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Martin Rostan,
Head of Technology Marketing,
Beckhoff

Will TSN mark the end of the fieldbus era?
Time-Sensitive Networking (TSN) is the latest topic that everyone’s talking

This means that TSN will provide a bundle of features for use by Ethernet-based

about in the industrial communication field. TSN technologies are intended to

systems. Some of these require no modification whatsoever, similar to the transi-

give Ethernet real-time capability, which puts all sorts of ideas into people’s

tion from hubs to switches decades ago, which delivered huge benefits without

heads. At a recent trade show, someone told me in an almost pitying tone that

requiring any changes in the protocol. Others will require some reconfiguration

thanks to TSN, standard Ethernet will now be able to cover all fieldbus-related

effort and, therefore, some system modifications. Ultimately, TSN features will

requirements, making fieldbuses and their Ethernet-based successors like

significantly improve the real-time capability of Ethernet, which is why a work-

EtherCAT entirely superfluous.

ing group of the OPC Foundation recently started taking on the challenge to
integrate future TSN features proactively into the OPC UA protocol – with the

Does this mean that the arrival of TSN will mark the end of the fieldbus era?

active participation of Beckhoff experts, of course. And yes, the real-time capa-

Fortunately, we at Beckhoff don’t just seek to invent trailblazing technologies

bilities of TSN Ethernet are expected to extend to areas that used to be the ex-

– we are also present in all relevant standardization committees. For example,

clusive domain of classic fieldbus systems and their Ethernet-based successors.

our internationally recognized communications expert Dr. Karl Weber, one of
the better-known veterans of the fieldbus wars, has been active in the IEEE’s

None of this means, however, that EtherCAT will cease to exist. Thanks to the

TSN Task Group since its first meeting in March 2004, when the project was still

unique functional principle of EtherCAT, i.e. processing on the fly, it will still be

known as “AVB” (Audio Video Bridging). Starting on page 10 of this issue of PC

much faster and this without the overhead and complexity of future TSN solutions.

Control, Dr. Weber explains the basics of TSN in an easy-to-understand manner.

And let’s not forget that we employ the EtherCAT Automation Protocol (EAP),
which uses standard Ethernet infrastructure, on the level above the EtherCAT

TSN is not a fieldbus, and is not looking to become one. Rather, the umbrella

master or to network multiple EtherCAT systems. Here, too, EtherCAT will benefit

term TSN covers several projects that are only indirectly related to real-time

from TSN, which is why we are looking forward to TSN and keep actively partici-

communication. One subproject, for example, deals with cable redundancy,

pating in its development.

while another addresses the reservation of resources for real-time operation.
Fieldbus network management, the application layer, or even device profiles, on
the other hand, are not even on the agenda.
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Open control technology: Wide range of PROFINET I/O components

Leveraging EtherCAT Box benefits for PROFINET
Through the openness of PC-based control technology, major technological benefits can be leveraged in conjunction with
numerous communication networks. The new EP9300 EtherCAT Box, for example, provides a gateway to PROFINET RT networks.
This enables the use of the high-performance EtherCAT Box I/O system as an integrated IP 67 solution in PROFINET environments.
The IP 67 protected EP9300-0022 EtherCAT Box from Beckhoff connects

applications. The EP series with plastic housing is ideally suited for moist, dirty,

PROFINET RT networks with EtherCAT I/O modules, enabling local installation

or dusty conditions in general machine construction, in assembly applications,

in the field. This extends the higher-level network – entirely without the use

or in semiconductor and logistics environments, for example. The EQ module

of a control cabinet – with a subordinate, high-performance, and ultra-fast I/O

series, with its stainless steel housing and IP 69K protection, is designed for

solution. The telegrams are transferred from PROFINET RT to EtherCAT and vice

applications in the food/beverage, chemical, and pharmaceutical industries. The

versa, so that the EtherCAT Box modules can be integrated seamlessly.

modules from the ER series have a particularly robust die-cast zinc housing,
making them ideal for harsh industrial and process environments, such as

The shock- and vibration-resistant, sealed EP9300 EtherCAT Box is connected

pressing systems and metal foundries, or automotive environments and robotics

to PROFINET via a d-coded M12 socket. The I/O system consists of an EP9300,

applications where weld spatter resistance is a key requirement.

to which a wide range of standard digital and analog EtherCAT Box modules
can be connected.
IP 67 I/Os for all applications
The three EtherCAT Box series – EP, EQ and ER – provide a wide range of IP 67
I/Os, which can be installed directly in the field. The range includes standard digfor highly complex measuring tasks. The EtherCAT Box I/Os are available with

Further information:
www.beckhoff.com/ep9300

different housing types to meet the requirements of a wide range of industrial

www.beckhoff.com/Profinet

ital I/Os up to more complex models, such as stepper motor modules or modules
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High degree of scalability, with nine display sizes for Panel PCs and Control Panels

Multi-touch HMI range expanded with
11.6-inch widescreen panel
With its comprehensive range of Control Panels and Panel PCs, Beckhoff provides the optimum product portfolio to address
all multi-touch HMI needs. These devices offer a solution for complete machines or systems, in an integrated and customizable
manner, and provide a top quality look and feel. The new 11.6-inch widescreen display format now offers increased scalability in
the range of mounting arm devices.
The popular CP2xxx and CP3xxx multi-touch panel series from Beckhoff are

particularly beneficial for machine builders that use a uniform user interface

complemented by new 11.6-inch devices in 16:9 widescreen format. The dis-

for their machine range and want to scale the operating panel according to the

play range now comprises a total of nine models: 7-inch, 11.6-inch, 15.6-inch,

machine size in a simple and cost-effective manner.

18.5-inch, 21.5-inch and 24-inch in widescreen format; 12-inch and 15-inch in
the conventional 4:3 format as well as 19-inch in 5:4 format.

The new widescreen devices are available as built-in Panel PC series CP2211,
CP2611 and CP2711 as well as built-in (CP2911) or mounting arm Control Pan-

With this wide range of options, the multi-touch panel series from Beckhoff now

els (CP3911). All Beckhoff multi-touch panels in the mounting arm configuration

offers the modern widescreen format in the fine scalability offered by traditional

feature a high-quality housing machined from aluminium with metal perimeter

4:3 and 5:4 HMIs. Another bonus is the high resolution of the new 11.6-inch

protection for the display front.

display, at 1366 x 768 pixels. This matches the impressive resolution of the
15.6-inch and 18.5-inch devices, enabling the use of an existing visualization
on HMIs in three different sizes without additional engineering effort. This is

Further information:
www.beckhoff.com/multitouch
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FFanless compact IPC with multi-core Intel® Atom™ technology

Quad-core processor power
in the smallest spaces
The C6915 control cabinet PC extends the range of Beckhoff Industrial PCs with a fanless, extremely compact unit that features
state-of-the-art multi-core Atom™ technology from Intel®. Thanks to the high computing power of up to four processor cores,
scalable to match system demand, this unit opens up a new price-to-performance class for PLC and motion control applications.

The new C6915 control cabinet PC, which measures only 48 x 164 x 119 mm

The C6915 is ideally suited for control tasks in the medium performance range,

(without mounting plate), is the most compact model in the Beckhoff Industrial

but also for motion applications and – thanks to the advanced processor plat-

PC (IPC) range. Thanks to the low heat dissipation of the Atom™ processors,

form – more complex graphics applications.

this robust IPC does not require a fan, despite its compact size. Offering a high
degree of configuration flexibility, the storage medium can be an HDD, SSD

This addition means that the benefits of the cost-effective, low-loss, and

or CFast card, as required, and the computing power is scalable to match the

high-performance multi-core Atom™ processors are now available for the

demand of the application. Processors with one, two, or four cores are available:

whole Beckhoff IPC range: as a CP67xx, CP27xx or CP37xx Panel PC (with single-

®

™

–

Intel Atom CPU, 1.46 GHz, 1 core

or multi-touch and 5.7- to 24-inch displays), a CX5100 Embedded PC, and as a

–

Intel® Atom™ CPU, 1.75 GHz, 2 cores

C6915 or C6925 control cabinet PC.

–

Intel® Atom™ CPU, 1.91 GHz, 4 cores
Further information:
www.beckhoff.com/C6915
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Interview with Hans Beckhoff on the topics of corporate management, innovation, and Industry 4.0

“The purpose of technology is to serve
the needs of people”
In an interview with Claus Wilk, Vice Editor-in-Chief of the German trade magazine “Produktion”, Hans Beckhoff shares his views
about his role as an entrepreneur, social responsibility and innovation. Finally the Managing Director explains the benefits of PCbased control technology in context with Industry 4.0 and the IoT.
Mr. Beckhoff, many years ago your company started off “small”,

You’ve been doing this job for 35 years now. Is it still fun?

but now you have 2800 people who work for you, generating

When I started, I was just 26 years old. Initially, I planned to run the business

€ 510 million in annual sales. How do you personally manage the

for ten years and then become the lead singer in a rock band (laughs). But

balancing act between maintaining your technical competence

everything takes time, as I have learned over the years. When you introduce a

and running such a large company?

new technology into the market, or want to set up a company with an extensive

From the garage, in which I actually started, through moving to a larger

global reach, the process required to reach your goals takes a lot longer than

company, you run through a number of different stages and phases; it is a

you might think at first. Our company is now a large, international community,

very dynamic process. Every entrepreneur brings along his/her own individual

with great team spirit and solidarity, as well as a strong technological basis. To

strengths. As a nuclear physicist, I place a special focus on technology. But

be honest, I think there is nothing better than that.

as I understand it, technology is not a means unto itself. It must always be
viewed in the context of the good it can contribute to social developments.

You mentioned the social responsibility of technology companies.

What is important to me is the responsibility that we have above and beyond

Could you explain what you mean by that?

our own companies.

This involves different levels. The first is that I support different social projects
myself as an entrepreneur. Giving something back to the community from the

There are entrepreneurs who think the same way, but who have

affluence that we enjoy is simply something that we have to do. Second, as the

ultimately failed, due to the strong growth of their enterprises.

owner of a company, I assume responsibility for the places where my employees

How have you achieved this level of success, while maintaining

work, i.e. in terms of infrastructure and common welfare. Ultimately, we want to

your commitment to social responsibility?

develop technology to serve the needs of people. With automation technology,

Our success as a company can be directly tied to the performance of our first-

we want to produce products more quickly, more efficiently, and less expensively,

class team, which has grown significantly over the years, yet continues to dis-

while seeking greater efficiency in the use of resources. Why? The number of all

play great loyalty towards the company. You have to be able to think in different

products needed around the world is constantly increasing, and people’s purchas-

dimensions in order to be able to evaluate and assess the impact of decisions

ing power is also on the rise on a global scale. However, we have only a limited

you make. Commercial accounting is really not “that” complicated, from the

amount of raw materials and resources on this planet to get the job done. Re-

point of view of a physicist anyway (laughs).

sponsible design in automation technology is the key to meeting this challenge.
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… which of course means, depending on the “dictator”,
that some good ideas might fall by the wayside …
That’s the problem with dictators and decision-makers (laughs). It’s always after
the fact that you see where and when mistakes were made. However, anyone
who makes mistakes all the time will not stay around in management for very
long, so we make every effort to learn from our missteps and improve in the
future.
Let’s take a look at the technologies offered by Beckhoff
from a customer’s point of view. Once I decide to use Beckhoff
products, do I buy a complete philosophy that I will have to
stick to in future?
We provide the user with a complete modular range of hardware and software
components for automation. Our modules can be used in a multitude of applications ranging from machine building to measurement technology, and from
building automation to stage and show technology. It’s the users who decide
Claus Wilk, Vice Editor-in-Chief
of German trade magazine “Produktion”

which components out of our “automation kit” they actually want to use. As
you know, our automation platform is characterized by openness and interoperability, which means that you can combine Beckhoff systems with products
from other vendors without problems. It is interesting to see, however, that our
open PC Control automation philosophy seems to attract a certain customer
type. Let’s take the Japanese market as an example: If somebody is a committed
Mitsubishi user through and through, this is not a fit for us and our open control
concepts. We wouldn’t even try to win over such a user, which in fact means that
we select our customers through our product philosophy. With some self-confidence I might also put it that way: It is modern and open-minded companies

Can that really work? Doesn’t automation reduce

that are a good fit with Beckhoff.

the number of available jobs?
What we are talking about here are processes in society as a whole. Let’s

If we’re talking with Hans Beckhoff, there’s no way we can

assume that there will always be progress, as far as productivity is concerned.

avoid the topic of Industry 4.0. Somebody who has relied

As a result, we will be able to produce more goods using fewer resources in

on open PC-based control systems since the 1980s must feel

the future. What plays a decisive role is the distribution of the growth attained.

that Industry 4.0 proves that they were on the right track all

There are different social interest groups who want to participate, and, as

along, right?

a result, are in competition with one another. In our developed civilization,

Absolutely! Today’s PC-based control systems are very successful in taking full

however, these interests always tend to even out. The proof? Just take a look

advantage of the convergence of IT and automation. That was and is “Industry

at our own country of Germany: we are a highly developed nation, we depend

3.5”, if we refer to the use of electronic control systems on machines as Industry

on automation technology as a high-wage location, yet we continue to move

3.0. With our philosophy, we are perfectly positioned to fully leverage this con-

closer to full employment.

vergence of the internet and automation technologies. Further developments
will continue to be exciting, surprising and amazing, especially as concepts

It takes a lot of innovative strength in order to participate

from the consumer sector continue to find application in the industrial sector. In

successfully in these developments. How does the Beckhoff

addition to the industrial sector, the Internet of Things – imagine an intelligent

process of innovation work?

jam jar or a talking coat button – will include previously unimaginable things,

We are first and foremost a technology company; one third of all our employees

functions and business models. However, we have also learned that industrial

are engineers. In addition, we are constantly exchanging information with our

revolutions do not take place in just a day. We begin to see it take shape only

customers. If you walked through our company today, you really would bump

when we look back and analyze what has actually happened. I am sure that, if

into our users almost everywhere. We strive to remain state-of-the-art in our

we fast-forward to the year 2040, they will be able to clearly see that the fourth

field, implementing the most advanced hardware and software developments

industrial revolution began in the first 20 years of this century!

in our products. However, the core of our innovation culture revolves around
our people: nobody here is afraid to speak openly about their ideas whenever

Published in “Produktion”, Issue No. 15, 2015, Verlag Moderne Industrie, Germany,

and wherever necessary. Our aim is to cultivate a truly friendly development

www.produktion.de

atmosphere where anyone can speak their minds and discuss concerns democratically. In the end, however, it is the department heads, myself included,
who are the “dictators”, tasked with determining the best course of action and
making the final decisions.
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Time Sensitive Networking:
Deep impact or
mission impossible?
The major shortcoming of Ethernet often boils down to a lack of real-time capability. The IEEE task group Time Sensitive
Networking (TSN) intends to change this. The intention is for real-time to become an integral part of the Ethernet
standard, rather than a non-standard-compliant add-on. But is this really a feasible approach?

Ethernet is specified and continually developed in the working groups of the

Does TSN really help automation companies?

IEEE 802 project. Two years ago, the Time Sensitive Networking (TSN) task group

The procedures defined in TSN are not suitable for efficient distribution or

was established, seeking to make Ethernet usable for time-critical applications.

for gathering small data quantities. Compared with an EtherCAT solution,

However, IEEE 802 does not offer a complete solution, but instead provides

for a typical data volume below 10 bytes per device, TSN would result in a

standards for the data transfer layer that require integration into an application

tenfold increase in protocol overhead, even in a best-case scenario. The TSN

concept.

approach, with its significantly poorer efficiency, is therefore not really suitable
for conventional I/O or drive applications. However, it can have advantages in

The original plan envisioned the projects of the Time Sensitive Networking

heterogeneous environments with data quantities of more than 100 bytes per

task group be completed by the end of 2016. However, in addition to the six

transfer. Such an environment can be found, for example, in the networking of

originally proposed extensions to the Ethernet standard (see pages 12 – 13),

controllers, in robot cells, or in the integration of camera systems into automa-

further projects are under discussion in the meantime. For example, the group is

tion systems.

developing a procedure that involves forwarding of time-critical messages only
to the immediate neighbour during each cycle (IEEE 802.1Qch). This is advanta-

TSN standards do not provide tailor-made solutions

geous if the cascading depth is low. The approach can help integrate wireless

Since standards are unable to take into account individual cases and special

devices or other components with latency that is difficult to determine, and it is

requirements, some functions may not be particularly suitable for specific

more robust than time control.

automation applications. For example, although IEEE 802.1Qca includes a
provision for the distribution of topological information, this protocol contains

An additional aspect discussed by the experts is how to limit the effects of

so much functionality that there is significant transfer and memory overhead.

nodes that act incorrectly. To this end, the incoming side (ingress) of the nodes

The lack of scalability limits the usability for simple nodes, as the important

must monitor the partners (IEEE 802.1Qci). Ethernet itself is also subject to

information regarding the topology could be distributed with significantly

changes: particularly noteworthy is the new two-wire transmission technology

lower overhead.

(100 Mbps: IEEE P802.3bw, 1 Gbps: IEEE P802.3bp), for which unshielded cables
can be used. The main drivers for new projects here are car manufacturers. If

The degrees of freedom for synchronisation were limited in IEEE 802.1AS. Yet

the forecasts of half a billion Ethernet ports installed in vehicles by 2021/2022

there is no restriction on the forwarding delay of the individual nodes, which

come true, this will also have a lasting effect on other markets – not just direct

may have a very negative impact on the clock control loop. The delayed adjust-

suppliers.

ment of the clock may cause increased inaccuracy in individual nodes.

1) (2014 Ethernet & IP at Automotive Technology Day, Automotive Ethernet: Market Growth Outlook, Ian Riches, Strategy Analytics: http://standards.ieee.org/events/automotive/2014/00_Automotive_Ethernet_Market_Growth_Outlook.pdf)
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Synchronized sending in a reserved channel can eliminate the impact of other

the Manufacturing Automation Protocol (MAP), or the attempt to network with

protocols on time sensitive streams, the real-time traffic would have to be

.NET components. All failed approaches were characterized by unnecessarily

scheduled, however, to avoid additional delays in the cyclic data exchange. This

high complexity of protocols with relatively low efficiency and a lack of focus

is a complex optimization task, and thus it is not feasible to find the optimal

on the needs of automation vendors. TSN also has a tendency towards more

schedule even with a limited amount of data streams in a reasonable time.

complex procedures. Nevertheless, there are quite a few companies that have a
strong interest in standardized real-time Ethernet at cell level. However, at the

Integration in applications

field level working solutions are already available. The willingness to establish

The focus of IEEE 802 is data communication. An application layer is required

an additional fieldbus will likely be limited. Still, TSN could well play an import-

to integrate communication into a control environment. At cell level, however,

ant role higher up in the automation pyramid.

proprietary application protocols of the control system manufacturers dominate.
There are several standards at the I/O level with similar structures which may

So it makes sense to grapple with TSN and associated activities, even if many

be used. The limited addressing volume may present challenges, but the model

key questions remain. Automation companies and automation providers should

itself can be applied. CANopen-based protocols with certain extensions would

build on the achievements at the I/O level to-date. If TSN is to become a suc-

be a candidate as an intermediate level. This would facilitate the transition to

cessful model for automation in a heterogeneous cell infrastructure, there is a

the I/O protocol world and would therefore be efficient, both in the cyclic and

need to agree on an application protocol and to select appropriate real-time

acyclic range.

mechanisms from the TSN pool.

Moreover, there are new efforts under way concerning the OPC UA standard,
focussing on enhanced real-time capabilities, and also allowing for support of
TSN. OPC UA offers a very powerful infrastructure which can be extended with
real-time capabilities. Thus it enables a unique approach to define a common
real-time protocol suite at higher levels of automation.
TSN – a success story?
Industrial communication has been a key driver for progress in automation
technology. However, it has also produced a number of “ghost towns”, such as

12 technology
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Low Latency
Trafﬁc
Send Unit

Legacy
Trafﬁc

A “traffic light system” can be used

The data streams must be organized

to avoid delays in data streams due

like the timetable of a rail network,

to low-priority traffic.

albeit without transfers.

Technology in detail: The real-time standards
To date, the TSN group has initiated six standardization projects:

Enhancements for Scheduled Traffic (IEEE 802.1Qbv)
The time control of send operations plays a key role in TSN. Just like in “real life”,

Improved synchronization behaviour (IEEE 802.1ASbt)

there may be traffic jams on information highways, and even with high-priority

The previous version of IEEE 802.1AS had already specified a synchronization

real-time data and preemption, there may still be some variation in transmission

protocol for the timing of distributed clocks, based on the IEEE 1588 standard.

times. Since the time-sensitive streams are transmitted cyclically, largely undis-

It had promoted the integration into a standard Ethernet environment. However,

turbed communication can be realized by blocking less time-critical data just be-

compatibility with other 1588 Ethernet profiles was lost. The new version will

fore cyclic communication. The procedure is comparable to traffic light control.

incorporate the accepted features of one-step transparent clocks. The main area
for improvement right now is the response to error situations, such as failure of

Path control and Reservation (IEEE 802.1Qca)

a communications line or a master. The new version should also be able to deal

In order to get from A to B as quickly as possible, you need a map and a route

with different time domains in a device.

planner. Just like in everyday life, a network requires one to capture the way
in which components are arranged and determine how to select the commu-

Frame Preemption (IEEE 802.1Qbu)

nication routes in the most efficient manner. The protocol can be based on the

A major problem for deterministic transfer of time-critical messages is legacy

“Intermediate System to Intermediate System” (IS-IS) concept, which is also

traffic on the same network segment, where an individual frame can be more

used by routers. It involves gathering and distribution of topology information.

than 1,500 bytes long. This can result in delays of up to 125 μs per node cycle.

After several iterations, all nodes have all the topology information from the

The problem can be addressed by means of a frame interruption mechanism

entire network. If there are several possible routes that lead to the destination,

(specified within the IEEE working groups in Ethernet project P802.3br). Ulti-

the procedure can be used to find the shortest one. It can also be used to

mately, this mechanism will require not only new network components, but also

identify redundant routes. This project was initiated outside TSN using built-in

new Ethernet ICs in the end systems.

TSN-features.
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Low Latency
Channel
Stream a
Stream b
Stream c
Stream d
Stream e
Stream f

The data streams are organized such that

Dr. Karl Weber, Senior Technology Expert,

no overload situations can occur.

Technology Marketing, Beckhoff

Seamless Redundancy (IEEE 802.1CB)

bandwidth. It is an extension of the existing reservation protocol. It has become

Although the IEC already provides specified protocols for seamless redundancy

clear, though, that it will not be feasible to meet all the extended requirements

such as High-Availability, Seamless Redundancy (HSR), or the Parallel Redun-

of TSN by merely extending the existing reservation protocol. This means that it

dancy Protocol (PRP), they require that the complete data exchange between

will still be necessary to find additional mechanisms for implementing real-time

stations be designed for redundancy. This can cause problems, because the

channels in the future.

order of the messages is not respected in the event of a fault. In addition,
troubleshooting is quite complex. For IEEE 802.1, it was therefore decided to

The two new projects .1Qch and .1Qci have been initiated; they are, however,

explicitly apply seamless redundancy only to individual critical data streams.

not yet clearly defined in terms of detailed objectives.

This makes it possible to reduce the protocol overhead, and critical points are
easier to identify.
Stream Bandwidth Reservation (IEEE 802.1Qcc)
A major problem with Ethernet is found with overload situations, such as when
data are received through two channels and forwarded over a single output. A
large memory is also sub-optimal, since the delay increases with the number
of bytes stored. This delay (best effort) cannot be controlled by increasing the
response time in automation technology. If real-time data streams have high
priority, this results in a risk that the rest of the communication is delayed
forever. For this reason, the required stream bandwidth is determined and
reserved. The reservation protocol allows a real-time load of up to 80 % of the

14 cover
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Groninger: Linear transport system deployed in cosmetics filling line

XTS enables compact and
fast linear machine
Filling machines with a linear process sequence are more application-friendly, user-friendly and maintenance-friendly
than circular filling systems. However, the processing speed can reach limits, if very large machines are to be avoided.
Unless you utilize an innovative machine design which combines high filling speed with a compact design based on
the eXtended Transport System (XTS), as Groninger did for their new cosmetics filling line.

The compact XTS, which can be used in any
mounting position, saves additional space in the
filling system through mounting at a 45° angle.
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In the filling line implemented for a
large Brazilian cosmetics manufacturer,
Groninger was able to implement a
linear machine concept through the
application of XTS, notwithstanding the
requirement for a small footprint.

At a glance
Solutions for the packaging industry
Compact, fast and linear cosmetics filling line
Customer benefits enabled by XTS
– Advantages of the linear process sequence combined with
high output performance
– Small footprint: line length reduced from 7.5 m to 6 m through
elimination of accumulating conveyors
– Software functionality replaces hardware
– Enhanced flexibility and quality of product handling
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Batches of 10 bottles are filled with fragrance and then pushed into the gripping

After filling, the batch of 10 bottles is accelerated from standstill and dynamically

elements of the waiting XTS movers, together with their workpiece carriers.

synchronized with the continuous sealing process.

For 35 years, Groninger & Co. GmbH has been developing technologically ad-

implement our preferred concept of a linear machine layout, i.e. a monoblock

vanced machinery and equipment for the pharmaceutical industry at its head-

system consisting of a clocked filling machine and a continuous sealing machine,

quarters in Crailsheim, Germany, and for the cosmetics industry at its nearby

in a conventional manner. The high output speed would have required extensive

facility at Schnelldorf. Hubertus Ritzenhofen, Sales Director Cosmetics, explains:

accumulating conveyors between the system components, and for that no space

“One of our key success factors is in-depth industry and technology expertise.

was available.”

Every year, Groninger invests 10 % of its revenues in research and development.
This is also true for our cosmetics division, which includes filling systems for all

“XTS from Beckhoff enabled us to implement a highly compact bottle handling

liquid cosmetics, ranging from aqueous products such as mouthwash to highly

unit between the system components”, says Markus Regner. “By eliminating the

viscous creams and paste-like materials such as mascara.”

accumulating conveyors we were able to reduce the system length from 7.5 m,
as originally envisaged, to approximately 6 m. It is worth noting that such a

Markus Regner, Technical Director at Groninger, provides a recent example: “Key

significant reduction was not in itself decisive, because even an excess length

demands for the fragrance filling system for a large Brazilian cosmetics manu-

of only 10 cm would make a conventional linear machine design impossible

facturer were speed and flexibility, with minimum footprint. The plant is capable

to implement. This would result in disadvantages for implementing the filling

of filling 150 bottles of eau de toilette or fragrance per minute, which equates

process, which not only requires time, but also plenty of expertise, and can be

to 300,000 bottles per day in three shifts. The system must be able to handle

controlled much better in a linear process.” Hubertus Ritzenhofen adds: “We,

bottles with a very complex seal pattern. An additional factor is that the line

and indeed our customers, are convinced of the benefits of a linear process,

currently processes eight different products and has to offer adequate flexibility

both from an application and operation perspective, as well as in terms of

for future product changeovers.” Hubertus Ritzenhofen concurs: “The biggest

maintenance. By means of the XTS we were able to realise a linear machine

challenge in the cosmetics sector is the large variety of formats. In some cases,

and still meet the output requirements of the Brazilian cosmetics manufacturer,

one machine handles up to a hundred different container formats. Flexibility in

which conventionally would only have been possible with a circular filling line.”

terms of the end products is therefore crucial.”
Software functionality not only reduces
Innovation potential fully utilized in space-saving bottle

the hardware requirements

handling unit

XTS can replace conventional hardware through software functionality. Markus

Flexibility was also a key requirement during the development process of the

Regner: “With the XTS, we were able to do without with space-consuming accu-

fragrance filling system, as Hubertus Ritzenhofen explains: “On the one hand,

mulating conveyors, not to mention the fact that the eXtended Transport System

we had to take into account increased customer requirements in terms of sys-

is itself very compact. A further benefit is that it can be used in any installation

tem output, on the other hand less space was available for the machine than

position. In this filling system, it is tilted by 45° relative to the conveying direc-

originally planned. In view of these basic requirements, it was not possible to

tion. The workpiece carrier grippers are also tilted by 45°, so that the required
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Hubertus Ritzenhofen, Sales Director Cosmetics, and Markus Regner, Technical Director, both at Groninger,
with Ulrich Vogel, Beckhoff sales office Crailsheim (left to right)

handling unit can be realized with minimum space requirement, using horizontal

1 meter. This is a rather demanding task, which can be optimally solved with

grippers for the product transport in forward direction and vertical grippers for

XTS. A further aspect is that during the filling process, the ten grippers waiting

maximum space-saving on the way back.”

for full bottles are positioned directly side by side, without a gap in between.
However, when entering the sealing machine, they must have a certain, equidis-

Markus Regner sees further significant benefits, such as the enhanced flexibility

tant spacing. Incidentally, this also applies to the distance of two groups of ten,

and quality of the product handling: “In this plant, batches of 10 bottles exit

between which no gap should occur. All these are ideal applications for XTS.”

the filling area. In a conventional system, this batch would enter a balancing
loop, resulting in abrupt deceleration. Depending on the speed, this may lead to

Exploiting additional efficiency potential

spilling of liquid. This situation could, of course, be handled adequately, but it

The XTS system at Groninger currently uses 30 movers: a group of 10 bottles

would mean that a fully controllable product – i.e. the filled bottle – would have

in the filling area, a further group at the synchronisation stage in the sealing

to be removed from the controlled process and only returned to it afterwards

machine, and a third group during discharge from the sealing processes or on

during sealing. With XTS, the products can be controlled throughout, and bottle

the way back to the filling area. Markus Regner already sees future efficiency

accumulation can be optimized, based on software functionality. Therefore, XTS

potential: “We could optimize further and utilize the capacity reserves of XTS

makes it possible to process complicated or difficult product container batches

even better, in order to save a few more movers and therefore costs.” And

more quickly with the same machine.”

he adds: ”Moreover, XTS enables process sequences to be mapped in such a
way that we could duplicate the slowest sub-process, resulting in a significant

30 movers on an oval track

further increase in overall processing speed. Typical examples are complicated

The XTS system for the cosmetics filling line consists of a total of 20 straight

and therefore time-consuming sealing mechanisms or additional processing

motor modules, each 25 cm long, and semicircles used as curve modules, as well

steps that emerge during the machine development as a result of retrospective

as 30 movers with semicircular grippers for the workpiece carriers. The result

product modifications.”

is an oval track with a length of approximately 3 m. The whole system – with
a path velocity of 1.5 m/s and a maximum mover acceleration of 10 m/s² – is
controlled by a single C6920 control cabinet PC with a control cycle time of 2 ms.
Batches of ten bottles are filled at standstill, in order to be able to meet the
demanding process requirements. The fragrance containers are then sealed in a
rotary process, that is, a continuous process. Markus Regner points out: “A block
of 10 elements has to be synchronized with the continuous sealing machine
from standstill, within a relatively short time and a short distance of less than

Further information:
www.groninger.de/en
www.beckhoff.com/XTS
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industry and mining

Continental: Fast, highprecision measurement
technology provides early
detection of belt damage

On site in Borneo: Hans Christian Enders, Industrial Solutions
division of Continental Engineering Services GmbH, next to
the control cabinet of the BRD system.

Splicing failures between the individual segments of a conveyor belt or longitudinal slots caused by sharp-edged objects can easily
cause major damage to equipment used in the bulk material handling industry or in mining. In order to identify such problems
at an early stage, and to avoiding the often significant associated repair costs, ContiTech and Continental Engineering Services
developed two conveyor belt monitoring systems. These systems require very fast, highly precise logging and processing of sensor
data. EtherCAT and eXtreme Fast Control (XFC) from Beckhoff provide an efficient solution.

In Borneo, the ContiTech conveyor system is
used in opencast coal mining and for loading
transport vessels.

20 worldwide | germany

PC Control 03 | 2015

Continental Engineering Services GmbH (CES), based in Frankfurt am Main, Germany, has been operating worldwide as an independent provider of engineering
services since 2006. Together with ContiTech Transportbandsysteme GmbH,
based in Northeim, Germany, CES developed two different electronic belt mon-

transmitter unit

itoring systems in the Conti Protect series for integrated conveyor systems sold

receiver
unit

by ContiTech. These systems are designed, manufactured, and tested according

revolution
counter

to the demanding standards of the automotive industry.
The first system was termed Splice Elongation Measurement (SEM). It detects
serious faults in the splices between the segments of the conveyor belts, which
can be up to 10 cm thick, 4 m wide, and 10 km long. The latest development

conveyor belt

is the Belt Rip Detection (BRD) system, which can detect emerging longitudinal
slits in a conveyor belt at an early stage. Both monitoring systems stop the
conveyor in the event of an emergency, and also enable remote maintenance by
ContiTech personnel, if required. In this way, it is possible to optimize operating
costs, increase system availability, and reduce the risk of accidents.
The BRD system logs the signal induced by the transmitter unit, as well as the belt

Reliably capturing test signals at high conveyor speeds

speed, via a revolution counter.

Both systems are based on the electromagnetic induction effect. For the BRD
system, conductor loops are vulcanized into the conveyor belt. They transmit a
high-frequency test signal between a transmitter and a receiver. If such a loop
is damaged, the signal on the receiver side fails; the system control detects this
and automatically stops the conveyor. In this way, it is possible to reliably detect

dust and vibration loads, large temperature fluctuations, and high humidity. We

emerging longitudinal slits at several monitoring points during conveyor opera-

have never experienced a technical problem. In a copper mine at an altitude of

tion, even at full belt speed. SEM involves precision length measurement of the

3,000 meters in Chile, for example, the control technology is exposed to extreme

splices, which are the connections between the conveyor belt segments, weighing

temperature conditions and particulate matter. What’s more, the system passed

up to 40 tons. Steel bands integrated in the joints generate the induction effect.

this endurance test not only within the IP 67-rated control cabinet, but also
exposed, as the door is often left open for weeks on end. The BRD system also

For SEM, the number of measuring points is defined by the number of conveyor

copes with extreme temperatures and high humidity, such as in an opencast

belt segments, usually around 50 of them. For the BRD system, conductor loops

coal mine in Borneo. The built-in CP6202 Panel PC with IP 65-protected front

should ideally be provided every 50 meters, although in some cases they may

causes no trouble at all, not even when subjected to cleaning or as a result of

be 100 to 200 meters apart, depending on the application. Conveyor speeds of

EMC loads originating from the large, multi-megawatt drives.”

up to 40 km/h make great demands on data acquisition and sampling rates.
BRD logs around 2,000 values per second, and SEM logs up to 400,000 values
per second for high-precision measurement of length down to a fraction of a
millimeter, taking into account the unavoidable vibrations of the conveyor belt.

At a glance

Control technology must be fast, precise, and robust
SEM already met the enormous demands on data processing speed back
in 2010, with the help of PC-based control technology from Beckhoff. Hans

Solutions for conveyor systems
Reliable monitoring systems for conveyor belts

Christian Enders from the CES Industrial Solutions division explains: “Of crucial
importance is EtherCAT, which enables high-performance, real-time Ethernet
communication down to the I/O level. The Distributed Clocks and Timestamp

Customer benefit
Optimized system availability and reduced risk of accidents

functionality in XFC form the basis for extremely precise data acquisition. Based
on our excellent experience with SEM, we decided to use Beckhoff technology
again for the BRD system.”
The technology not only offers outstanding performance, it is also very robust,
as Hans Christian Enders continues: “We have been using Beckhoff technology
for many years and under the most difficult conditions, including high EMC,

Applied PC Control
– EtherCAT: high-performance data communication, optionally via
fiber optic cables
– XFC: high-precision data processing with distributed clocks,
timestamp and oversampling features
– TwinCAT: efficient engineering with user-friendly scope function
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Transmitter units and the conductor loop in the conveyor belt with BRD

Transmitter units and the junction of two belt segments with SEM

Fast data communication and fast engineering

Scalability and openness of the control system

The CP6202 Panel PC with 15-inch touchscreen is used for the control system,

In addition to the speed and real-time capability of the PC-based control tech-

equipped with TwinCAT automation software and TwinCAT PLC HMI for visual-

nology, CES also benefited from its scalability and system openness, as Hans

ization. The modular I/O level features EtherCAT Terminals, including an EL3702

Christian Enders explains: “The control technology can be easily adapted to

XFC analog input terminal with oversampling. Special oversampling data types

individual customer requirements. For example, it is quite straightforward to

enable multiple scans of process values within a communication cycle and the

integrate a client data structure based on PROFIBUS or CAN via the appropriate

transfer of all data in an array. The so-called oversampling factor refers to the

I/O terminals, without restrictions in terms of the EtherCAT communication

number of samples within a communication cycle.

required for the actual data processing.”

In the conveyor belt monitoring systems, the oversampling value is 100, i.e.

By nature, PC-based control technology also demonstrates openness by leverag-

100 samples per 1 ms cycle time. This makes it possible to transfer huge

ing IT technologies. For example, remote maintenance for the conveyor systems

amounts of data – 2,000 and 400,000 signals per second respectively for the

installed around the world can be implemented without great effort, based on

BRD and SEM systems – to the Industrial PC (IPC) with exceptional processing

established tools such as TeamViewer. This results in significant savings in time

speed. Hans Christian Enders mentions another advantage: “The EtherCAT com-

and travel expense. Via the TwinCAT SMTP server, it is possible to integrate

munication is not only extremely powerful, it also supports communication via

webcams for visual monitoring of measuring points. Hans Christian Enders

fiber optic cables. This is particularly important for us, in view of the fact that in

sees further potential for the future: “With the transition to TwinCAT 3, we will

some of our installations the measuring points can be several hundred meters

benefit from the integration in Visual Studio®. A first application written with

away from the control cabinet.”

this development tool already exists before we started using TwinCAT 3. We
use it in the context of our industrial radar sensors and will make this solution

Speed also played a major role in the development of the SEM. For the first sys-

even more efficient and valuable as we further expand our use of TwinCAT 3.”

tem, the company only had half a year available, including sensor development.
Hans Christian Enders continues: “TwinCAT was very helpful. Thanks to the
efficient programming interface and the use of existing software components
or function blocks, we were able to reduce the development time drastically.
Additional benefits include simplified troubleshooting using the TwinCAT scope
functionality, enabling single-step debugging and user-friendly curve display
and signal analysis. In this way, correct hardware installation can be verified
quickly, which is a particularly important factor during commissioning.”

Further information:
www.conti-engineering.com
www.contitech.de
www.beckhoff.com/XFC
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The European XFEL X-ray laser is installed in a
facility with a total length of 3.4 km, located
mainly in underground tunnels.

PC-based Motion Control in a superconducting electron linear accelerator

High-precision, ultra-dynamic
drive control for European XFEL
X-ray laser
An exciting new research facility is currently under construction in the Hamburg metropolitan region. Opening in
2017, the center will house the European XFEL X-ray laser, an apparatus generating ultra-short X-ray flashes –
27,000 times per second – with a brilliance that is a billion times higher than that of current conventional X-ray
radiation sources. PC-based control and drive technology from Beckhoff is used to position a total of 91 special
high-precision magnet assemblies (undulators) of the underlying electron accelerator.

PC Control 03 | 2015

Dr. Suren Karabekyan (left), research assistant at the European XFEL, explains the finer physical
details of the undulator to Nils Burandt from the Beckhoff branch in Lübeck.
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With its laser-like X-ray flashes, the European XFEL X-ray laser will open up

are accelerated, others are decelerated, and as a result, the electrons form a

completely new fields of research, enabling such features as three-dimensional

multitude of thin discs. All electrons within a disc now radiate synchronously,

nanoworld images, deciphering atomic details of viruses and cells, and exam-

resulting in ultra-short, intense X-ray flashes, which have properties similar to

ination of ultra-fast chemical reactions. The facility encompasses a total length

laser light.

of 3.4 km, located mainly in underground tunnels, and will be operated by the
independent research organization European XFEL, Hamburg. It will be available

To make this principle of self-amplified spontaneous emission (SASE) work, un-

for experiments to research teams from all over the world. Currently, it is built up

dulator systems consist of several devices, each located behind the accelerator

by eleven countries: Denmark, Germany, France, Italy, Poland, Russia, Sweden,

in a fan-shaped array. The European XFEL will initially feature three undulator

Switzerland, Slovakia, Spain and Hungary.

systems – SASE 1 and 2, each with 35 undulator cells, and SASE 3 with 21 cells.
The total length of all undulator systems is 555.1 m.

A special feature of European XFEL is the very high repetition rate of 27,000
X-ray flashes per second, facilitated by the superconducting accelerator tech-

PC-based Motion Control provides precise undulator control

nology. The flashes have a wavelength of 0.05 to 6 nm, which is so short that

An undulator consists of two magnet structures and the distance between which

even atomic details become visible. Thanks to a time duration of less than 100

– at constant energy of the accelerated electrons – ultimately determines the

femtoseconds (1 fs = 10-15 s), it will even be possible to record the formation

wavelength of the laser light. This makes the drive control very demanding, as

of molecules or the reversal of magnetizations. The laser light properties will

Dr. Suren Karabekyan, a research associate with European XFEL, explains: “Two

enable 3D images at the atomic level.

servomotors are used to move each of the two magnet structures. The control
process has to be highly synchronized, in order to avoid a phase shift between

X-ray flashes of accelerated electrons

the electron and photon bundles. This is a critical requirement for the spectrum

The starting point for the formation of the X-ray flashes is a 1.7 km long, super-

raster experiments that we will conduct, and the sequence error must be less

conducting linear electron accelerator. Within, electron packets are accelerated

than 1 μm. In addition, repeatability of ±1 μm must be ensured with respect

to a high-energy state, nearly reaching the speed of light. The acceleration takes

to the distance of the magnet structures, as this guarantees a high reproduc-

place in specially shaped voids, called “resonators”. These provide supercon-

ibility of the magnetic field strength and therefore the photon wavelength. The

duction and enable a very narrow and uniform electron beam, as required by

intention was to meet these highly demanding requirements using a standard

an X-ray laser.

industrial automation system. After an evaluation phase lasting several months,
the PC-based control and drive technology from Beckhoff emerged as the ideal

The accelerated electrons then speed through undulators – special magnet

candidate.”

assemblies which force the particles through a tight slalom course. The electrons emit X-ray light, which is amplified further due to the interaction of the

The high-performance TwinCAT software with integrated Motion Control func-

light with the electrons. Since light propagates faster than the electrons, the

tions offers a wealth of benefits, as Dr. Suren Karabekyan explains: “TwinCAT

light “overtakes” the particles and affects them in this process. Some electrons

enables the implementation of a high-precision, very dynamic drive control

Each of the 91 undulator cells is controlled via PC-based control. The system features

A total of four AM3052 servomotors per undulator cell – controlled via TwinCAT NC

a C6925 control cabinet PC (right), numerous EtherCAT Terminals (center), and two

PTP – ensure that the magnet structures are precisely positioned. (The image shows

AX5206 Servo Drives (left).

the two motors of the upper magnet structure)
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CU1521
EtherCAT Media
Converter

EtherCAT Media
Converter

Ethernet Media
Converter
Media Converter Rack

Undulator Rack #1

Intersection Rack #1

Undulator Rack #2

Intersection Rack #2

Undulator Rack #35

Intersection Rack #35

Ethernet Media Converter

CU1521

EtherCAT optical ﬁbre
Ethernet optical ﬁbre
EtherCAT copper cable

EtherCAT Media
Converter

Ethernet copper cable

Central Control Node

Ethernet Media
Converter
CU1521
EtherCAT Media
Converter
Monochromator

Goniometer

Synchronization possibility with other EtherCAT-capable devices

Media Converter Rack

Configuration of the control technology for an undulator section

system, with the possibility to exactly synchronize several axes. The high syn-

According to Dr. Suren Karabekyan, the result is a compact and powerful control

chronicity requirements can even be met for our long undulator systems with up

system for the 91 undulator cells: “The fanless C6925 control cabinet PC is very

to 35 cells. The demands for undulator control within an SASE section are also

compact. It was the smallest unit we could find with adequate computing power

very stringent. This is because experiments for measuring the photon energy

for dealing with all the control tasks within an undulator cell. These operations

‘on the fly’ require maximum synchronization of the magnet structure distance

include high-precision synchronization between the master and slave axes

for all undulators within a section. A prime example for this is the ‘Kinetic Rain’

for controlling the magnet structures, and exact synchronization of the phase

project at Changi airport in Singapore, in which more than 1200 servo axes are

shifter with respect to the changes in magnet distances. Further benefits result

synchronized and controlled via TwinCAT. We are currently working on this, with

from the system-integrated safety technology offered by the AX5801 TwinSAFE

dedicated support from the Beckhoff experts.”

option card of the AX5206 Servo Drives, used to implement the STO and SS1
safety functions. This high-performance control and drive technology is capable

Large number of undulator cells necessitates

of positioning heavy components such as the undulator magnet structures in

complex automation system

conjunction with the high magnetic forces (approx. 100,000 N = 10 t), or the

The SASE undulator sections are each controlled using a C5210 19-inch slide-in

quadrupole movers weighing around 60 kg ensuring μm precision.”

Industrial PC. They are networked via an EtherCAT ring topology with cable redundancy. Fiber optic cables are used due to the tunnel being several kilometers

Dr. Suren Karabekyan summarizes: “EtherCAT communication is a key compo-

in length. In addition, the undulator cells in each SASE section are linked with

nent of our facility. It enables us to configure a very robust and reliable control

each other via Ethernet in the form of a daisy-chain system. In each undulator

system with redundant ring topology, even in a large installation such as ours.

cell, a C6925 control cabinet PC is used, controlling the two AX5206 Servo Drives

Overall, it is a very cost-effective solution, which is particularly important in the

for the four AM3052 servomotors via TwinCAT NC PTP. The IPC also controls

context of research projects funded via public institutions. Furthermore, we got

three stepper motors – two for a quadrupole mover and one for a phase shifter.

always optimal support from the Beckhoff experts at any time.”

The phase shifter motor runs synchronous to the Servo Drives and corrects the
phase of the electron and photons packets between the individual undulator
cells. The required I/O data is provided with 35 EtherCAT Terminals per undulator
cell, digital and analog I/O’s, as well as pulse train, encoder, and bridge terminals. Overall, the PC-based control solution therefore comprises three C5210
19-inch slide-in Industrial PCs, 91 C6925 control cabinet PCs, 182 AX5206 Servo
Drives, 364 AM3052 servomotors, and approximately 3200 EtherCAT Terminals.

Further information:
www.xfel.eu
www.beckhoff.com/motion
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TwinCAT 3 runs 5 megawatt wind turbine installation in China

Flexible system concept
benefits from modular
TwinCAT Wind Framework
For a 5 megawatt wind turbine prototype, aerodyn employs the latest control and
software technologies, including a comprehensive PC-based control solution and the
new modular TwinCAT Wind Framework. The TwinCAT Wind Framework features the
latest software engineering and Big Data applications to extend current Industry 4.0
concepts to the wind energy industry. The modular software supports, for example,
the direct provision of sensor data to the operator’s database, and in general enables
the easy adaption of the wind turbine operation management to future requirements.

The engineering specialists of aerodyn Energiesysteme GmbH, based in Rends-

The prototype, which was built in collaboration with Chinese systems manu-

burg, Germany, develop wind turbines and rotor blades. The company also

facturer Windey, also features redundant systems for more reliability, special

offers redesign and improvement services, as well as licenses for existing system

ventilation, and climate control technology to prevent corrosion in the nacelle,

designs. The company’s products are based on its modular aeroMaster technol-

as well as a rope-down platform for maintenance technicians.

ogy, a three-blade rotor with electric blade adjustment and a variable-speed
generator/inverter. The aeroMaster is available in three versions for different

5 megawatt installation requires extensive control technology

climate types, as well as for special wind categories, which enables worldwide

The electrical installation consists of three switching cabinets:

turbine operation even in extreme wind speeds.

–

The tower control cabinet contains the operating controls, the visualization
system, the TwinSAFE-based safety system, and the equipment linking to
the higher-level wind farm communication system, which is designed as an

Intended for offshore installations and featuring a rotor diameter of 139 meters

EtherCAT slave, ready for subsequent series applications.

with a nominal power output of 5 megawatts, the new aeroMaster 5.0 was designed for wind conditions according to GL 2009 TC 2B, i.e. average wind speeds
of 8.5 meters per second and a turbulence intensity of 16 percent, as well as for
the highest requirements in terms of energy production and operating safety.

–

The control cabinet in the nacelle manages all nacelle and hub sensors and
actuators, as well as the pitch control and inverter.
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The 5 megawatt offshore turbine, which was built in cooperation with
Chinese systems manufacturer Windey, is the first aeroMaster system that
employs TwinCAT 3 software and the TwinCAT Wind Framework.

–

The inverter cabinet, which is also installed in the nacelle, houses the invert-

cabinet IPC and the Control Panel used for visualization purposes in the nacelle

ers for certain fans and pumps, as well as the azimuth drives.

control cabinet are, however, exclusive to this prototype and will not be required
for the regular turbines.”

The control cabinet in the tower, which also provides easy maintenance
access, houses the core of the control system. A CX2030 Embedded PC with

The flexibility of the PC-based control solution delivers additional benefits,

an Intel® Core™ i7 processor controls everything independently, i.e. without

says Rees: “We benefit from the extremely broad and modular I/O spectrum.

any remote access. What is remotely accessible, however, is the C6930 control

All in all, we cover 408 data points, which are recorded and processed via 218

cabinet IPC, which features an Intel® Core™ i5 processor and an optional

EtherCAT digital I/Os, 110 EtherCAT analog I/Os, nine CAN masters, and two

256 GB solid-state drive. In addition to providing a remote maintenance access

RS485 interfaces, as well as 31 IO-Link terminals, five encoder terminals, and

point, it handles monitoring and visualization functions via a CP2915 15-inch

two power metering terminals. In addition, 33 TwinSAFE terminals are used

Control Panel. With its significant solid-state drive capacity, it also represents

for the personnel and machine safety systems, including emergency-OFF, over-

a powerful data storage system. Markus Rees, Managing Director of aerodyn,

speed protection, vibration protection, and azimuth limit control. TwinSAFE has

explains: “This is especially important with a prototype, for which we must

proven to be the ideal safety solution for wind turbines, because the TwinSAFE

collect much more data than would occur in normal operation. The control

communication via standard EtherCAT can handle the long distances involved,
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Both the tower control cabinet (right) and the nacelle control cabinet (left)

The Beckhoff CX2030 Embedded PC (left) in the tower control cabinet controls

of the turbine prototype use a CP2915 multi-touch Control Panel with a

the entire system, while the C6930 control cabinet IPC (right) handles visualization,

15-inch screen for easy operation.

monitoring and remote access in the prototype installation.

including the option to use fiber optic cabling. Integrating the systems is also

functions without worrying about basic operating functions. Also, the integrated

easy, because all safety data is available in the controller automatically and

and permanent data storage in real-time simplifies analyses and diagnostics

without any additional hardware.”

considerably. In addition, the modular architecture of the TwinCAT 3 Wind
Framework makes it possible to substitute individual software modules. We can

EtherCAT has proven its value in wind turbines, not only because of the ease

easily reuse existing functions, as well as add new ones.”

with which it handles the long distances between the tower base and the
nacelle, which often exceed 100 meters. Also important, according to Rees, are

As Markus Rees explains, aerodyn also leverages the typical benefits of

the cabling redundancies and the extensive diagnostic capabilities, which make

TwinCAT 3: “To determine extreme and regular operating loads, the controller

troubleshooting easy. The combination of all these features delivers high-per-

algorithms from the wind turbine simulation can be easily taken from the source

formance communication capabilities for the core turbine components. Even the

code and integrated as C++ modules. In addition, the integration into Visual

wind farm communication can be seamlessly integrated, as it was in the single

Studio®, coupled with source code management support using Subversion, has

prototype just installed, Rees notes.

made project management and the collaboration among engineers in Germany
and China considerably easier.”

TwinCAT Wind Framework supports modular concepts
The aeroMaster 5.0 from aerodyn is the first wind turbine installation that
employs the TwinCAT 3 software generation and the new TwinCAT Wind Framework. With its modular design, the TwinCAT 3 Wind Framework fully supports
the turbine’s modular hardware design, which can include pitch systems,
converters, and generators from different manufacturers, because it provides
control technology and wind industry expertise from Beckhoff in encapsulated
modules and in an application-specific template. These modules include a wide
range of services for wind turbine automation, as well as real-time access to all
data and long-term database management. The application template provides a
modular architecture that allows for quick and efficient engineering.
Markus Rees: “We use the full range of the TwinCAT 3 Wind Framework and
have it linked to a Microsoft SQL Server database. Since the framework already
comes with essential operating tasks, you no longer have to implement, modify,
and maintain them. Our engineers can therefore focus fully on the actual turbine

Further information:
www.aerodyn.de
www.beckhoff.com/TwinCAT-Wind
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The aeroMaster rotor bearing of the 5 megawatt turbine combines the benefits
of a dual shaft bearing with a clearance-free bearing design, which for the industry
is a very compact nacelle – although its size is still quite impressive.

worldwide | germany 29

30 worldwide | germany

PC Control 03 | 2015

PC-based control for modular finishing gantry

Automated finishing
down to lot size 1

Many metalworking shops still hand-finish stainless steel, regular steel and aluminum parts. Automated machines such as the
modular finishing gantry made by Peitzmeier deliver significantly higher quality and make production processes more efficient while
easing the workload of employees. To achieve its full potential, however, such a system must be able to handle the widest possible
range of parts. The PC-based control technology from Beckhoff makes this flexibility possible.

Peitzmeier Maschinenbau GmbH based in Gütersloh, Germany, develops,

only makes sense to automate the belt sanding process to the extent that it

designs, and builds machines for finishing stainless steel, regular steel, and

produces consistent quality – efficiently and economically – ideally, for lot sizes

aluminum parts. The company’s product portfolio ranges from machines for

as small as a single unit.

standard applications to process-oriented custom solutions. The parts include
kitchen exhaust hoods and sinks, as well as cladding panels for food processing

Highly automated finishing gantry

and packaging machines, which are usually ground and polished as one of the

To implement Peitzmeier’s modular machine concept, company founder and

last steps in their production process. This improves their appearance and makes

CEO, Ulrich Peitzmeier selected automation technology from Beckhoff from

them easier to clean. Especially in the food and pharmaceutical industries, more

the start: “By selecting a controller manufacturer with extensive engineering

finely ground surface patterns mean less dirt and increased resistance to aggres-

expertise, we were able to cooperate closely in designing the software. In

sive acids and alkaline liquids.

addition, the Beckhoff control philosophy, with its focus on modularity and
flexibility, meshes very well with our own machine design concepts.” Equipped

The quality requirements for such applications are very high, because most parts

with the appropriate belt sanders, Peitzmeier’s gantries deliver easier, safer,

have already gone through the manufacturing process and are therefore highly

more efficient finishing processes. The modular machines make it possible to

valuable. On the other hand, finishing by hand is exhausting and demanding

precision-finish each part with consistent quality, thus avoiding scrap or the

work which creates considerable amounts of breathable dust. Accordingly, it

need for rework.
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In its most advanced version, the modular Omni-Grind gantry features

Consistent control system from I/O terminals to software

a fully automated finishing process.

The heart of the control system for the Omni-Grind gantry is a CX2020
Embedded PC in combination with the CP3915 15-inch Control Panel, both from
Beckhoff. The fanless design of the Embedded PC ensures failsafe operation
despite its proximity to the finishing process with its super-fine dust particles.
The automation software used is TwinCAT NC PTP. Ulrich Peitzmeier: “The
Beckhoff control technology is a great match for our machine, because it
is equally flexible and modular, while reflecting our philosophy perfectly.
Another important factor is the speed with which it responds. With belt speeds of
30 meters per second, the tool moves forward at a speed of 40 meters per
minute. Even when the geometry of the part changes, the ratio of table speed
and the speed with which the part moves must be constant at all times. This is
the only way to achieve an even finishing pattern.”
Especially important, according to Peitzmeier, is having motion control with a
wide adjustment range and highly dynamic controls for multiple linear axes, the
table and tool drives, and the three pivot axes of the clamping device – depending on the respective gantry model. Together with its system of I/O terminals,
EtherCAT delivers the speed and flexibility necessary to support his company’s

Automation expert Marian Gutzeit and CEO Ulrich Peitzmeier of

powerful and modular machine concept, notes the CEO. With TwinSAFE, the

Peitzmeier Maschinenbau together with Beckhoff Sales Engineer

required safety functions can be implemented as an integral part of the control

Michael Nienkemper (right to left).

solution. If someone hits the emergency-OFF button or the belt breaks, the drive
is stopped as quickly as possible via a ramp-down function before the main drive
motor is switched to operate with no torque. Light sensors protect the setup
mode, during which TwinSAFE reduces the feed rate to 2 meters per minute.
Ulrich Peitzmeier summarizes his experience as follows: “The modularity and
ability to retrofit the Beckhoff components were core requirements for us. Other
important points were the speed in processing varying shapes and the flexibil-

“The new Omni-Grind gantry is a modular finishing system with the most ad-

ity of the Beckhoff system, which is in line with that of our own equipment.

vanced degree of automation,” explains Ulrich Peitzmeier. “In its simplest setup,

Also critical is the fact that as a small equipment maker, we depend on our

the system works with a manually operated handling system and pneumatic

customers’ ability to get parts for the control system anywhere in the world.

axes. In the next stage, drives take over the handling, and in the most advanced

We also decided to take further advantage of the Beckhoff system consistency

version, the axes are moved automatically through the control program. The

in the future by making use of the company’s servo drive technology. Further,

programming has been designed to be as practice-oriented as possible. For

Beckhoff One Cable Technology (OCT) and the compact EL72xx servo terminals

example, to measure a part you need only have to trace its contours via a

deliver huge benefits.”

handwheel, ‘teach’ the start and end points, and enter the desired feed rate.”
Two guided pneumatic cylinders press the contact roller against the abrasive
belt to control how much material is removed. The pressure of these cylinders
is controlled via a servo-proportional valve. For the reversal points with their
inherently longer contact time, the fast Beckhoff controller defines the ramps
for the contact roller’s pressure in order to prevent unwanted hatching patterns
on the surface.

Further information:
www.peitzmeier-maschinenbau.de/english
www.beckhoff.com/TwinCAT
www.beckhoff.com/TwinSAFE
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PC-based control and drive technology ensures that the customer receives
nal
the final product – the office cabinet from Godrej Interio – with a dimensional
accuracy in the folding radii of less than 0.3 mm.

PC- and EtherCAT-based control and drive technology for high-precision metal forming

Sheet metal folding with PC Control
yields faster production cycles and improves
tolerance by 40 percent
Reduced labor costs, improved production accuracy, reduced cycle times, minimized tool changes, and optimized overall quality of
parts – these were the requirements that needed to be met by a new sheet metal folding line for a major furniture and household
appliance manufacturer in India. The Beckhoff solution, integrating PC-based control technology, fast EtherCAT communication
and modern drive technology meets these requirements, enabling more flexible production processes.
Indian machine builder, Multifold Machinery Manufacturing Co. is considered

TwinCAT and intelligent drive technology lower costs

to be the first choice when it comes to the design and development of sheet

The result of this development work at Multifold is a dynamic machine built up

metal folding lines. Against this background, Godrej & Boyce, a leading Indian

of a drawer-front folding line and a drawer-body folding line. From the outset,

manufacturer of home and office furniture, refrigerators, and air conditioning

Arun Mistry, Technical Director and joint founder of Multifold Machinery Manu-

units, commissioned the machine manufacturer to develop fully-automated

facturing, favored PC-based control technology for fast communication between

folding systems for the production of filing cabinets. These systems were

the control systems, the servo drives, and the I/Os. In addition, as the company

designed to guarantee a faster process and higher precision in the produc-

had worked with Beckhoff since 2013, the decision in favor of an automation

tion of the filing cabinet housing, drawer fronts, and drawers, while at the

solution from Beckhoff was an easy one to make.

same time offering simple operation and easy maintenance. Beyond that,
the production was adapted to more flexibly enable workpiece changes and

Two Beckhoff CP6201 Panel PCs, with 12-inch touch display, dual-core CPU and

increase reliability.

Windows CE operating system, plus TwinCAT automation software, form the
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foundation of the system, serving as the central controllers for both folding lines.
EtherCAT provides high speed and simple handling of data communication.
Mistry continues: “TwinCAT gives us greater scope in the design of the machine
and reduces engineering effort. Also, the ready-made function blocks in TwinCAT
increase programming flexibility.”
Drawer front: reduced cycle time
Providing advanced motion control in the drawer-front folding line are 14 servo
axes with a rated torque of 4.3 Nm each, together with two stepper motor
axes and EtherCAT terminals for a total of 67 digital inputs and 39 digital
outputs. The compact AX5203 2-channel servo drives take up very little space
and reduce both control cabinet size and component costs. Shyam Shinde,
Head of Automation at the client, Godrej & Boyce, discusses the advantages
of One Cable Technology (OCT) from the servomotors in the Beckhoff AM8000
series: “Parameterization is very simple, contributing to smooth and efficient
implementation of the project.” The drawer-front folding line benefits from the
OCT servomotors in the view of Arun Mistry, as well: “We are able to decrease

From left to right: Arun Mistry, Technical Director; Maneck E. Behramkamdin,

our costs substantially, as the required wiring and the cable sizes are reduced

AVP & Engineering Head, and Rajendra Panchal, AGM Process Engineering at

by up to 50 percent.”

Godrej Interio, in front of the finished Multifold machine.

The drawer-front folding line is used to manufacture two upper drawer fronts
and a larger filing drawer front. Sheet metal is transferred successively from
three different piles and loaded into the system to begin the measuring process. The sheet metal is measured only once with plug gauges, positioned by
two stepper motors. A secure clamping and transfer mechanism maintains the
measurement reference value from the beginning to the end of the process.
Until unloading after a completed sub-process, the secured clamping reference
is the basis for indexing the movements. Two individual servo motors ensure
the accuracy of the sheet metal transfer positioning. This complex process was
made possible through an integrated work process using TwinCAT NC I software.
Several steps of the measuring process were eliminated, significantly reducing
the production cycle time.
Drawer body: multiple grouping of interpolated axes
For producing the drawer body, the sheet metal is conveyed to four stations with
upward and downward folding mechanisms. The folding tool follows a curved
track in order to fold the securely clamped sheet metal to the required angle. The
upward and downward folding requires an X- and Y-interpolated functionality

Maneck E. Behramkamdin presents the control cabinet space, which is

at four different stations, for which eight servomotors are used. TwinCAT NC I

optimally used by the compact AX5203 2-channel servo drive with One Cable

provides advanced control for this operation; it permits the grouping of two axes

Technology (OCT).

at each station for an interpolated function. Four servo axes were used at four
different positions for sequential folding processes.

Arun Mistry additionally stresses the accuracy of the production: “As opposed to
earlier controllers, with which the tolerance was around 0.5 mm, we can now

The sheet metal is precisely placed by positioning pins, guided by a stepper

achieve less than 0.3 mm, an impressive improvement of around 40 percent.”

motor. Subsequently, the sheet metal is transferred to a sheet folding machine
with two modules, which processes both sides at the same time. Servomotors

Positive results realized by the Indian machine manufacturer have prompted

take care of the positioning of the folding modules and the folding process. Two

their intent to use PC-based automation technology from Beckhoff as Multi-

interpolated groups of two servo axes, each for left and right folding, are imple-

fold’s standard in all machines for the export market. Arun Mistry comments:

mented at each station. The same procedure takes place a second time inside

“The open automation platform from Beckhoff is a decisive advantage for

a further folding machine with two upward and downward folding modules.

international projects, because it optimally upgrades our machines to international standards.”

Benefits for production multiply
With various product sizes, a complete production cycle – both for the drawer
front and for the drawer itself – includes 11 folds in a combination of upward and
downward folds, completed in only 16 seconds with fully automated operation.

Further information:
www.multifoldindia.com
www.beckhoff.co.in

34 worldwide | usa

PC Control 03 | 2015

The continuous glass front panel of the CP3916 multi-touch panel
is resistant to chemicals and can even be operated with gloves.

High-performance controller optimizes data handling
and cuts space requirements in half

Integrated DNA Technologies
creates custom DNA
Synthesized nucleic acid chains are used in gene research. The macromolecules, which are built from
individual modules (nucleotides), are referred to as oligonucleotides or oligos . The American company
Integrated DNA Technologies (IDT) is a global leader in the production of custom oligonucleotides and
services for gene synthesis in a wide range of applications. To make the production process faster, more
accurate, and more efficient, IDT depends on its highly advanced M1 DNA synthesizer which leverages
PC- and EtherCAT-based control with TwinCAT 3 as the automation platform.
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IDT has manufactured and supplied oligos for molecular biology research for
more than 25 years. Approximately 44,000 individual nucleic acid sequences
leave the company’s facilities each day, shipped to more than 82,000 customers all over the world. “Genetic research applications involve an inherent level
of complexity with regard to the types of oligos needed. Each of the 44,000
sequences is custom-manufactured to the customer’s exact requirements,”
explains Dan Brock, senior scientist at IDT. “Just like snowflakes, each DNA
sequence we produce is unique.” Since the company has streamlined its manufacturing process to an exceptional degree, most orders received before 1 PM
local time reach the customer by the next morning. “IDT is known not only for its
production volume and speed – we also focus closely on customer service and
quality,” says lead automation engineer Owen Piette. “Each oligo we produce
undergoes a complete quality control process.”
Compact and efficient: CX2020 with TwinCAT 3 as control platform
“When we selected the control platform for our M1 DNA synthesizer, we
focused especially on expandability and compact design, in addition to speed
and value for the money,” explains Owen Piette. As a result, IDT employs a
CX2020 Embedded PC for the M1 along with the TwinCAT 3 automation software platform. “Compared with the prior solution, which involved four separate
synthesizers, each with its own controller, we now have a single platform,
which reduces the hardware costs of the control system significantly,” adds
the automation expert.
“IDT has always embraced Microsoft operating systems and tools. Since most

Dan Brock, senior scientist at IDT, checks the

of our programming is done in .NET, the Windows-based automation platform

status of the M1 DNA synthesizer.

from Beckhoff works very well for us and makes it easy to design our systems
on this hardware,” says Owen Piette. “The fact that TwinCAT 3 is embedded
in Visual Studio® makes for a clean data transfer and simplifies the system’s

Dan Brock lists additional benefits: “We can monitor the reactions much

integration into our MES systems. This is a critical requirement, considering the

more closely during the entire process and determine with pinpoint accuracy

large number of data points in our customer applications. Since we generate a

when and where problems occur. It’s almost like an EKG. We can see the

special recipe for each synthesis, which generates huge amounts of data, robust

machine’s heartbeat and determine any irregularities and proactively address

information management is critical for the success of our production process.”

them. With real-time monitoring via EtherCAT, we no longer have to wait
until downstream quality control catches an error. This saves hours in the

Complete monitoring functionality based on EtherCAT

entire process.”

The numerous sensors in the M1 generate large amounts of data, tracking every aspect of the synthesis. This enables IDT scientists to generate nucleic acid

Compact solution takes up little space

products exactly tailored to customer specifications. IDT constantly monitors

The CX2020 is linked to a series of EtherCAT I/O Terminals. The high-density

the chemicals and reagents, down to the smallest details of the reaction. This

EL2809 16-channel digital output terminal, for example, connects binary

ensures that all processes are executed according to plan. “The quick response

control signals from the controller to the actuators at the process level. At

time of EtherCAT in the microsecond range delivers the necessary speed and

the other end, a group of electrically-isolated EL1819 EtherCAT digital input

the throughput we require for this type of monitoring,” explains IDT systems

terminals receives and transmits signals. EL3068 and EL4008 analog terminals

engineer Ryan Witt. He adds: “The real-time throughput rate and high accuracy

provide the interface to various field devices. The barcode scanners used for

of Beckhoff EL series EtherCAT I/O Terminals provide a previously unheard-of

logging and authorization are connected via EL6002 serial interfaces. “The

level of monitoring functionality in our applications.”

EtherCAT I/O system is a compact solution that requires little space,” says
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Ryan Witt. “We can now install four synthesizers in the space that previously
housed two devices.” Owen Piette mentions another advantage: “With the
central controller, we were able to reduce the assembly time for the synthesis
containers by an impressive 66 percent.”
For the HMI of the compact synthesizer, a CP3916 multi-touch panel with a
15.6-inch display is used. “Since the panel’s glass front is resistant to chemicals,
it is perfect for use in our synthesis process. Users can even operate it with
gloves,” explains Dan Brock.
Ready for future expansions
“Overall, PC-based control with EtherCAT provides an ideal mix of price, performance, and flexibility,” notes Owen Piette. “The centralized control from Beckhoff
saved IDT around $4,500 per system compared with other control systems, because we didn’t have to buy a separate PLC for each of the four synthesizers in
the M1.” The automation expert also points out the investment protection of the
PC-based solution: “The flexibility and expandability of the PC platform enable us
to easily upgrade the system. When one of our scientists requests enhancements
or improvements in the future, implementing them will be a lot easier and less
time-consuming than before.”

Further information:
eu.idtdna.com
www.beckhoffautomation.com
A CX2020 Embedded PC with a directly linked I/O terminals and TwinCAT 3
automation software is used as the central controller for the M1 synthesizer.
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Further information:
www.ethercat.org
Almost 200 interested engineers participated in the EtherCAT Roadshow
in China which took place from June 9 th to 12th

2015 EtherCAT Roadshow in China
As in past years, the 2015 EtherCAT Roadshow in China was used to inform

of the ETG office in China, and Industrial Ethernet expert, Dr. Yanqiang Liu,

members of the EtherCAT Technology Group and representatives of other com-

introduced EtherCAT to the attendees and explained the features and benefits

panies about the EtherCAT technology. The EtherCAT Roadshow in China took

of the technology in detail. Practical examples presented by technology experts

place from June 9th to 12th at a total of 4 locations in Wuxi, Suzhou, Hangzhou,

present helped demonstrate how companies can implement and use EtherCAT

and Ningbo, attracting almost 200 engineers from local device manufacturers,

in order to fully reap the benefits.

system integrators and users to participate in the events. Beryl Fan, Manager

ETG Member Meeting 2015 in Japan
One of the highlights on ETG’s Asian event calendar
2015 was the ETG Member Meeting in Yokohama
on the 12th of June, an annual event where all attending members of the organization meet to learn
about the latest developments of the technology as
well as the organization itself. More than 100 ETG
members came to attend the presentations from
ETG experts. Martin Rostan, Executive Director of
the ETG, reported about the worldwide activities
of the organization during the last year. Masanori
Obata, ETG Representative Japan, gave an extensive technology update, outlining the results from
the various working groups of the ETG. Additionally,
Toshimitsu Kawano from Beckhoff Japan held a
speech about Industry 4.0 and in another presentation Tomohito Honjo from Omron focused on the
Internet of Things (IoT). The program was rounded
off by a report from the ETG Regional Committee
Japan.
More than 100 members attended the ETG Member Meeting in Yokohama, Japan, on 12 June 2015.
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Guests of honour and working group members at the ceremony for the announcement of the Chinese EtherCAT standard in October 2014.

EtherCAT a national standard in China

Chinese GB standardization
documents published
EtherCAT becoming a GB standard in China was the hot topic within the

link layer protocol specification, application layer service definitions, and

EtherCAT Technology Group last October. GB stands for Guobiao, the Chi-

application layer protocol specification. The acceptance of EtherCAT as a

nese expression for “National Standard”. In June 2015 the corresponding

Chinese national standard is a significant milestone for the ETG. Beryl Fan,

documents have been issued by the official Chinese standardization press.

Manager ETG Office China, explains: “With the standardization and now the

The standardization documents which can now be bought in all Xinhua

publication of the corresponding documents it will be even easier for users,

Bookstores are divided into six sections: overview, physical layer service

manufacturers and vendors to understand, implement and use EtherCAT in

and protocol specifications, the data link layer service definition, data

the future.”
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Trade shows 2015
Europe

Finland

Germany

Automaatio
October 06 – 08, 2015
Helsinki
Hall 6

FachPack
September 29 – October 01, 2015
Nuremberg
Hall 3A, Booth 331
www.fachpack.de/en

EMO Milano 2015:
From compact to
high-end – The scalable
Beckhoff CNC.

Motek
October 05 – 08, 2015
Stuttgart
Hall 8, Booth 8108

www.messukeskus.com

Kiinteistö
November 18 – 20, 2015
Helsinki
www.messukeskus.com

France

www.motek-messe.com

FMB – Zuliefermesse Maschinenbau
November 04 – 06, 2015
Bad Salzuflen
Hall 20, Booth E14

SIPEC
September 30 – October 01, 2015
Orléans
www.sipec.net

www.forum-maschinenbau.com

Hungary
DCS – Distributed Control Systems
October 20 – 22, 2015
Lillafüred

age which is easily scalable from mid-size to high-end solutions. Flexibility in

SPS IPC Drives
November 24 – 26, 2015
Nuremberg
Hall 7, Booth 406

processing, high speed, perfect surface quality, energy efficiency and condition

www.mesago.de/en/SPS/

At EMO Milano 2015, from 5 to 10 October, Beckhoff will present its CNC pack-

monitoring are among the most important control requirements in modern
machine tool manufacturing. As an integrated, open automation platform, the
Beckhoff CNC package offers the optimum solution for all classic CNC processing technologies, such as milling, turning and grinding. The automation software
TwinCAT 3 offers users the option to use C/C++ or MATLAB®/Simulink® as
programming languages for real-time applications, in addition to IEC 61131-3.
In other words, users can choose the language that is best suited for the task
at hand. And with support for multi-core and many-core processing, TwinCAT 3
opens up performance reserves that can, for example, be used for the high-precision control of HSC (high-speed cutting) milling machines.

Further information:
www.beckhoff.com/emo-milano
www.emo-milano.com

http://dcs.afki.hu

Italy
Forum Telecontrollo
September 29 – 30, 2015
Milan
www.forumtelecontrollo.it
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EMO Milano
October 05 – 15, 2015
Milan
Hall 5, Booth C02

Tabexpo
October 20 – 23, 2015
London
Booth F40

www.emo-milan.com

www.tabexpo-london.com

Industrial Ethernet Forum
October 09, 2015
Milan

Engineering Design Show
October 21 – 22, 2015
Coventry
Ricoh Arena, Jaguar Hall, Booth D15

www.engimach.com

Japan

www.cmts.ca

www.engineering-design-show.co.uk

Japan Pack
October 13 – 16, 2015
Tokyo

USA

http://ief.mostreconvegno.it

Forum Meccatronica
October 29, 2015
Lazise
www.spsitalia.it/596/e_5/forum-

LuxLive
November 18 – 19, 2015
London

meccatronica-2015.html

http://luxlive.co.uk

ITMA
November 12 – 19, 2015
Milan

Asia

PPMA Show
September 29 – October 01, 2015
Birmingham
Hall 5, Booth H50
www.ppmashow.co.uk

North America

Engimach
December 03 – 07, 2015
Ahmedabad
Hall 12, Booth E15

Canada

www.japanpack.jp

System Control Fair
December 02 – 04, 2015
Tokyo
www.scf.jp

China
Australia

www.itma.com

United Kingdom

India

China Wind Power
October 23 – 25, 2015
Beijing
www.chinawind.org.cn

CeMAT Asia
October 27 – 30, 2015
Shanghai

Icalepcs
October 17 – 23, 2015
Melbourne
Booth 21

events 41

CMTS
September 28 – October 01, 2015
Mississauga
Hall 1, Booth 1509

Pack Expo Las Vegas
September 28 – 30, 2015
Las Vegas
Hall South, Booth 6163
www.packexpolasvegas.com

Fabtech
November 09 – 12, 2015
Chicago
Hall South, Booth 3586
www.fabtechexpo.com

www.icalepcs2015.org

www.cemat-asia.com

Industrial Automation Show
November 03 – 07, 2015
Shanghai
www.industrial-automation-show.com

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

www.pc-control.net

