging machines
developed jointly by Bosch Packaging and Beckhoff. It is a product supply system for horizontal
hose packaging machines, which compensates for fluctuations in the product flow and ensures the
gentle transport of products. Although it has an extremely compact design, the transport system
achieves an output of 1,400 products per minute. The PC-based control technology was supplied
by Beckhoff: The mover is controlled by an EtherCAT EL7203 servo terminal. Additionally, Beckhoff
developed the multi-channel absolute position measuring system for the linear transport system.
Functionality of the linear transport system: www.beckhoff.com/transport_system

Uwe Prüßmeier (Product Manager, Fieldbus Systems at Beckhoff Automation)
in conversation with Anja Böhm (Project Manager, ITS and Technology Scout
at Bosch Packaging Technology) in front of the intelligent transport
system integrated into a Bosch BVK 1300 A at the Bosch Interpack booth.

Trade shows 2011
Europe
Germany

FMB
November 09 – 11, 2011, Bad Salzuflen

Czech Republic

France

Tabexpo
November 15 – 18, 2011, Prague

Intelligent Building System
September 20 – 21, 2011, Paris

SPS/IPC/DRIVES
November 22 – 24, 2011, Nuremberg

www.tabexpo.org

www.ibs-event.com

www.mesago.de/sps

Denmark

Measure Expo
October 04 – 06, 2011, Paris

Austria

HI-Industri
September 06 – 09, 2011, Herning

www.forum-maschinenbau.com

EU PVSEC
September 05 – 08, 2011, Hamburg
www.photovoltaic-conference.com

EMO
September 19 – 24, 2011, Hanover
www.emo-hannover.de

Motek
October 10 – 13, 2011, Stuttgart

Smart Automation
October 04 – 06, 2011, Linz

www.hi11.dk

www.smart-automation.at

Finland

Belgium

Automaatio
October 04 – 06, 2011, Helsinki

www.easyfairs.com

Innovative Mechatronics Automation
October 05 – 06, 2011, Lyon
www.mecatronique-automation.com

www.motek-messe.de

easyFairs ECL
September 22 – 23, 2011, Brussels

http://en.mesurexpo.com

www.automaatiomessut.fi

Icalepcs
October 10 – 14, 2011, Grenoble
http://icalepcs2011.esrf.eu
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Beckhoff presented its solutions for various fields of
application in stage and show technology for the first
time at Prolight + Sound 2011.

Beckhoff presented its range of products and solutions for woodworking machines at
Ligna. Under the slogan “Making more out of wood: innovative, efficient, trend-setting,”
Ligna recorded 26 % more foreign visitors in 2011, achieving strong international growth.

Norway

Switzerland

India

USA

PEA
September 27 – 29, 2011, Oslo

Ineltec
September 13 – 16, 2011, Basel

Engimach
November 23 – 27, 2011, Ahmedabad

InterSolar North America
July 12 – 14, 2011, San Francisco

www.pea-messen.no

www.ineltec.ch

www.engimach.com

www.intersolar.us

Russia

easyFairs Industrie- & Zweckbau
October 12 – 13, 2011, Bern

Malaysia

Pack Expo West
September 26 – 28, 2011, Las Vegas

HI-Tech Building
November 08 – 10, 2011, Moscow

www.easyfairs.com

Industrial Automation
July 20 – 23, 2011, Kuala Lumpur

www.hthb.ru

Asia

www.asean-ia.com

China
Spain
ITMA
September 22 – 29, 2011, Barcelona

Propak China
July 13 – 15, 2011, Shanghai
www.propakchina.com

China Wind Power
October 19 – 21, 2011, Beijing
www.chinawind.org.cn

Nordisk Träteknik
October 26 – 27, 2011, Falun
www.nordisktrateknik.se

Solar Power International
October 12 – 14, 2011, Los Angeles
www.solarpowerinternational.com

North America

www.itma.com

Sweden

www.packexpo.com

Canada
Canadian Manufacturing
and Technology Show
October 17 – 20, 2011, Toronto
www.cmts.ca

Process Expo
November 01 – 04, 2011, Chicago
www.myprocessexpo.com

Fabtech
November 13 – 16, 2011, Chicago
www.fabtechexpo.com

Industrial Automation Show
November 01 – 05, 2011, Shanghai
www.industrial-automation-show.com

Marintec
November 29 – December 02, 2011,
Shanghai
www.marintecchina.com

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