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As a modular control cabinet replacement that can also

With the comprehensive vision hardware

be distributed in the machine environment if required, the

spectrum to supplement TwinCAT Vision

MX-System cuts down on engineering, assembly, installa-

software, machine builders and end users

tion and maintenance effort. This makes for highly efficient

have a complete image processing solution

processes for manufacturers and operators of machines

at their disposal that provides users with

and systems.

significant competitive advantages because it’s system-integrated.
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Beckhoff at
SPS 2022
From November 8 to 10, 2022, Nuremberg’s SPS (Smart
Production Solutions) exhibition will finally open its
doors once again. Beckhoff will be taking the opportunity to showcase its full spectrum of smart and digital
automation with PC-based control. In addition to a host
of product innovations and exciting technology demonstrations, the pluggable MX-System solution for control
cabinet-free automation is set to be one of the highlights
of the Beckhoff trade show presence at Booth 406 in
Hall 7. The event will also be covered by the popular
Beckhoff Live + Interactive livestream, which will be
broadcast daily from 10:00 a.m. right from our booth.
For more information, tickets and live TV, visit:
www.beckhoff.com/sps

The exceptionally flexible ATRO modular

With TwinCAT Controller Redundancy as an entirely

With No Cable Technology (NCT), the XTS movers can become

industrial robot system allows users to

software-based redundancy solution, two standard in-

mobile handling or processing stations for tasks such as gripping

configure the right robot kinematics for

dustrial PCs can be operated as redundant controllers

or aligning a product, measuring and monitoring, or performing

any application, with an internal media feed

that both run the same PLC program after just a few

heating and cooling functions.

for data, power or fluids to elicit endlessly

steps of project planning.

rotating axes.
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Dr. Karl Weber, industrial communication expert at Beckhoff and
in the ETG, is delighted to receive
the IEC 1906 Award for 2022.

Beckhoff expert Dr. Karl Weber
honored with IEC Award
September has been a time for celebration at
Beckhoff Automation, as industrial communication
specialist Dr. Karl Weber was presented with the
IEC 1906 Award for 2022 by the International
Electrotechnical Commission (IEC). This prestigious
accolade is awarded to experts in recognition of
their outstanding recent achievements.

The ”1906” award is named after the founding year of the IEC itself, which

format. The document is scheduled for publication in March 2023. This requires

serves to illustrate its significance in a very special way. Each year, a maximum

technical editing of the general and EtherCAT sections, close collaboration with

of five experts per field may be nominated for this award worldwide. Dr. Karl

the other editors, and editing of comments from the national committees, as

Weber has now received this award in the field of “Industrial-process measure-

well as cooperation with both the technical editors of the IEC office in Geneva

ment, control and automation” (category TC 65), in which more than 1,300

and the management of the working group in IEC 65C.”

experts work in over 100 projects on more than 500 publications per year.
His long-standing involvement in numerous working groups (WGs) was ac-

Communication expert with profound expertise

knowledged by the IEC in the following statement: “[This award is presented to

Dr. Karl Weber has been involved in fieldbus standardization since the mid-

Dr. Karl Weber] in recognition of his contribution as an exceptionally productive

1980s and is also actively engaged with the IEC. After achieving his doctorate in

member of IEC TC 65 / SC 65C / WG 9 and its predecessor WGs for more than

computer science, he spent 25 years at Siemens working in the field of real-time

20 years. He is currently doing an excellent job of editing IEC 61158-2 – the

communications. In industry, research and academia alike (including with Zurich

fieldbus section that brings together the physical layer specifications for most

University of Applied Science and Fraunhofer IOSB INA), he has dedicated him-

of the technologies involved in the fieldbus series into a single comprehensive

self to Ethernet communication and contributed his experience to a wide range

document, and is one of the most challenging parts of the revision cycle.”

of projects. Since 2013, Dr. Karl Weber has worked both for Beckhoff and in the
EtherCAT Technology Group (ETG) as an expert in industrial communication.

Industrial Networks

He has been actively involved with the Institute of Electrical and Electronics

Dr. Karl Weber is currently working in the Industrial Networks SC 65C field on

Engineers (IEEE) for 20 years and is now a senior member in addition to being

”The preparation of international standards on wired, optical and wireless in-

a member of the IEEE Standards Board. He also represents the German Federal

dustrial networks for industrial-process measurement, control and manufactur-

Ministry for Economic Affairs and Climate Action (BMWK) in the IEEE Govern-

ing automation, as well as for instrumentation systems used for research, devel-

ment Engagement Program on Standards (GEPS).

opment and testing purposes”. The scope also includes cabling, interoperability,
coexistence and performance evaluation. According to the Beckhoff expert, “I
have been editor-in-chief of the standard on physical transmission technologies
in the fieldbus sector, which includes the specific characteristics of more than
20 types (IEC 61158-2:Ed7), since 2019. The standard comprises 550 pages
and the individual sections have to be prepared and presented in a consistent

More information:
www.iec.ch/awards
www.beckhoff.com
www.ethercat.org
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33 school graduates started their professional
future at Beckhoff in Verl, welcomed among
others by Frederike Beckhoff (4th from right),
Management Assistant.

33 apprentices and 31 students start career with Beckhoff
At the beginning of August 2022, 33 apprentices and 31 students started an exciting professional career at the Verl-based
technology provider Beckhoff Automation. All in all, the company now employs 100 apprentices and 101 students.

A total of 31 first-year students were
welcomed at the start of their work-integrated
studies at Beckhoff.

For more than three decades, Beckhoff has been offering young people with a

Sciences as well as the promising focus on technological developments and the

passion for technology excellent development opportunities in various profes-

needs of the labor market. Dr. Ursula Frank, Project Manager R&D Cooperations

sional fields and providing them with the perfect start to their careers.

at Beckhoff, describes the success of this model: “We have been committed to
the Gütersloh campus since 2010. To date, together with Beckhoff, 194 young

“Dual training is an integral part of our efforts to secure and promote young

people have successfully completed a combined work-study program and have

talent. Consistent on-the-job training has proven to be a very successful edu-

been able to attain important positions within the company shortly after com-

cational model for more than thirty years. Through hands-on work experience

pleting their degree.”

in real projects, the apprentices are integrated into a team right from the start
and get to understand the purpose of their work,” says Managing Owner Hans

The fact that many former apprentices in the company also take advantage

Beckhoff and continues: “It is important to us that our employees continue to

of the opportunity to study for a bachelor’s degree in engineering to continue

develop their skills, so we also mentor and support them in their training if

their education alongside their work is further confirmation of the model’s

they want to become qualified technicians or masters, or begin a subsequent

success. The combination of initial dual vocational training followed by

degree program.”

work-integrated study provides young people with many advantages for their
later careers. Graduates have a variety of continuing education options and

The company offers eight dual vocational training programs in various technical

master’s programs available to them once they have completed their degrees.

and commercial fields: electronics technician for automation technology, elec-

Three established part-time master’s degree programs at the Gütersloh cam-

tronics technician for operating technology, electronics technician for devices

pus are proving very popular: Applied Automation, Digital Technologies and

and systems, IT specialist focusing on application development, mechatronics

Industrial Engineering.

engineer, industrial clerk, warehouse logistics specialist and media designer for
digital and print media.
Starting work-integrated study programs
The 31 students started their work-integrated bachelor’s degree programs in
Mechatronics/Automation, Industrial Engineering, Digital Technologies and
Digital Logistics. The new intake once again demonstrates the great success
of the study model at the Gütersloh Campus of Bielefeld University of Applied

More information:
www.beckhoff.com/students
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The year of product highlights
and the number 42
Beckhoff is celebrating its 42nd anniversary this year, and the company has announced a number
of major product launches. Is that just a coincidence? Ronald Heinze, editor-in-chief of Open Automation, caught up with Managing Owner Hans Beckhoff to discuss the highlights of the past year.
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Hans Beckhoff, Managing Owner:
Since our growth rate is higher than expected,
this puts Beckhoff in a position to generate over
50% growth approximately in 2021 and 2022,
from €923 million to an estimated €1.4 billion.”
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expecting a crisis in the second half of next year due to the general economic
conditions.
“The growth rate is currently greater than expected,” notes the company
owner. “This will result in an approximate growth rate of over 50% in 2021
and 2022 across all areas, taking us from 923 million euros to approximately
1.4 billion.” According to Hans Beckhoff, this level of development can be felt
throughout the company: “We are having to build up our capacity to shore up
production and material supply both now and in the future.” To this end, the
company is now in the process of building new warehouses and production
facilities. “We have acquired a new industrial area of 15 hectares for greenfield projects, so we now have a total of 30 hectares of reserve land. In terms
of space and construction, this will provide us with scope to grow for the next
five to ten years,” he says, looking to the future. “Growth is taking place at all
levels of the company, not just in production,” he goes on to add. The compa-

In the world of software development, programmers often use “42” as a magic

ny’s global sales network will also be further consolidated and expanded, as

number. In fact, Hans Beckhoff is convinced that “The number 42 has a special

will the areas of research, development and product management.

meaning for half of the world’s engineers.” Its origins lie in the legendary
science fiction story “The Hitchhiker’s Guide to the Galaxy” by Douglas

“Material procurement is currently still difficult due to supply chain bottle-

Adams, in which 42 represents the “Answer to the Ultimate Question of Life,

necks,” Hans Beckhoff notes, expecting this situation to continue in the next

the Universe, and Everything”. Yet while this answer may seem straightforward,

quarter. “That said, there are signs that the situation may ease in the first

it remains difficult to comprehend since the question itself is far from clear.

quarter of the new year.” Until then, he believes the best course of action is to
work closely with customers to meet their most important needs, and to ensure

It would appear that there is no definitive answer to what the number 42

the available inventory is distributed fairly. “Whatever happens, we will spare

actually means, or perhaps we aren’t asking the right question. All we know

no expense on ensuring our delivery capacity remains as high as possible. That

is that it seems to be an answer to a philosophical or profound question, with

is our number-one priority,” he confirms. “It’s not about making money right

the meaning of life as one of its fundamental themes. Google “the answer

now, it’s about being able to deliver.”

to life, the universe, and everything” and you will automatically be shown
that it is 42.

The company’s future as an innovative family business is secured for this
1.4 billion euro enterprise. “Our generational transition is already in full

Managing Director Hans Beckhoff is just as fascinated by the story behind it

swing,” notes Hans Beckhoff. “Both of my children, Frederike and Johannes,

all: “As a physicist and fan of the novel ‘The Hitchhiker’s Guide to the Galaxy’,

are already actively involved in the company. Our economist Frederike has been

this number has always held a special place in my heart.” Walking through

with us for six years now, and Johannes, who followed in my footsteps as a

the parking lot, there are no prizes for guessing the owner of the car with the

nuclear physicist, has been on board for three. So, as you can see, we certainly

license plate number 4242. “Since the pandemic put paid to our 40th anni

have solid economic and scientific credentials to support our next generation,

versary celebrations, we decided to commemorate our 42nd anniversary this

which definitely bodes well for the future.” Nevertheless, Hans Beckhoff is

year instead, with a huge party at the Hermannsdenkmal for around 3,500

quick to point out that the size of the company alone calls for an efficient

employees from 40 different countries,” he says.

team of managers, technologists and other specialists beyond just the family.
Here, too, the company considers itself to be in a strong position, as the highly

50% growth in two years

experienced Beckhoff team already counts an impressive number of talented

“As a technology-driven company, we’ve been trying to find the answer to all

young professionals among its workforce.

questions since day one,” proclaims Hans Beckhoff. With product areas including
IPC, I/O, Motion, TwinCAT, the MX-System for control cabinet-free automation

Platform thinking for maximum benefit

and Vision, the Beckhoff New Automation Technology already holds the answer

In the world of automation and digitalization, the prevalence of terms such as

to virtually all automation questions.

platform economy, co-creation and ecosystems is really on the rise. According
to Hans Beckhoff, this reflects what is normal within the industry: “We have

This is also reflected in the company’s results: “We are doing well,” confirms

actually been thinking and working with these terms for quite some time.

the entrepreneur. “After seeing 28% growth last year, our growth rate in 2022

Co-creation used to be known as mid-market collaboration, and we had – and

is set to be greater than 20%,” he notes, going on to add, “Our incoming

still have – plenty of examples of that.”

order numbers also continue to rise. Maybe a little more modestly than before,
but still certainly moving in the right direction. Certainly in terms of machine

“With our New Automation Technology, comprising IPC technology, EtherCAT,

building, there are no signs of a crisis right now.” The managing director points

I/O, Motion, and now the MX-System and Vision, we have created an extreme-

out that similar trends are being reported worldwide, but also reveals that

ly powerful platform that offers our customers real benefits,” he continues.

many experts in the industry – and specifically in the automation industry – are

“We are maintaining this toolbox and expanding it to become more powerful

|
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than ever before.” The EtherCAT Technology Group (ETG) alone now has well

high-conductivity LEDs and is available in area, ring and bar designs,” explains

over 6,000 members. “EtherCAT is the most widely used industrial communi-

the physicist. What’s more, they also feature compact, robust and complete

cation system in the world,” he comments. “Countless companies, including

image acquisition units.

our competitors, are benefiting from this technology.”
According to Hans Beckhoff, the real strength of the range lies in the overall
“2022 was a huge year for product launches,” continues the automation

package: “Even with the fastest movements, the camera signals are synchro-

visionary. The MX-System and the ATRO modular industrial robot system were

nized with our machine controls. A separate computer is no longer required

followed by a comprehensive portfolio for industrial image processing. “If we

for image processing, as the powerful PC-based control technology takes

compare control technology to a human organism, the eye is the universal sen-

over the control and evaluation of the camera signals as well – even when

sor of humans, and performs an incredible number of tasks,” he shares. “The

multiple cameras are in use.” Summing up, he adds, “Image processing is

camera can be used universally in machines or industrial production processes.”

becoming a normal part of machine control, just like measurement technology

Beckhoff has long mastered the world of image processing on the software side

already is.”

with TwinCAT Vision, and is now offering the hardware to go with it.
Modular robotics system
A bright future for image processing

Great potential is also generated when image processing is used together with

The managing director sees three main fields of application for image process-

the ATRO modular system for robotics applications. This allows optimal robot

ing: the first of these is inspection, i.e., the use of cameras purely for monitoring

structures to be assembled flexibly as custom builds for different applications.

processes, for example, in machine interiors. “With the Beckhoff TwinCAT

Standardized motor modules with integrated drive functionality, together with

platform, the resulting video recordings can also be temporally correlated to
Analytics measurement signals and displayed in TwinCAT Scope, making for a
great diagnostic extension,” enthuses Hans Beckhoff. The second area of application includes quality control. “Here, it’s all about assessing and measuring
the goods to be produced,” explains Hans Beckhoff. Finally, there are the purely
machine-related sensor applications. “A vision sensor can be used to solve
sophisticated sensory tasks,” he comments, listing examples such as for monitoring a magazine fill level, and for holistic monitoring of a machine’s condition.
Hans Beckhoff sees “a great future” for image processing: “Whereas three axes
used to be a normal configuration for machines, it is nothing unusual today to
see machines with 100 or even up to 200 axes. Going forward, there won’t just
be one camera, but ten or more to monitor processes closely.” The powerful
software in the background will allow many cameras to be evaluated simultaneously in real time. A 2.5 Gbit Ethernet interface to the computer ensures fast
communication. “We have already offered a number of users a sneak preview
of this technology, and the feedback was certainly enthusiastic,” reports the
company owner happily.
The Vision hardware launch is complete with robust cameras featuring scaled
image sensors and highly flexible mounting options, an industrial C-mount lens
family and numerous lighting options. “The multicolor illumination features

PC Control 04 | 2022

Hans Beckhoff:
The new multi-computing function
for XPlanar makes it possible to control
systems of virtually unlimited size.”
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A particular highlight is that the robot is almost wireless, too: all modules are
interconnected via the ATRO interface, which guarantees a rigid connection
and also transfers the input media. Data, power and fluids (compressed
air, vacuum or water) can be guided internally through the modules in the
kinematics, and all axes are designed to rotate endlessly. “We think robots
are great fun and we will continue to work on and develop them with true
passion and enthusiasm,” promises the CEO. “We already have some concrete
customer inquiries.”
Intelligent transport solutions
A huge opportunity for ATRO lies in the way it can be directly combined with
intelligent transport solutions such as XTS and XPlanar. “We are now the specialists in highly flexible motion, and can control, master and combine planar,
linear, rotational and robotic motion systems from a single platform. We can

link modules in various designs and lengths, enable almost limitless combina-

even link them to cloud and measurement technology applications.” This all

tions of mechanics. “The modular approach in particular is a special strength,”

combines to allow the robots to benefit from a high level of control intelligence,

Hans Beckhoff believes. “In fact, our modular system allows us to bring anything

offering significant added value for future machine configurations.

from a 1-armed robot through to 7-axis systems to life. Users can build their
own kinematics from the basic mechatronic elements, which can be expanded

A further advantage of the Beckhoff No Cable Technology (NCT) is that it

and modified at any time.”

offers more machine flexibility in XTS applications (linear multi-mover systems). “NCT enables us to wirelessly transmit power up to 35 W, as well as

“There was an initial technology demonstration for the general trade public at

data with a cycle time of 250 µs,” Hans Beckhoff notes, adding: “This also

Automatica in June,” he continues. “The aim is to make customers aware of

allows more sophisticated functions to be implemented on the XTS movers.”

the extensive possibilities of the new robot technology at an early stage for

NCT makes it possible to implement processing steps and check the quality of

their technology roadmap.” Series delivery is already planned for the second

products on the mover in ongoing operation. Sufficient power and fast com-

half of 2024.

munication with the TwinCAT control system serve to facilitate the connection
of sensors and actuators. Data communication with each mover is real-time

“It’s not least on account of their integration in TwinCAT that robot kinemat-

capable and synchronizes system-wide events with µs accuracy in connection

ics can be handled just as easily as a point-to-point axis,” Hans Beckhoff is

with EtherCAT. “We can implement intelligent functions on the movers very

pleased to report. “This opens up a new world of optimized motion sequences

quickly, with potential applications including measurement technology or

in the machine.” Indeed, complex interfaces to other robot systems are no

vacuum generators for suction cups,” says the company owner. “Personally, I

longer needed.

think this is a fantastic development.”

Hans Beckhoff sees the MX-System
for control cabinet-free automation as one of this year’s major
product introductions, with huge
innovation potential for the entire
machine building sector.

With the complete Beckhoff
Vision portfolio of hardware components and software functionality, industrial image processing
becomes a seamlessly integrated
component of machine control.

|
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The SPS exhibition is set to provide the perfect opportunity to present new
designs for the XPlanar mover transport system, including the 120 mm x
200 mm size for carrying even larger goods. According to Hans Beckhoff,
multi-computing for XPlanar is providing real momentum: “With computers
connected in parallel, it is possible to control systems of almost unlimited
size.” Even the Motion Library has been expanded to accommodate more

Hans Beckhoff:
With the new C6040, the highly successful
series of ultra-compact Industrial PCs is
reaching new heights in terms of performance and functionality.”

sophisticated applications.
A focus on control cabinet-free automation
A major highlight of this year’s product launches is control cabinet-free automation with the MX-System. With this automation toolkit, the company offers a
flexible, space-optimized and intelligent system solution that aims to completely
replace the conventional control cabinet as we know it. “The MX-System met
with an enthusiastic response,” emphasizes Hans Beckhoff. “In fact, we were
delighted to show it to the Chancellor of Germany, Olaf Scholz, and the Portu-

and reduces the ecological footprint of the machine while also presenting real

guese Prime Minister, António Costa, when they visited our booth at the Han-

economic advantages.

nover Messe,” he adds with a smile. “It was the perfect opportunity to showcase
the advantages of the system up close.” The system combination of baseplate

The MX-System can be used across virtually the entire field of control cabinet

and the simply pluggable function modules for 24 V DC, 48 V DC, 400 V AC and

design. The maximum permissible feed-in current is 63 A, although this can

600 V DC, with standardized interfaces, meets practically all requirements for

extend to 120 A in special cases. “Anything above that is not covered by the

modern control cabinets, boasts an IP67 protection rating, and can be mounted

system,” the entrepreneur explains. “However, it’s not really intended to re-

directly on the machine.

place pure power distribution systems or some of the special types of cabinets
you might find in IT infrastructure.” In conventional mechanical engineering,

In addition to the technological benefits, there are also plenty of economic ad-

however, he believes that the MX-System is relevant for 80% of the market. In

vantages to be had – particularly in terms of savings on skilled personnel. “Not

addition to controls, I/O modules and drives, the range also brings relays, con-

only do our innovations serve to reduce assembly work during construction and

tactors, motor starters and power outputs into the appropriate form factor to

installation, but they also cut down on engineering resources during the design

complete the product offering for control cabinet designers. “We have present-

phase,” the East Westphalian emphasizes. In fact, one pilot user was able to

ed the MX-System to customers, specialists and even competitors, and have

cut their control cabinet diagrams from 300 to 30 pages. The managing director

met with an enthusiastic response every time,” Hans Beckhoff confirms. “Now,

cites another important selling point from a business perspective: “The reduced

we are in advanced talks with potential users to assess their requirements.

lead time on projects puts users in a position to deliver even more machines.”

We are already ticking most boxes, but there are still one or two interesting

He believes this is “a clear technological solution” that offers tangible benefits

suggestions for us to look at.” The first customers will be supplied in the first

The ATRO modular industrial
robot system offers clear advantages – particularly on account
of its modular approach and direct integration into the PC-based
control world from Beckhoff.

With NCT wireless data and
energy transfer, the movers in
the XTS transport system become
flexible processing stations.

PC Control 04 | 2022
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offers the option to support additional functions such as encoders with its smart
I/Os,” he reports. “Together with the outputs, this terminal acts almost like a
small controller.” The EL6761 EtherCAT Terminal can be used to control e-mobile
charging stations with multiple charging points. “This means that the complete
charging infrastructure can be managed with a single TwinCAT controller,”
mentions Hans Beckhoff.
“With the EtherCAT Box modules in the EPX series, we offer a compact acquisition option for Ex-i signals as a supplement to the I/O modules,” he continues.
What’s more, with their robust IP67 protection, these can be installed directly
and decentrally in machines and systems – even in harsh environments.
A number of new products are also being rolled out in the Motion area:
“Beckhoff is introducing the compact 28 A AX8128 power supply module in the
half of next year, and according to the managing director, the system will go

AX8000 series, which has achieved a very high power density combined with

into series production in the first quarter of 2024.

low power loss based on SiC MOS technology,” reveals the managing director.

Innovations for SPS at IPC, I/O and Motion level

The company has also launched the AX8540 combined power supply and axis

Those attending SPS can also look forward to a number of exciting innovations

module – i.e., a spindle drive with SinCos encoder for main spindle drives and,

in the IPC sector. The performance of the successful C60xx ultra-compact Indus-

within the AMP8000 series of distributed servo drives, the AMP8500 series with

trial PC series has been significantly enhanced with the addition of the C6040
model. For the first time, it uses a 12th generation Intel® CoreTM i processor with

increased moment of inertia.

up to 16 cores, allowing the C6040 to provide an extremely powerful high-per-

An optimistic outlook

formance platform at reasonable prices.

With plant availability playing such a crucial role in the process industry, building redundancy into the design of the automation technology is vital. This is

New products in the Embedded PC sector include the CX8200 and CX9200

why the Verl-based company’s extensive range of solutions in this domain now

series. “The CX8200 features two ARM CortexTM cores, while the CX9200 has as

also includes a software solution for redundant control operation in the form of

many as four,” explains Hans Beckhoff, bringing even more computing power

TwinCAT 3 Controller Redundancy. This entirely software-based solution allows

to the DIN rail.

two standard industrial PCs to be operated as redundant controllers that both
run the same PLC program after just a few preliminary steps.. “This allows us

The managing director is just as delighted to share interesting news at the I/O

to achieve what’s known as ‘hot’ redundancy,” shares Hans Beckhoff. An

level: “With the EL8601-8411, we are launching a multi-I/O terminal that also

additional high-performance network connection between the two controllers
provides the necessary synchronization, and as standard Ethernet is used, no
dedicated hardware components are required.
“We will also be showcasing virtual controls at the upcoming SPS exhibition.
Our TwinCAT automation platform can be integrated almost ‘naturally’ into
server or cloud environments,” explains Hans Beckhoff, going on to add: “We
demonstrated this many years ago and implemented a number of applications,
but now the time seems ripe to look even further afield.”
“We have high expectations for the upcoming SPS exhibition and are optimistic
that it will be a success,” he concludes. “The opportunity to speak to customers and partners in person is an important element of any exhibition and it
promotes the development of products and solutions.” This certainly supports
Beckhoff’s intention to continue to provide the right response to all automation
questions in the future. So perhaps the number 42 really has found its meaning
in the automation world after all.
Published in Open Automation 6/2022, VDE Verlag, www.vde-verlag.de

More information:
www.beckhoff.com/sps
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Beckhoff Vision: Hardware portfolio complements TwinCAT Vision software

Cameras, lenses and illumination for a
complete control-integrated vision solution
As a specialist in PC-based control technology, Beckhoff is constantly looking at ways to integrate all machine
functionalities consistently into a single control platform. This also includes image processing on the software
side since the launch of TwinCAT Vision in 2017. With the introduction of the comprehensive Vision hardware
portfolio, this product area is now complete.
Beckhoff Vision offers machine builders and end users a complete image
processing system that covers all the necessary components from software to
illumination. Seamlessly integrated into EtherCAT-based control technology, it
opens up significant competitive advantages for users, including highly accurate
synchronization with all machine processes, reduced engineering and hardware
costs, and simplified commissioning and support. In addition to TwinCAT Vision
software, the vision portfolio now also includes the following hardware components:
–

the VCS2000 area-scan cameras

–

the rugged VOS2000 and VOS3000 C-mount lenses

–

multicolor LED illumination in bar, panel and ring designs (VIB2000, VIP2000
and VIR2000)

–

the complete units (Vision Unit Illuminated, VUI) consisting of camera,
illumination and focusable optics

Optimal design and concept for industrial image processing
From the very beginning, the development process at Beckhoff was focused
on ensuring optimum suitability for industrial use – both with respect to the
individual vision components and the entire image processing system. Relevant
design aspects include the IP65/IP67 anodized aluminum and tempered glass
housing, smooth glass surfaces providing high resistance to cleaning agents
and other chemicals, various options for flexible mounting and application, and
optional shatter protection. Further advantages are offered by the in-house
vision development and production facilities at Beckhoff, which ensure a firstrate complete solution in terms of technology and quality, where every aspect
is perfectly coordinated.
Seamless integration – not only of the individual hardware and software
components to form a complete system, but also with the machine control
system – opens up huge application potential for industrial image processing
and, conversely, optimization potential for machines and systems. It also means
that the vision system can be synchronized highly precisely with all control
processes and machine sequences. Implementation in the standard automation
application also enables consistency in the interaction of all other components.
The new vision hardware components from

In addition, the camera system and illumination components can be mounted

Beckhoff impress with rugged, attractive design as

either separately or together as an integrated unit, depending on the application

well as high scalability and long-term availability.

requirements. The integrated concept also offers significant advantages from a

|
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Bernd Stöber, Senior Product Manager Vision, Beckhoff Automation

project planning perspective: it reduces the engineering effort and hardware

The rugged, industrial-grade cameras support the established international

costs, and simplifies system integration, commissioning and support.

GigE Vision standard and can be used flexibly over a wide temperature range.
The lens protection tube with thermally hardened anti-reflective glass ensures

The implementation of real-time applications is also perfectly supported and

the invariability of the focus position and provides high resistance to cleaning

facilitated by full integration into the EtherCAT system. For example, it is

agents and handling effects without the need for additional housing. Flexible

possible to achieve simplified and synchronized trigger generation for image

mounting options and the small installation depth (incl. connections) in the

capture and exposure directly from the system. In addition, the vision system

optical axis also offer exceptional freedom of machine design.

can be linked and synchronized easily with all control processes and cloudbased services, and utilize all the usual benefits of powerful and convenient

Robust C-mount lenses with mounting-oriented design

EtherCAT diagnostics. Overall, from a machine perspective, these factors result

The high-resolution lenses of the VOS2000 and VOS3000 series, which can be

in increased process efficiency through shorter response times, higher cycle

used universally due to the C-mount connection thread, are ideal for use in harsh

rates and accelerated processing procedures, all with reduced hardware and

industrial environments on account of their rugged and easy-to-mount design.

wiring effort as well as a minimized installation space and system footprint.

The focus and fixed aperture are easy to adjust and can be locked easily and
precisely using compact screws. The lenses also feature a broadband anti-reflec-

Powerful cameras for exact evaluations

tive coating from 420 to 1050 nm, which is well matched to the multicolor LED

The area-scan cameras from the VCS2000 series use color and monochrome

illumination. Moreover, vibration and shock resistance up to 10 g enable reliable

CMOS sensors with up to 24 megapixel resolution to generate high-quality data

measurements in the visible and near infrared range.

for industrial image processing. A wide portfolio of established Sony sensors
with 3.45 µm and 2.74 µm pixel pitch is available for different vision tasks and

Two lens series are available: The VOS2000 is optimally designed for image sen-

image analysis functions. With their high frame rates and rapid 2.5 Gbit/s image

sors up to a format of 2/3 inch (11 mm) while the VOS3000 is ideal for maximum

data transmission, the cameras are ideal for automated visual inspection and

image resolution with an image circle up to 1.2 inch (19.3 mm). In addition to

precise product tracking in EtherCAT-synchronized applications.

the generally available broadband anti-reflective coating from VIS to NIR, the
VOS3000 series offers excellent chromatic aberration correction in the spectral

The cost-effective 2.5 Gbit/s transmission rate enables the performance potential

range up to 850 nm for the large image circle.

of the cameras to be fully exploited: It is a prerequisite for efficiently utilizing
increased frame rates and achieving extremely fast response times via industrial

Flexible, high-precision and energy-efficient illumination

LAN technology with any cable lengths. What’s more, this makes the vision sys-

The multicolor LED illumination components in three designs – bar (VIB2000),

tem a perfect match for the powerful industrial PCs from Beckhoff.

panel (VIP2000) and ring (VIR2000) – produce constant lighting conditions for

PC Control 04 | 2022

The rugged, industrial-grade cameras can
be used flexibly over a wide temperature
range and are also available in IP65/67
housings with lens protection tube.

With Beckhoff Vision, industrial image
processing is holistically integrated into
machine and system control.
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The multicolor LED illumination components in
three designs (here: VIP2000 panel design) provide
an indispensable basis for precise evaluation in
image processing.

The new vision hardware portfolio also offers
an all-in-one approach with the VUI units, which
combine a 2.5 Gbit/s camera, multicolor LED illu
mination and optics in one assembly.

PC Control 04 | 2022
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Handling of the lenses is optimized by two grips for
easy adjustment, two rotatable fixing rings for focus and
aperture, and two M3 fixing screws for secure locking.

consistently high-quality images. This provides an indispensable basis for pre-

is particularly suitable for applications with variable component heights, such

cise evaluation in image processing. The illumination creates the best possible

as those found in logistics. All functional components are encapsulated in a

contrast between the feature to be inspected and its surroundings – even in

visually appealing anodized aluminum housing with IP65/67 protection rating.

spectrally adjustable pulse mode.

The thermally hardened and anti-reflective glass ensures high mechanical and
chemical resistance in cleaning and handling. The VUI’s EtherCAT P connection

The light color of an illumination assembly can be adusted to object-specific

is positioned on the side and allows mounting with small installation depth in

requirements in terms of color and brightness. Mixing the individual color

the optical axis, while large mounting surfaces ensure good heat dissipation.

channels makes it possible to produce spectrally complete white light. The direct

The dedicated ground connection, also located on the side, makes it easy to

integration of the power electronics into the illumination assembly achieves a

implement grounding and EMC concepts.

high level of brightness, which is essential for reliable freezing when capturing
highly dynamic movements. Full integration into EtherCAT allows users to make

For image acquisition, the PLC controls all settings of the individual functional

individual settings in terms of light color, brightness and triggering for each

components (camera, illumination, lens) via EtherCAT during runtime – to a high

individual test object.

level of precision and in exact synchronization with all processes in the application. For example, electronic adjustment of the focus position means that the

Furthermore, high-precision control and efficient electronics minimize ener-

focus is adapted directly to different working distances. The light color as well

gy requirements. The EtherCAT P one-cable solution with distributed clocks

as the intensity and length of the light pulse or the parameters of the camera for

function and the responsive power electronics enable high-precision synchro-

image acquisition can also be controlled via EtherCAT. Focusing during runtime

nization with all machine processes and help avoid unnecessary illumination

is made possible by a robust, position-invariant liquid lens that has very high

times. Blue LED chips form the basis for high light output and temperature

shock and vibration resistance as well as an extremely long service life due to

stability, as well as increased efficiency at high ambient temperatures. The

the high number of cycles.

EtherCAT-controlled flash mode reduces the power supply output along with
the required cooling effort while decreasing the overall energy consumption
for the illumination.
Complete solution with focusable optics
The Vision Unit Illuminated is a compact unit consisting of camera, illumination
and focusable optics with liquid lens technology. It significantly reduces installation and commissioning effort and, due to focus adjustment during runtime,

More information:
www.beckhoff.com/vision
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Achieving modern plant automation with PC-based control technology

Scalable, open, available
In the future, greenfield as well as brownfield plants will have to be equipped with innovative automation solutions in order to
withstand the increasing competition in the process industry. In concrete terms, this calls for efficient and flexible plant automation
which also meets availability requirements. This goal can be achieved with the universal PC-based control system from Beckhoff –
currently expanded with TwinCAT 3 Controller Redundancy.
PC-based control from Beckhoff provides customers with a holistic control

Two different concepts have become established for the architecture of plants.

system for automating their plants. The Industrial PC is the core component of

In the centralized approach, all information comes together in a control cabinet,

PC-based control technology and forms the basis for control and monitoring in

while the sensors and actuators are connected via remote I/Os. A decentralized

process plants. Thanks to the precisely scalable portfolio, it is possible to use an

architecture consists of several control systems that are assigned to a specific

Industrial PC individually tailored to the task at hand to control the plant: Indus-

plant section and take over its process control. Modern automation systems sup-

trial PCs are available in all kinds form factors. Support for many standards and

port both concepts – not only on the control side but also through I/O systems

protocols ensures cross-system data communication at both the higher-level

that can be operated both as remote I/O and directly on embedded controllers.

control system and the field level.

Beckhoff offers appropriate I/O modules for each scenario for installation in the
control cabinet (IP20) or directly in the field (IP67).

PC Control 04 | 2022

PC-based control from Beckhoff also enables

TwinCAT 3 Controller Redundancy protects

modern and highly available plant automation

plant uptime through redundant control

in the process industry, due to three redun-

operation using standard components.
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dancy options, among other things.

In addition to flexible topology, explosion protection requirements are a fre-

is free to choose their preferred software solution, enabling them to use the best

quent prerequisite for the use of electrical equipment in the field. The greatest

possible tools for their application in a future-proof manner.

challenge for automation here is data acquisition from zone 0/20 via intrinsically
safe signals. The I/O modules of the ELX series offer a compact and integrated

The Industrial PCs execute the program code for process control as a soft PLC

solution in which intermediate barriers are eliminated. All EtherCAT features can

in real time, and their high computing power enables them to process large

be used, from fast data communication to end-to-end diagnostic options. The

amounts of data in a short time. This database can be evaluated on the IPC

portfolio is supplemented by various series of control systems, I/O modules, and

either directly in real time in the PLC code or by integrating external software

control panels for installation in zone 2/22. This enables decentralized control

tools to which the data records are transferred. Data exchange in Industrie 4.0

and visualization in close proximity to the process.

scenarios or IoT solutions is also possible directly in the control system without
additional devices via integration into the IT infrastructure. This results, for

The advantages of PC-based control technology come to the fore not only

example, in applications for condition monitoring of entire plant parks, which

when considering the hardware, but especially with regard to the flexibility of

monitor all field devices with cloud support and recommend measures for pre-

the software. The TwinCAT automation software has a range of functions, such

dictive maintenance in order to minimize downtimes.

as visualization or data analysis, but at the same time offers a large number of
interfaces to make the data available to other systems. This means that the user

|
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Interview with Dr. Henning Mersch on TwinCAT 3 Controller Redundancy

“We make redundancy easy to use”
A control system failure can have fatal consequences, especially in the process industry. This is precisely why redundant systems should be mandatory in critical processes,
although they are often highly sophisticated and expensive to implement. Dr. Henning
Mersch, Product Manager TwinCAT, explains in an interview with the magazine P&A
how fail-safety can now be maximized very simply with redundant control technology.

Dr. Henning Mersch,
Product Manager TwinCAT,
Beckhoff Automation

P&A: Haven’t redundancy solutions from Beckhoff

both sides, and these are executed with absolute synchronicity. Since it is usually

been around for many years?

impossible to determine exactly when and if a controller will fail, the second

Dr. Henning Mersch: Yes, that’s correct, but until now we were focusing on

controller always has to be ready to take over the process control along with

the fieldbus level. To put it simply, if a cable between the controller and the

all important current process values. This requires there to be a data connection

actual fieldbus elements no longer transmits data correctly due to breakage,

between the two controllers. It’s a pretty standard requirement across the mar-

mechanical damage, or weak contacts, then we enable redundant communi-

ket and our competitors work on the same basis. Where we differ, however, and

cation via EtherCAT using a second cable. Now we are taking things one step

what makes our solution so special is that we use a normal Ethernet connection

further by ensuring redundancy with our TwinCAT controller. If one controller

for this, so we don’t need dedicated hardware components for synchronization

should fail due to excessively harsh environmental influences, unintentional

between controllers, unlike our competitors. The technical progress we have

mechanical stress, or even a technical defect, the second controller can step in

made with our TwinCAT controllers means we already have network connec-

seamlessly and take over.

tions in the gigabit range on board for real-time synchronization as standard.
And then there is the communication of the controller at fieldbus level. To this

P&A: Could you outline the functionality of the

end, each controller features our CU2508 real-time Ethernet port multiplier,

new TwinCAT 3 Controller Redundancy solution?

and we also link these with a connecting cable. If the data link between the

Dr. Henning Mersch: Our Controller Redundancy is based on having two

two controllers fails, we need to make sure that each side can decide whether

controllers run the same program. This means there are symmetrical images on

the other controller has failed or just the data link. We do this via this second

Redundancy for increased availability

Software-based solution for redundant control operation

To further increase the availability of a plant, redundant architectures can be

While the robust design of the company’s Industrial PCs alone already ensures

used to safeguard against failures of individual control components. In this

a high level of availability, Beckhoff is now expanding its product portfolio to

way, communication interruptions can be intercepted by implementing cable

check yet another box with TwinCAT 3 Controller Redundancy (TF1100). This

redundancy. By creating a ring structure, this ensures that all I/O modules of the

entirely software-based solution allows two standard Industrial PCs that both

system can still be reached in the event of a cable break, for example.

run the same PLC program to operate as redundant controllers in just a few
easy steps.

With TwinCAT 3 Controller Redundancy, it is possible to run the Industrial PC
and thus the control program redundantly. For this purpose, standard compo-

An additional, high-performance network connection between the two control-

nents are enabled for redundant operation by the TwinCAT software – which

lers provides the necessary synchronization. Standard Ethernet is used here, so

means that special hardware is not required. This redundancy ensures that in the

no dedicated hardware components are required. With minimal effort, this en-

event of a failure of one control system, the second one takes over operation.

sures that only one of the two Industrial PCs addresses the fieldbus components

To this end, the two control systems are connected via network lines which

at any given time, and that the control programs are executed simultaneously

enable synchronization and, in the event of a fault, switchover without loss of

on both computers. This synchronicity is the basic prerequisite for changing the

information.

primary Industrial PC in the event of a fault without losing any information.

PC Control 04 | 2022

|

products 23

communication channel between the two CU2508s, thereby offering additional

port multipliers as additional hardware, which we have had in our range for a

fail-safety. From the port multipliers, it all continues downstream quite normally

long time and so these didn’t have to be specially developed for this purpose.

via EtherCAT, where we can also offer redundancy.
P&A: So now we can ensure redundancy not only
P&A: Surely there are special requirements for synchronizing

between the controllers, but also right down to field level.

the two controllers via Ethernet? Have you developed your own

But how do the controllers communicate with the

synchronization protocol here to meet your needs?

higher-level systems in the event of a critical defect?

Dr. Henning Mersch: Absolutely – this is an independent protocol. It doesn’t

Dr. Henning Mersch: Our upward communication interface provides a vir-

have much in common with EtherCAT either, because we have to transfer

tual redundancy address with TwinCAT 3 Controller Redundancy. Higher-level

completely different data there. In this horizontal communication between the

systems always use this to communicate automatically with the active system

two controllers, the process images not only have to be transmitted as quickly

with no indication of whether it is the primary or secondary control. We also

as possible, but also provided in highly optimized packages. This is the only

offer the possibility of addressing both controllers via their real address. This is

way that the other side can also process the data quickly again in real time. To

necessary in the case of diagnostic programs, for example, to check the status

meet this requirement over Ethernet, we had to develop a new synchronization

of the redundancy solution. Another new feature is that our TwinCAT controller

protocol.

can also communicate upward via two redundantly designed Ethernet networks
using the TwinCAT 3 Parallel Redundancy Protocol (PRP). To this end, two sep-

P&A: Does TwinCAT 3 Controller Redundancy actually

arate network interfaces are used per Industrial PC. Users can therefore also

have a primary and secondary system, or does the solution

implement redundancy above the control level, which is then automatically

handle this automatically?

supported by our controllers.

Dr. Henning Mersch: Customer feedback and our own experience have
shown that it makes the most sense for users to determine this for themselves.

P&A: To finish up, what would you like to say to customers won-

It starts with the most trivial applications like commissioning the systems,

dering why they should rely on Beckhoff for redundant solutions?

where very different situations can occur in the field. One controller is therefore

Dr. Henning Mersch: Here at Beckhoff, we still offer a very open interface

defined as the primary system in control operation, making it the active compo-

with our PC-based control and the protection between these two controllers.

nent, while the secondary system acts passively in the background. In process

So rather than having a completely closed redundancy system, we can run cus-

technology, it is also common to make routine switchovers for control purposes

tomer programs on the controllers without any issues, as is usual with Beckhoff

– for example, with redundantly designed pumps. And that’s exactly where our

solutions. We are therefore offering something really quite special here that

Controller Redundancy comes into play. Users can therefore safely test a critical

makes redundant control solutions much more suitable for everyday applica-

fault at any time without provoking a deliberate failure.

tions with significantly greater usability. At the same time, the state-of-the-art
processors in our controllers give them a computing power that far exceeds that

P&A: Is your TwinCAT 3 Controller Redundancy

offered by our competitors in the field of redundant control.

actually completely software-based, or did you have
to adapt the controller hardware?

Published in P&A International 2022, publish industry verlag, www.industr.com

Dr. Henning Mersch: Yes, the solution is an out-and-out software product,
which also makes TwinCAT 3 Controller Redundancy extremely appealing in
terms of price. But as I mentioned earlier, we use the CU2508 real-time Ethernet

In addition to TwinCAT 3 Controller Redundancy, the aforementioned, well-established TwinCAT 3 EtherCAT Redundancy (TF6220) software protects against
failures caused by faulty cable connections. The I/O modules are connected by
two separate cables, which should ideally be laid in different locations. While
TwinCAT 3 EtherCAT Redundancy addresses communication from the controller
to the fieldbus, the TwinCAT 3 Parallel Redundancy Protocol (PRP, TF6230)
now also provides cable redundancy for Ethernet communication according to
IEC 62439-3 to higher-level systems such as MES or decoupled HMI systems.
The protocol defines a redundant and transparent network connection, which
can be monitored and diagnosed in TwinCAT. Further details, especially about
TwinCAT 3 Controller Redundancy, can be found in the above interview with
Dr. Henning Mersch.

Franziska Rostan (left) and Lennart Winkler, both Process Industry, Beckhoff Automation

More information:
www.beckhoff.com/process
www.beckhoff.com/redundancy
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Continuous portfolio expansion: The CX5600 Embedded PC series recently expanded
the portfolio of AMD-RyzenTM devices and, in addition to the CX51xx and CX52xx
devices, also offers the option of connecting a CX2500 extension module on the lefthand side, further increasing flexibility in use.

Embedded PC and XTS Beckhoff innovations celebrate their 20th and 10th anniversaries

Technological innovation boosts
for automation
Two of the numerous innovations hailing from Beckhoff’s 42-year company history celebrate
their anniversaries in 2022. The CX1000, an Embedded PC which can be mounted on a DIN
rail, first saw the light of day in the automation environment 20 years ago , launching a design
that is now established as a compact controller across many manufacturers. The XTS intelligent
transport system, which was introduced ten years ago, has proven to be equally revolutionary
in the field of product handling.

Just like the bus terminal and EtherCAT, these two developments are Beckhoff

CX series: Flexible control performance in a small form factor

concepts that have elicited a real leap forward in automation technology

With the embedded PCs, the worlds of industrial PC and hardware PLC were

and mechanical engineering. They have been field-proven and generated

combined for the first time. The CX family includes several basic CPU modules

significant competitive advantages for users in recent years, and have also

with different processors for ideally adapting the performance to suit the control

been continuously enhanced. Beckhoff offers a finely scalable portfolio which
currently includes 14 embedded PC series. These will be expanded further

task in question. The product portfolio ranges from small controllers with ARM
processors to high-performance multi-core solutions with Intel® Xeon® proces-

in time for SPS 2022. The same applies to the eXtended Transport System

sors, resulting in an optimal price/performance ratio.

(XTS), which covers all the requirements of advanced, highly flexible product
transport with various motor modules, movers, guide rails, and in particular,

Together with the directly connectable modular I/O level, the CX Embedded PC

new software functions.

series constitutes a space-saving industrial control device on the DIN rail –

|
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A fanless, din rail-mountable CX5130 Embedded PC with dual-core processor
processes hundreds of I/O signals and controls the numerous servo axes of the
second-generation battery swap station by Chinese automotive manufacturer NIO.
In the PackOnTime® packaging system by Kern AG, the Swiss company

power for precise coordination of the five motion

opted for a high-performance CX2062 Embedded PC with an Intel® Xeon® CPU

axes in the L-MS high-speed laser cutting machine by

(2.0 GHz, 8-core) to produce tailor-made packaging on demand with more

BOS Innovations in Canada.

than 100 precisely controlled axes.

© Beckhoff

© BOS Innovations

A CX2040 Embedded PC provides sufficient computing

20 years ago, this was a groundbreaking innovation with crucial advantages. The

Due to their robust and compact design, the devices have proven to be the ideal

direct connectivity of the I/O systems eliminates the cost of additional couplers

control system for a wide variety of applications over the past 20 years. One of

and significantly reduces the wiring effort and space requirements in the control

the advantages here are the modular expansion options, which have been im-

cabinet. This new system enabled control cabinets and terminal boxes to be

plemented in a specific manner in the CX20xx, CX52xx, and CX56xx Embedded

made even smaller and more cost-effective.

PC series. Depending on the CX type, these controls can be supplemented by
extension modules and configured as a modular control system to suit the task

The mechanics of embedded PCs are very sturdy and suitable for use even in

at hand. As a result, different applications can be implemented using the same

harsh industrial environments on account of their high resistance to vibration

hardware, such as a PLC and motion control system with a DVI/USB interface or

and shock. An extended temperature range of −25 to +60°C is provided as

a multimedia system with an audio interface for building automation.

standard so that they can also be used in hot locations or in very cold areas.
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A total of 48 Embedded PCs from the CX8091, CX9020 and CX5020
series are used as BACnet-compliant floor or building controllers in the

© Eclipse Automation

Steigenberger Alsik Hotel & Spa in Sønderborg, Denmark.

The flexible XTS transport system minimizes the footprint of the assembly line
for the automotive industry by Canadian company Eclipse Automation and makes
the changeover times plunge from one hour to just one minute.
In the individually configurable assembly line by the Austrian custom machine
builder TEUP, XTS is used as the central element for product transport and enables

© Beckhoff

@ Nicolai Franzen

maximum machine flexibility and a minimal footprint.

XTS: Software functionality replaces mechanics

path can be created, and the machine footprint can be reduced through indi-

In the XTS linear transport system, Beckhoff offers a drive solution which

vidual track layouts. XTS not only replaces conventional conveyor belts, but

has proven itself time and time again for over the past ten years and in

also means that the entire machine can be designed in a completely novel

which magnetically driven movers move along a travel path of fully integrated

manner.

motor modules. An industrial PC with TwinCAT enables independent control
of single movers with individual motion profiles. This produces a system with

The innovation potential of XTS is by no means limited to highly complex

numerous benefits: the transport system is ready for operation immediately

motion sequences. In fact, the system offers finely scalable adaptation options

after assembly, as power electronics and position feedback are included in

with regard to the application requirements; e.g., in relation to the geometry,

the XTS motor modules, while the movers are completely passive. Due to the

the number of movers and the functional scope. This starts with simple appli-

different geometries of the motor modules, both an open and a closed travel

cations, such as the purely linear motion of a mover and the expansion with

PC Control 04 | 2022
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Andreas Thome,
Senior Product Manager
PC Control

Andreas Thome on 20 years of Embedded PCs
How did the idea for Embedded PCs come

What have the most important development steps

about 20 years ago? What were the most important

been over the course of the past two decades?

application benefits at that point in time?
Andreas Thome: One important step was the initial introduction of ARM
Andreas Thome: At the beginning, the idea was to fit the PC-based

processors in 2006. This allowed us to build even smaller devices which

technology into the smallest possible compact housing. The next step was

still featured the typical PC properties (Ethernet, video, USB, Windows). We

both logical and required innovation: designing this new housing shape

have since developed and expanded the ARM CPUs in parallel with the

so that it could be mounted on a DIN rail and would also enable our bus

x86 CPU environment. Another pioneering moment was the introduction

terminals to be directly connected on the right-hand side. The PCs and
IPCs which were available on the market at the time were pretty large

of the CX2000 series in 2012. In this case, the main feature was a boost in
performance produced by using Intel® CoreTM processors for the first time.

devices. However, the advent of smaller x86 processors and the Microsoft

In addition, modules which can be connected in the field, e.g., for fieldbus

Windows CE operating system – which had modest requirements in terms

systems or with additional PC interfaces, provided more modularity. In 2018,

of memory – finally enabled the birth of the first CX1000 Embedded series.
At Beckhoff, this was not considered to be that big a leap. The Beckhoff

the upper segment saw the arrival of the CX20x2, a control platform with
up to 12 CPU cores (Intel® XEON® D). As far as I know, this is the highest

portfolio already contained a microcontroller-based series of small con-

number of CPU cores in a DIN rail device to date.

trollers – the bus controllers (BC) – long before 2002. From an industry
perspective, however, it was the beginning of a completely new type of

The CX devices are still constantly being developed.

device, namely a DIN rail IPC with direct connection to modular and highly

What are the next steps?

flexible I/O bus terminals. There were no such devices on the market at
that time. The advantages remain unchanged to this day: compact design,

Andreas Thome: We will showcase both our new ARM devices – CX8200

modular options, speed, functional diversity through use as a programma-

and CX9240 – at the SPS 2022 trade show in Nuremberg. These devices

ble PLC, motion control, visualization unit, up-to-date operating systems,

expand our portfolio in this field from single core to 2- and 4-core CPUs.

and universal suitability for control cabinets in many vertical segments

In the interest of our customers, we aim to keep pace with advances in the

of the industry.

field of ARM and x86 CPUs. However, we will also continue to carefully
consider the developments that we pursue in the field of embedded PCs.

Embedded PCs have long since been established as

Our customers must be able to rely on the benefits, such as gains in speed

a compact and versatile control platform in a wide variety

from new architectures and multi-core technologies, every step of the way.

of applications. Is it possible to estimate approximately

Moreover, in-house developments, for example in the field of EtherCAT G,

how many CX devices can be found in the field today?

XTS and XPlanar, artificial intelligence, robotics, vision, and last but not least
TwinCAT – our automation suite – will be taken into account and influence

Andreas Thome: I estimate that we have delivered a total of 1.2 million
CX controllers. I am always astounded by this figure, especially when you
consider that the majority of these controls are used around the world to
operate expensive capital goods in the form of machinery, plants or buildings. It is all the more important that the entire embedded PC series is
designed for an extremely long period of market availability – even the very
first CX generation is still in series production today.

the features of our future embedded PC lines and their interfaces.
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Functional quantum leap: The XTS movers with No
Cable Technology (NCT) expand the transport system
into a highly flexible multi-robot system.

Using a production machine developed at Roche’s site in Mannheim

Packfeeder, this Spanish company implemented XTS to design a new

with XTS as the central element for product transport, the new Cobas

machine concept, which is highly flexible and suitable for even the

Plasma Separation Card (PSC) for reliable and easily applicable sampling

most demanding and frequently changing sorting tasks in the packaging

of blood plasma can be produced efficiently and cost-effectively, making

sector, with virtually no changeover effort.

it easier to access to HIV testing even in remote areas.

© Beckhoff

© Packfeeder; Ivan Raga Photographer

In the case of the automatic, robot-based bottle sorter Pickfeeder by

a second mover for an XY motion. When the modular geometry consisting of

the moving XTS movers, which can be used to expand the individual movers

motor modules and guide rails is closed, an endless linear system allowing

into mobile handling and processing stations so that, in addition to the product

any installation position is ultimately created. The application options can be

transport available previously, additional process steps are can be performed

further increased by combining several XTS systems, the use of the compre-

directly on the mover itself.

hensive TwinCAT function blocks, the integration of robotics or the XPlanar
planar motor system.
The latest addition to the XTS system, the No Cable Technology (NCT) forms the
basis for another quantum leap in terms of machine flexibility. For the first time,
NCT provides power supply and synchronous real-time data communication on

More information:
www.beckhoff.com/embedded-pc
www.beckhoff.com/xts
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Uwe Prüßmeier, Senior
Product Manager Drive
Technology, XTS, XPlanar

Uwe Prüßmeier on ten years of XTS
What were the technical stimuli behind the idea for the XTS

NCT is certainly one of the latest functional highlights.

intelligent transport system?

Looking back over the last decade, what are the most
important properties and functional enhancements in XTS

Uwe Prüßmeier: Partnerships and trust-based relationships with our

from the user's perspective?

customers enable us to gain insight into the machines and systems. This
exchange provides us with an understanding of unresolved tasks and

Uwe Prüßmeier: We have achieved many functional enhancements

unmet requirements. To begin with, we developed a few components for a

through software. There have been ongoing improvements in TwinCAT since

trial system for Bosch Packaging. The project was a technical success, but

the release of XTS that increase machine production rates. In addition, we

we did not identify a viable business model. We looked more closely at the

did a lot of work on simplifying the programming. Using simulation, we

economic requirements, carried out further technical optimizations and then

can also shorten the design phase. Obvious enhancements in the hardware

developed a completely new compact system.

include doubling the motor power and the addition of further curve radii
to enable the XTS system to be integrated into further application fields.

XTS has now proven its value in numerous applications.
How many projects have been completed, approximately?

What additional development and application potential

What about industry-related applications?

do you foresee for the near future?

Uwe Prüßmeier: We currently deliver more than four XTS systems every

Uwe Prüßmeier: In addition to other small and extensive enhancements,

working day. Demand is not limited to individual sectors, but is distributed

reducing overall costs for customers is our top priority. The XTS system

mainly among the food, pharmaceutical and automotive industries. The

should become even easier to assemble. We also aim to offer customers

packaging industry – which was our original target market – has since

pre-assembled and tested versions of their custom configurations. Commis-

become our largest market.

sioning tools and integrating further components into the system will make
XTS even more compact and easily available in the future.
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Measuring forces at the detection limit with PC-based control

Multi-component calibration
with maximum precision
Calibrating multidimensional force sensors is considered the supreme discipline of measurement and testing technology. GTM Testing and Metrology GmbH in Bickenbach, Hesse,
is taking multi-component calibration to the next level with a new approach. It is not just
the measuring range, design and size of the measuring equipment that are unique, but the
automation concept as well: PC-based control, EtherCAT and servo drive technology control
and regulate the force application via a hexapod, while precision measurement terminals
from the ELM series record all forces and torques in real time and with maximum accuracy.

GTM is breaking new ground in metrology
with its multi-component reference standard measuring equipment, reducing measurement uncertainty by a factor of five.

When it comes to multi-component calibration, no one can match the metrology

standard measuring equipment, as we have implemented it, was terra incog-

specialists at GTM, one of the leading suppliers of strain gauge-based precision

nita,” says Daniel Schwind. As a result, basic research was necessary in some

transducers and measuring equipment, precision electronics, and calibration

areas. This work on the comparative measurement and verification was carried

services for forces and torques: Back in 2005, the company was the world’s first

out in advance of and, to some extent, in parallel with the development of the

DIN EN ISO/IEC 17025-accredited laboratory for multi-component measurement

measuring equipment. “The discussions with the assessor about our procedure

technology. Since then, the company – based in Bickenbach near Frankfurt – has

and the traceability of our measuring equipment during accreditation were very

been calibrating not only force and torque transducers, but also multi-compo-

fruitful,” recalls Torsten Hahn, deputy head of the calibration laboratory. Delib-

nent transducers. There are two possibilities here: The magnitude of the force

erations about the measuring equipment began as early as mid-2016, when

is determined very precisely for each individual component; the other variables

inquiries for multi-component calibration increased to such an extent that it was

such as force application points, force direction and lever arms, on the other

no longer possible to fulfill all orders on the existing measuring equipment and

hand, are merely estimated as precisely as possible. These measurements take

with the existing calibration procedure. This is because the manual calibration

place on uniaxial measuring equipment.

process used to date is very time-consuming: the calibration object must be
precisely installed in the measuring equipment and repositioned several times

“Another option is to measure the force vector in its entirety,” says Daniel

for the measurements. The entire calibration process thus involves a lot of setup

Schwind, managing director and technical director at GTM, pointing out a

time. “Previously, such a calibration took around two days,” says Marcel Richter,

second approach much discussed in metrology. The advantage here is that

director of product management & marketing at GTM. On the new measuring

the only source of measurement uncertainty is the measurement setup. GTM

equipment, the time required is reduced considerably – the only steps involved

is convinced that this complete vector measurement will become established

are clamping the test specimen, configuring the measuring equipment for the

in the long term at government institutes such as the Physikalisch-Technische

calibration object, and configuring the automatic calibration process in the

Bundesanstalt (PTB) and as an industry standard. Consequently, the decision to

operating software. “Due to the integration of all components, calibration can

invest in a new, fully automatic system to work alongside its manual multi-com-

be carried out fully automatically overnight,” says Torsten Hahn, pointing out a

ponent reference standard measuring equipment – which has been in operation

huge advantage over the previous process.

since 2005 – was a logical development step for GTM.
Accuracy improved from 0.5% to 0.1%
With its measuring equipment, GTM has cut a technological path into metro-

The measuring equipment, which was developed completely in-house, reduces

logically difficult terrain. This is because all existing multi-component calibration

the measurement uncertainty of the calibration by a factor of five compared

methods have weak points somewhere or other, be it the achievable measure-

to the previous accreditation and makes GTM a pioneer in the field of

ment uncertainty or the calibration effort. “The multi-component reference

multi-component measurement technology and calibration. At the same time,

© Beckhoff
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Like all other EtherCAT Terminals, the high-

The electromechanical cylinders of the hexapod, like the entire system,

end measurement terminals can be mounted

are a GTM in-house development and can generate enormous forces

on DIN rails and seamlessly integrated into

and torques with the help of the AM8042 servomotors – in a quiet,

the control architecture.

energy-efficient manner and with maximum precision.

the calibration range has been extended significantly – with realistic and ap-

the AX8000 multi-axis servo system and AM8042 servomotors generate the

plication-oriented installation conditions for the calibration object. “In order to

required forces and torques – with maximum precision. “With a measurement

achieve the necessary flexibility, we have designed a very large test chamber of

uncertainty of 0.1%, we are playing in a different league and enabling users

4.5 m3 for the customer’s setup,” says Martin Eller, measurement systems team

to take new approaches in order to improve their applications,” says Marcel

leader and the responsible design engineer.

Richter, pointing out the motivation for GTM. With much more precise calibration, guesses become more accurate measurements, more reliable knowledge

GTM is also breaking new ground in terms of measurement uncertainty. “We are

– providing the basis for GTM customers to further optimize their processes and

at the top of the calibration hierarchy with a proven measurement uncertainty of

manufacturing tolerances. “More precise multi-component transducers enable

0.1%,” says Daniel Schwind, “for forces from 4 to 500 kN axial and 2 to 200 kN

the aerospace industry to measure more details in their aerodynamic tests in the

transverse.” The measuring equipment can apply and precisely measure torques

wind tunnel, for example, and to evaluate the effect of modifications to the air-

between 2 and 50 kNm. “The only other way to achieve these large measuring

craft,” says Christian Lindemann, product manager for precision measurement

ranges with such a low measurement uncertainty is with uniaxial measuring

technology at Beckhoff, explaining the potential. Even small improvements to

equipment,” adds Martin Eller. In order to achieve this key data, a huge amount

the models can significantly increase the efficiency of an aircraft in subsequent

of effort was put into the design right from the start. The core element is made

operation. The same applies to rotor blades of wind turbines, ship propulsion

up of three different basic measuring platforms to ensure maximum flexibility

systems or rolling resistance measurements on car tires. Another advantage of

with regard to the size of the calibration objects, equipped with high-precision

the design is that GTM can reproduce gravity very precisely in any direction via

K series force transducers specially adapted to the new measuring equipment.

the hexapod’s six axes and thus calibrate the customer-specific application vir-

Furthermore, it quickly became apparent during the design and construction

tually under real-life installation conditions. “This is an innovative and trend-set-

phase that there were no suitable mechanical components – such as a hexapod

ting solution for customer-specific multi-component measurement technology

including control system – on the market. “This unit was initially planned as

that is not available anywhere else,” Daniel Schwind emphasizes.

purchased parts but in the end we had to develop it ourselves. With PC-based
control and the drive technology from Beckhoff, we found a suitable, high-per-

Calibration depends on the entire measurement chain

formance platform that integrates well – including the precision measurement

The calibration sequence – loading, unloading, load changes, measuring ranges

electronics,” emphasizes Martin Urbanski, who is responsible for the software

as well as repetitions – is configured by measurement technicians via GTM’s

development of the measuring equipment.

proprietary WebForceManager operating software. This controls the measuring
equipment fully automatically on the basis of the calibration sequence used,

The measuring equipment is servo-electrically adapted to the calibration object

which consists of sequential commands. These commands are transferred to

via three spindles. During the calibration process, six screw drives driven by

TwinCAT and processed further. Furthermore, program sections that had to fulfill
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Daniel Schwind, Martin Eller, Martin Urbanski, Nana Njampou,
and Sebastian Albarracin (from left to right) received the
official accreditation from DAkkS in April 2022 for the multicomponent measuring equipment.

a real-time requirement, such as the realization of the hexapod kinematics

and for measuring the calibration object. Further EtherCAT Terminals from the

and the simultaneous acquisition of all measuring signals, are also implemented

EL series are also used. “Their standard resolution is perfectly sufficient for this,”

in TwinCAT.

emphasizes Holger Schneider, who is responsible for the electronic components
in the measuring equipment. They are used, among other things, to monitor the

When it comes to control hardware, GTM relies on embedded PCs and high-

actuators for compliance with the maximum forces via strain gauges. The six

end ELM3504 measurement terminals. All measurement terminals are designed

hexapod cylinders are driven by servo drives and the AX8000 multi-axis servo

with 6-wire technology. The measurement technology is supplemented by the

system. The power transmission – also an in-house development by GTM – in-

EKM1101 EtherCAT Coupler and the ELM9410 power supply terminals, both in-

volves a gearbox and a screw drive. As a result, the relatively small servomotors

frastructure components that ensure a high-quality supply to the measurement

generate high forces and torques – “and with the highest precision,” adds

terminals. Christian Lindemann comments: “We are pleased that GTM took

Martin Eller. The compact multi-axis system from Beckhoff in conjunction with

a very close look at our industrial measurement terminals and selected them

PC-based control and simultaneous data transmission of the measured values

for this demanding calibration system.” The ELM3504 high-end measurement

in real time via EtherCAT helps here. “This has simplified our task of controlling

terminals faced tough competition from established measurement technology

all drives on the basis of the measured values,” emphasizes Martin Urbanski.

suppliers and GTM’s own measurement electronics and had to prove their suitability for the task at hand, including as a measurement chain in combination

The selected control architecture also has a positive effect elsewhere – in the

with the high-precision K series force transducers used. “We put the Beckhoff

control cabinet. Since GTM obtains almost all components from Beckhoff, from

Terminals through their paces together with our high-precision force sensors

the measuring amplifiers and other I/O components to the industrial PCs and

and found that the terminals work much more precisely under our ambient

drive technology, the electronics are much more compact overall. Holger Schnei-

conditions in the calibration laboratory than specified in the data sheet,” says

der explains: “With our initial plans for a control concept based on separate

Daniel Schwind. GTM had initially considered making its own measurement

servo and measurement technology from different suppliers, we would have

electronics EtherCAT-capable. “However, once we had the ELM measurement

needed three control cabinets.” Not to mention the integration and engineering

terminals on the table, we were able to save ourselves the effort,” says Daniel

effort required for the different systems.

Schwind. “We are always conservative with our specifications and only promise
something if our components can still deliver it under more difficult practical
conditions,” adds Beckhoff product manager Christian Lindemann.
A total of six 4-channel ELM high-end measurement terminals are used in the
measuring equipment for recording the force and torque input via the hexapod

More information:
www.gtm-gmbh.com
www.beckhoff.com/measurement
www.beckhoff.com/elm
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OCT and EtherCAT P minimize system cabling for medical equipment

One-cable solutions for greater efficiency
in modular machine building
Special machine builder MA micro automation GmbH designs custom systems for medical technology from
basic configurations and a wide variety of modules. Not only does this require a system concept that is consistently modularized at every stage of its core tasks, it also requires control technology and system cabling
that can be flexibly configured. Beckhoff provides this with PC-based control, One Cable Technology (OCT)
and EtherCAT P, ensuring significant increases in production efficiency.

PC Control 04 | 2022

With its modular machine concepts, MA micro automation
benefits from PC-based control as a flexible automation
platform, as well as from the equally flexible installation

© Beckhoff

concepts with EtherCAT P and One Cable Technology (OCT).

With a high density of sensors and actuators in the field, system cabling with
the hybrid cables and EtherCAT P saves a lot of wiring time during installation.

Based in the German town of Sankt Leon-Rot, MA micro automation manufactures assembly, adjustment and testing systems for medical technology and
visual inspection. “We aim to rely on standard modules wherever possible and
supplement these with specially developed individual components as required,”
explains Dirk Striebel, Head of Operations at MA micro automation, outlining
the basic idea behind modular machine construction.
As a general rule, the systems are based on the company’s CENTAURI IVD and
CERES POC machine platforms, which can be adapted to suit a project’s respective needs and requirements. This explains the wide range of possible applications for the systems. MA micro automation supplies manufacturing, testing
and assembly systems for a wide range of applications, including diagnostic
consumables, medical injection-molding components, insulin pens and auto injectors, as well as pipette tips and reaction vessels. To meet market requirements
for high precision and accurate assembly, including those for optical assemblies,
the special machine builder relies on its own image processing and software

A notable solution based on CENTAURI IVD was developed to meet the pan-

© Beckhoff

systems, as well as its large image processing and software team.
Mass production with maximum precision
demic-related increase in demand for pipette tips. These are considered both
bulk and precision items, as they are used in laboratory diagnostics to draw
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OCT also reduces the wiring effort for the AX5000 Servo Drives.
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No need to pick one or the other: EtherCAT P and EtherCAT can be combined in

Another advantage of EtherCAT P is that the associated IP67 Fieldbus

the field. The IP67-rated EPP9001-0060 box separates EtherCAT P into EtherCAT and

Box modules are so compact that they can be integrated directly into

power if required to allow the use of standard EP box modules.

the machine bed. Pictured here in the background is the XTS transport system that connects the individual stations.

precisely defined quantities of liquid and transfer them to test containers. The

connectivity with upstream and downstream production processes (rack, aging

wall thicknesses and openings at the tip measure just a few tenths of a milli-

storage, packaging, etc.), and the fully automated intralogistics process, every-

meter each, meaning any discrepancy could affect the diagnostic result. As Dirk

thing can be defined via the corresponding configurator.

Striebel explains, “It is essential to watch out for issues like burrs or deformations during the production process, and to reliably eject any pipette tips with

PC-based control in in-vitro diagnostics

visible flaws.” This is why MA micro automation often integrates a variety of

Commissioned as a general contractor, MA micro automation designed a flex-

inspection stations into the production process, enabling the company to call

ible pipette-tip automation solution with an increased output rate for a global

upon the necessary image processing expertise in-house.

player. The brief was to implement a flexible automation solution for production,
allowing pipette tips packed in racks to be offered to the in-vitro diagnostics

To avoid injection molding machine downtime during 24/7 operation, MA has

market. To this end, the individual pipette tips had to be fed from the bulk

integrated a buffer storage system between the machine and the downstream

material in a cycle time of less than 0.1 s, separated, inserted automatically into

processes at the customer’s request. “This offers enough capacity to cover

racks and ultimately packed.

10 minutes, which is long enough to refill labels or filters as needed,” explains
Dirk Striebel. The faster cycle time of the system compared to the injection

The flexibility in terms of pipette variants is based on injection molds with up

molding machine means the buffer storage system empties itself afterwards.

to 128 cavities, allowing various pipette tips to be produced on the injection
molding machines. The pipettes are removed via an axis that can be adapted to

With the second CERES POC platform, MA micro automation has targeted the

the respective number of cavities in just a few steps, making the removal axis

market for point-of-care (POC) rapid tests in the field of patient-related labora-

universally scalable. The required grid dimension of the final rack is achieved

tory diagnostics. These highly flexible production lines cover the entire process

via a special handling strategy so that the pipette tips reach the racks after

chain, from plastic molding to testing and packaging. Systems based on this

only a few automation steps before being transported further via the XTS linear

platform can produce over 30 million tests per year.

transport system, for example.

If neither of the two machine platforms is suitable for technical reasons, the

Scalable automation promotes modularity

specialized machine manufacturer also handles the implementation of custom

The basis of all these system variants is an automation solution in the form of

project solutions as a general contractor. According to Dirk Striebel, “With our

PC-based control. This has been the same approach since 2010, as Dirk Striebel

extensive portfolio of standardized modules and solutions, we provide our

emphasizes: “We use Beckhoff components as standard wherever possible,

customers with the flexibility they need to create the solution they want.”

unless customers request a different control system.” As it turns out, this is

From various optical inline inspections, pipette filter assembly, fully automated

rarely ever the case.
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The customized CP3921 Control Panel in conjunction with PC-based control and
TwinCAT HMI provides a user-friendly operator interface and short changeover times.

MA micro automation now relies on the full range of Beckhoff products, in-

ordering our EtherCAT P Box modules and preconfigured cables directly from

cluding AX5000 and AX8000 Servo Drive systems, XTS for intelligent material

the factory,” says Udo Gruber.

transport, EtherCAT and EtherCAT P Box modules, embedded and industrial PCs,
and control panels such as the CP3921 in customer-specific designs. According

Dirk Striebel adds: “With regard to power distribution, issues such as large cable

to Dirk Striebel, special machine builders should adhere to proven standards to

lengths and the resulting voltage drops virtually take care of themselves with

become more efficient and avoid errors: “Beckhoff system components meet

EtherCAT P.” Likewise, with the EtherCAT Box modules for power distribution,

these requirements in every respect, from project planning and development to

such as EP9214 and EP9224, various data concepts can be implemented, adapt-

completion of the systems.”

ed or completely redesigned. In addition, the extensive diagnostic functions of
EtherCAT and the EtherCAT P technology expansion simplify troubleshooting in

Efficient cabling with OCT, ENP and ECP

the event of a fault. Just about everything has been factored in to ensure that

Dirk Striebel sees a major benefit for the company in the consistent standard-

the final assembly can be completed largely without a skilled electrician. “This is

ization on OCT for the drives and EtherCAT P at the I/O level. Their introduction

definitely the way things seem to be going in the world of 24 V sensor/actuator

has significantly reduced the wiring effort and improved the decentralized

installation,” agrees Dirk Striebel. He is already thinking one step ahead here

power distribution by the EP9224-0037 four-channel power distributors from

and striving to simplify the assembly, disassembly and reassembly of the sys-

the B17-ENP hybrid connector via EtherCAT P. “In total, these measures have

tems: “The aim is to reduce highly cost-intensive activities at the end customer’s

significantly reduced our installation effort and the resulting costs by some

site, and to shorten system throughput times in the final assembly stage. Here,

15 to 20%,” specifies Dirk Striebel. The pre-assembled cables, which MA micro

too, Beckhoff will once again make its contribution as a long-standing, reliable

automation also sources from Beckhoff, also play their part.

partner and supplier of system components.”

Depending on the system size, One Cable Automation (OCA) from Beckhoff
saves up to 100 lines with the ENP hybrid lines and EtherCAT P. These no longer
have to be assembled, routed and placed in the control cabinet, which in turn
reduces potential sources of error. “Typical errors when connecting cables can
be reduced further still with the various coding options of EtherCAT P ,” adds
Udo Gruber, head of the Beckhoff sales office in Mannheim. The I/O box modules
and system lines can be coded using different color rings. It is also possible
to clearly identify the hybrid connectors with confidence through mechanical
coding of the bayonet catches. “We can take all of this into account when

More information:
www.micro-automation.com
www.beckhoff.com/ethercatp
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The Austrian piano manufacturer Bösendorfer
is one of the world’s oldest and most renowned

© L. Bösendorfer Klavierfabrik GmbH

piano manufacturers in the premium segment.

PC-based control for varnishing plant at Bösendorfer piano factory

Flexible plant architecture and modular control
concept increase quality and save energy
Austrian piano manufacturer Bösendorfer in Wiener Neustadt is one of the world’s oldest and most renowned piano manu
facturers in the premium segment. With the aim of reducing the large amounts of energy required to varnish its grand
pianos, Bösendorfer opted for a modern varnishing plant from Austrian manufacturer Berkmann. In addition to optimizing the
process sequences and improving the quality of the varnished surface beyond its already high level, the energy consumption
was reduced by 75% in the new plant. PC-based control from Beckhoff enables efficient control, visualization and lighting.
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The grand pianos are still varnished by hand, something
that requires a great deal of skill and experience.

Founded in 1828, the Viennese piano manufacturer Bösendorfer is now part of

When deciding on a new plant, Bösendorfer’s primary concern was to set new

the Yamaha Group. Working in line with the construction principle that is so

standards in its efforts to protect the environment and reduce energy consump-

characteristic of Bösendorfer, the sound body is made predominantly of solid

tion. “This is the largest investment we have made in our company’s history,

resonant spruce wood. Around 27 weeks of working time – not taking into

but the reduction in energy consumption of up to 75% means that the plant will

account wood drying and rest periods between the individual production steps

quickly pay for itself,” states Thomas Broukal.

– go into completing a grand piano. Its final touch is the glossy surface made
of a high-quality polyester or polyurethane paint.

More plant design freedom
Berkmann Lackieranlagen, the company commissioned to create the new plant,

Polyester paint is very demanding to process. For optimum results, it requires

had already installed its predecessor some 30 years ago. “However, the process

a constant room temperature of 25 °C (±0.5 °C) and a humidity level of 45 to

logistics of the new varnishing facility are based on a completely new concept,”

50%. In addition, the air must be extracted from the varnishing area at a defined

explains Rainer Berkmann, head of sales and technology. The equipment control

speed to prevent paint particles from the spray mist from being subsequently

center, which houses the ventilation units, filter system, and heat recovery and

deposited on the varnished surface. “Up to eight polyester layers are applied to

generation system, was housed separately from the factory hall in a separate

create the brilliant surface of Bösendorfer grand pianos: the blacker the varnish,

building. This created spacious workstations in the varnishing area as well as a

the less light is scattered and the more refined the visual appearance,” em-

preparation workstation and drying rooms. The varnish storage and preparation

phasizes Thomas Broukal, technical and manufacturing director at Bösendorfer.

areas were also integrated into the plant concept.
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Rainer Berkmann, head of sales and technology at Berkmann Lackieranlagen;
Thomas Broukal, technical and manufacturing director at Bösendorfer Klavierfabrik;
and Ralph Schmoll, technical manager at Berkmann Lackieranlagen (left to right)

“Our workflows have been optimized as a result, and this has also had a
positive impact on the surface quality of the varnish. We have significantly

associated with extremely high gas consumption and CO2 pollution,” states
Rainer Berkmann. “But it’s not just its ecological footprint and high-quality

fewer rejects in production and the quality has been improved even more as

surfaces that make the new varnishing plant such a winner: it also features

there is less contamination. This is another advantage when it comes to the prof-

optimized lighting technology in the spray rooms and improved noise pro-

itability of the new plant, as it is another area in which we are cutting costs,”

tection, both of which meet the highest standards in terms of occupational

says Thomas Broukal. “This new, modular plant concept has been built on a

safety conditions.”

foundation of PC-based and EtherCAT-based control technology from Beckhoff,
which is able to cover large distances with ease,” adds Rainer Berkmann.

Open, modular control technology enhances flexibility
“Thanks to the modular I/O system from Beckhoff, we didn’t have to use long,

Sustainable and cost-effective

complex thermocouple cables to bridge the 60 m distance between the con-

Significant energy savings have been achieved through intelligent temperature

trol cabinets, which was created by separating the equipment control center

control using the TwinCAT Controller Toolbox, the use of well water for cooling,

from the varnishing areas. Instead, we were able to network everything using

and heat recovery from the varnishing area’s exhaust air. Once the air has been

fiber optics – with EtherCAT as the communication protocol. Aside from some

preconditioned using these methods, all that remains is to bring it to the room

minimal adjustments in the software, this planning change only required the

temperature required for the varnishing process. If the actual temperature

use of two modules: the CU1521 media converter and the EK1501 EtherCAT

cannot be maintained by the dynamic 250 kW wood heat generator, district

Coupler with multi-mode fiber optic,” states Ralph Schmoll, technical manager

heating from the city is switched on. “The energy savings are a colossal benefit,

at Berkmann Lackieranlagen. “This flexibility is the great advantage of PC-based

especially during the cold season. With heat recovery, we not only save 75%

control technology, as it allows any number of additional functions to be added

of the costs associated with heating, but we also reduce carbon emissions by

to the control system at any time.”

75%. We’re talking about 70,000 m³ of air per hour that needs to be heated –
so that means savings amounting to several hundred kilowatt-hours of energy

“As we kept moving forward in bringing the plant to life, the customer made re-

per hour,” explains Thomas Broukal.

peated changes and additions that meant we had to extend our control concept
after it had been completed,” explains Ralph Schmoll. “It was also important for

“The highlight of the plant is the elimination of thermal afterburning of

Bösendorfer to make energy metering efficient by putting the right energy mea-

the exhaust air from the varnishing area, something that was previously

surement practices in place. In addition, we installed twice as much lighting as
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was originally planned,” says Thomas Broukal. In total, two and a half times as

layer of varnish. The user interface has been extended to include a range of

many I/O terminals were installed in the final version of the control system than

new functions compared to the predecessor plant, such as a complete process

the initial plan had contained. “With EtherCAT and free programming according

display showing every sensor and every plant and process parameter. Alarms

to IEC 61131-3, we never had to worry at any point when implementing the

and trend recording have also been integrated and can be used for purposes

project that we would hit the limits of the control system’s design. It will also

such as optimizing and performing maintenance on the varnishing plant. “The

be easy to expand the system in the future using EtherCAT,” says Ralph Schmoll,

operator can also intervene directly in the process, which is a huge advantage

adding: “The long-term availability of Beckhoff control components gives our

over the previous plant,” says Ralph Schmoll.

customers the necessary planning security for such a large investment. Even if
changes are made to the plant in the future, there won’t be any need to switch

In addition, the lighting throughout the floor can be operated via the CP690x

to a different system.”

control panel. “Even the lighting for non-hazardous areas – that is, the normal
building lighting – runs through the HMI,” adds Ralph Schmoll. “Thanks to the

Controlling the temperature, speed, and volume of the supply air or exhaust

freely programmable control system, the plant plus the lighting can be switched

air in the varnishing booth is no mean feat: Exceptional precision is required

off with a single switch via the PLC. Alternatively, all the plant functions can be

to create a high-quality coat of varnish, and the physical parameters need to

switched using pushbuttons in the varnishing booths. This makes things more

be maintained at the same time. The central control system for the varnishing

efficient and brings flexibility to the work that employees have to complete.”

plant consists of a C6015 ultra-compact industrial PC, EtherCAT as the communication system, analog and digital EtherCAT Terminals, and a TwinCAT 3

“The Bösendorfer piano factory is a wonderful example of how tradition in

PLC. The TwinCAT HMI visualization operates on the CP690x economy built-in

craftsmanship and state-of-the-art technology complement each other in

control panel.

forward-looking production,” emphasizes Frederike Beckhoff, assistant to the
Beckhoff management. “I am the proud owner of a Bösendorfer grand piano,

Advanced user-friendliness

which my grandfather gave me as a gift when I was born. The fact that our

The plant is operated via the CP690x control panel outside the varnishing

control technology is helping us increase the quality of our high-gloss surfaces

booth. The visualization was implemented using the HTML5-based TwinCAT HMI

and the energy-efficiency of the varnishing process is something I am really

software. This web technology makes it possible to access the plant’s operating

delighted about.”

functions from any PC or mobile device via a simple web browser within the
company.
More information:
www.berkmann.eu
www.boesendorfer.com/en
www.beckhoff.com/building
www.beckhoff.com/entertainment-industry

“The user interface is self-explanatory and easy for the operator to use,” Ralph
Schmoll explains. It allows the varnishing technician to select from pre-installed
functions, such as applying one to eight layers of varnish, drying, or finishing.

© Beckhoff

© Beckhoff

The air supply, temperature, and speed are programmed for each individual

The modular I/O system from Beckhoff does not impose any limits on expansions

The Beckhoff CP690x built-in touch panel provides a clear, convenient location from which

or modifications, and can easily be added to further down the line.

to visualize and operate the varnishing plant using the HTML5-based TwinCAT HMI.

|
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The LTM-CI linear transfer system is a current example
of STIWA’s highly complex assembly systems.

TwinCAT boosts performance in assembly system automation

High-speed assembly with
active system monitoring
To fully push the limits of what is technically feasible with computing power that can be scaled as needed, the STIWA Group has
been relying on PC-based control technology from Beckhoff since the 1990s. This results in cycle times of less than one second,
positioning accuracies in the hundredths of a millimeter range, and active system monitoring that uses sophisticated advancedanalytics and AI methods to ensure data-based production optimization.
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The STIWA systems benefit from advanced I/O components including the EP1258 EtherCAT Box
modules (on top) with time stamp functionality, which can be mounted directly on the machine.

To quote the decision-makers at the STIWA Group, creating a successful com-

development and innovation at the STIWA Group, recalling the beginnings of

pany means seizing opportunities, recognizing forward-looking technologies

the company’s close partnership with Beckhoff.

as well as trends and implementing them in solutions. STIWA’s now 50-year
history perfectly illustrates this. In other words, the rise of a small mechanical

At that time, the automation specialist was still a newcomer, but promised one

engineering company based in Attnang-Puchheim, Austria, to an internation-

thing from the very beginning: to change the world of automation permanently

ally sought-after specialist in the field of product and high-performance auto-

with revolutionary product developments. “Since then, we have continued to

mation did not come about by chance. “More than anything else, it was Walter

join forces to push the limits of what is technically possible,” Michael Pauditz

Sticht’s personality that made this development possible. As a gifted technician

adds. In fact, there is no limit to the range of possibilities for systems made by

with ambition and craft running through his veins, he recognized the potential

STIWA, through its use of modular, flexibly adaptable hardware and software

of PC-based control technology at a very early stage and was one of the first

and a closed feedback loop within the corporate group.

to start exploring this new kind of solution, venturing into the market as early
as the 1990s,” says Michael Pauditz, head of the business unit for software

|
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Hidden champion with special qualities

High-performance, standardized software architecture

One of the STIWA Group’s unique selling points is that, through its work with

In Beckhoff, STIWA says it has found the perfect sparring partner for implement-

STIWA Automation GmbH as a machinery manufacturer, STIWA AMS GmbH as

ing such high-tech solutions, which are extraordinary in many respects. With

a software developer and STIWA Advanced Products GmbH as a producer for

their collaborative innovation mindset, the companies created a modularly de-

markets including the automotive industry, it is both a manufacturer and an

signed PLC framework based on TwinCAT, which can be used to respond quickly

operator of high-performance automation. This means that the Austria-based

to customer-specific requirements. “In total, we spent around 500 person-years

group can use its own production environment for proof-of-concept work. Con-

of basic development to design a high-performance all-in-one solution that can

tinuously recording all relevant machine and process parameters and analyzing

be used in mechanical engineering as well as in building, process or laboratory

them in detail ensure that the experience gained from ongoing operation is

automation,” says Michael Pauditz, describing a system landscape that is 97%

immediately fed back to the development departments as suggestions for op-

based on the Completely Integrated software architecture that is consistent

timization. “This close interaction with our production site in Gampern helped

and thus extensively tested. Only the remaining 3% have to be tailored to the

us build up our in-depth process expertise, without which automation at such

application. Any storage or computing capacity that Beckhoff makes available

an advanced level would not be possible,” says Michael Fuchshuber, CEO of

with its open, PC-based control technology is fully utilized.

STIWA Automation GmbH, alluding to the fact that every microsecond, every
hundredth of a millimeter and generally every extra ounce of performance

“With cycle times of 0.5 s, we orchestrate up to 50 NC axes via an Industrial

really counts in STIWA systems.

PC. At the same time, every single axis movement is monitored to make
event-driven adjustments to production processes possible and perform fur-

“We purposefully push our systems beyond conventional limits,” Michael

ther analyses,” details Michael Pauditz. The technological foundation for PLC

Pauditz adds, confirming that the group’s status as a globally recognized

conversions from axis positions to real-time values and vice versa was created

hidden champion in the high-performance automation segment makes it

by Beckhoff using EtherCAT and the principle of distributed clocks. STIWA uses

feel obliged to offer the maximum possible in every case. Translated into

this, among other things, to identify workpiece carriers traveling at transport

technical key figures, this means the following for the LTM-CI, a linear (L)

speeds of up to 3 m/s to the next processing station as they pass by. Various

transfer system (T) with a miniature design (M) designed for ultra-fast

EtherCAT oversampling terminals from Beckhoff and the EP1258 EtherCAT Box

assembly of small parts up to 30 x 30 x 30 mm in size: laser welding,

(8-channel digital input) with time stamp functionality demonstrate their high

screwing, press-fitting, labeling, testing, measuring, and feeding and position-

signal processing capability.

ing with 0.08-millimeter precision can be carried out in the sub-second range
with up to 24 processing modules per system as required – and all this with

In a typical STIWA system, more than 10 MB of raw data have to be forwarded

three to five degrees of freedom.

to a wide variety of system devices every 0.5 s. For this purpose, the Automation Device Specification (ADS) protocol provides a transport layer within the
TwinCAT system that enables direct communication between the TwinCAT NC
and the TwinCAT PLC. The control algorithms for the individual production
processes, such as the control of the scanner mirrors in laser hardening, are
stored in the PLC itself. Any deviations from the target times are detected and

EtherCAT and the corresponding I/O terminals result in highly reliable

reported as an indication of a suspected error in order to implement active

and ultra-fast data transmission.

error monitoring. “Some features that have found their way into TwinCAT were
originally developed for a specific need of the STIWA Group – including the
FIFO function blocks for non-cyclically recurring processes, in which the current
axis positions can be permanently ‘refilled’ by a PLC program,” reveals Andreas
Bernreitner, sales representative at Beckhoff Austria.
From classic contract manufacturer to innovation driver
The secret of success for today’s STIWA Group lies, according to the company
itself, in the fact that it has not just been a contract manufacturer during its
50-year history – it has always been a driver of innovation. This began with
a very early switch to software-based PLC technology, which at the time was
only recognized as forward-looking by a few pioneers, and then continued in
a digitization strategy that the company has consistently pursued. Through the
use of artificial intelligence (AI) and machine learning (ML), this has delivered
results such as active system monitoring and automatic process optimization
at STIWA plants. The major added value is a fully integrated system that
© Beckhoff

sustainably brings significant cost advantages and competitive advantages
for customers. The huge demand from regular customers as well as further
growth in new markets and industries justify the direction STIWA has taken:
“We definitely have a lot of plans for the future and TwinCAT is an important
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Andreas Bernreiter, Beckhoff Austria, as well as Michael Fuchshuber and Michael Pauditz, both from
STIWA, are delighted with the long-standing and successful collaboration (pictured left to right).

part of our solutions. Otherwise, we would never be able to regulate the highly

Advanced Products, we create innovative product ideas from prototype to

complex processes with the levels of quality that we achieve today,” empha-

series production at our site in Gampern. To this end, in recent years we have

sizes Michael Fuchshuber.

also established a joint venture with the Vorarlberg-based innovation hotbed
Inventus.” In addition, the company XeelTech, founded in 2019, is developing

While STIWA’s status as a classic machine builder meant that it previously

revolutionary new products such as a rotary encoder based on magnetorheo-

responded primarily to specific customer requirements (using a build-to-print

logical fluids (MRF). This provides the operator with haptic feedback, with the

approach), in the future, as a group of companies, it intends to focus mainly

type of feedback pattern freely programmable via the software.

on its own product development, explains Michael Fuchshuber: “The automotive industry crisis and other global challenges have clearly shown in recent
years that we are facing a very dynamic market and technology environment.
This is what we need to respond to. We are therefore increasingly pushing
the in-house production of highly innovative new solutions. With STIWA

More information:
www.stiwa.com
www.beckhoff.com/twincat
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Compared to the first design of the assembly
system, Sodecia had already shrunk the footprint by roughly half and needed to increase
the throughput further with SBHA#3.

Custom automotive machines standardized on EtherCAT and PC-based control

Seat belt assembly with rapid
time to market and increased
system throughput
When building custom machinery for the demanding automotive industry, Sodecia’s
Global Tech and Automation Center (GTAC) applies principles from series production. The
redesign of a seat belt assembly machine is a prime example of the benefits of PC- and
EtherCAT-based control and drive technology from Beckhoff, which the automotive specialist has standardized on.
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|

worldwide | canada 47

Sodecia GTAC is a London, Ontario-based automation division under the umbrella of Portuguese industrial conglomerate Sodecia. In 2021, the automation
specialists received an order to redesign a machine for a global automotive
manufacturer. The third version of the assembly machine for seat belt height
adjusters needed to deliver faster throughput, and the timeframe for development was limited.
For years, GTAC has invested time and resources in creating standardized
control architectures and modular, reusable code. “Based on our control code,
we turn around projects that would typically take eight months to a year in
just three to four months,” says Chris Drees, Controls Engineer at Sodecia
GTAC. “This also means any of our engineers can easily troubleshoot code for
standard or custom machines.”
As a result, Sodecia is known to excel in tight production schedules. It’s a
competitive advantage that was born out of necessity, according to Brent
Lekx-Toniolo, one of the founders of the formerly independent automation
group that became Sodecia GTAC. “We designed the concept of building a
framework around 2000 because customers ordered machines with very quick
time-to-market requirements,” Lekx-Toniolo says. In 2007, GTAC discovered
the advantages of the control and networking technology from Beckhoff to
make the framework a reality. “After so much trial and error with other control
platforms, Beckhoff truly was the solution we had been waiting for,” Brent

© Beckhoff

Lekx-Toniolo adds. “Ever since then, we've been a Beckhoff house.”
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Finetuning based on standard code
Parent company Sodecia adopted many of the automation group’s innovations
into its own standards, across the company’s nearly 40 manufacturing facilities
around the world. Here, they have proven themselves in the design, programming and commissioning of automated assembly and welding solutions for the
Belt Height Adjuster SBHA#3 features much faster-paced assembly processes in
a smaller footprint,” says Jesse Underhill, PLC and Robot Technician at Sodecia
GTAC. “But we adapted our standard code structure – for things like dial table

© Beckhoff

automotive market. “Compared to welding machines with large robots, the Seat

logic with the servo-based motion control and data transfer – to provide that
functionality.” Chris Drees adds: “We also wanted to boost uptime, OEE and

The AM8000 series servomotors with One Cable Technology (OCT)

other capabilities, while expanding functionality by leveraging some recent

cut cabling requirements 50%.

updates to our standard code.”
The new machine features five sections. Two substations assemble the button
for activating the seat belt adjustment – essentially a small actuator with a
spring. Next, the assembly is inserted into a small steel plate with a nut that
later on slides up and down a steel rail. The fourth section installs that assembly
into the rail, which will ultimately be mounted to the vehicle chassis. The last
section is quality assurance, so it performs height and load measurements on
the components. To accomplish this, the system features two servo drives powering four servomotors, two machine vision cameras, five variable-frequency
drives (VFDs), six KUKA robots, 13 solenoid valve banks and more than 100
I/O terminals. Therefore, efficient real-time control and communication was key.

equipment to transport workpieces between them. When Sodecia first redesigned the system, the GTAC engineers cut the machine footprint nearly in half
to a roughly 6 x 6 m (20-by-20-foot) enclosure. “The two previous iterations

© Beckhoff

The original assembly line had multiple separate cells and external conveyance

produced a part every 5.4 seconds, but this one needed to reduce that to
5.1 seconds,” Chris Drees explains.

With IP67-rated EtherCAT Box modules in the EP series, engineers

© Beckhoff

can mount I/O directly in the production environment.

EL series EtherCAT terminals from Beckhoff provide a wide range
of options for digital and analog as well as TwinSAFE I/O and are
© Beckhoff

also open to the integration of a wide variety of networks.
A multi-touch CP2215 Panel PC from Beckhoff combines
machine control with an intuitive user interface.
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PC- and EtherCAT-based logic and motion control

or machine-mountable IP67 form factors, delivered the right solution for each

The PC-based automation approach uses TwinCAT 3 software as a flexible,

unique requirement.

universal platform to control all machine processes from PLC and robotic kinematics to functional safety and IoT. On the PC-based machine controller, other

Seat belt assembly moves full speed ahead

software can run alongside TwinCAT. The TwinCAT engineering environment is

The GTAC engineers achieved impressive results with the new custom machine.

fully integrated into Microsoft Visual Studio™ and allows the GTAC engineers

TwinCAT automation software allowed Sodecia to make key updates to its

to program in the languages they are most comfortable with or that best suit

code base, and those proved beneficial. SBHA#3 met the 5.1-seconds-per-part

the application at hand. The TwinCAT runtime is on a CP2215 Panel PC from

throughput rate, with the EtherCAT-enabled machine controller running at an

Beckhoff, which serves as both machine controller and user interface. The

impressive 125 µs scan rate. The project met a tight timeline as well – starting

15-inch multi-touch display supports intuitive operation, diagnostics as well as

in September 2021, with commissioning in March 2022.

troubleshooting by accessing the PLC code.
Sodecia worked closely with the local team from Beckhoff Canada – Regional
As the ideal motion bus, EtherCAT enables fast cycle times for the Beckhoff

Sales Manager Dean Herron and Applications Engineer Jim Fallowfield – during

AX5000 series Servo Drives, third-party VFDs and KUKA robots. “KUKA has

the project. “Beckhoff and Sodecia both started operations in 1980, and we

adopted EtherCAT, so beyond simplified communication, we can even lever-

have taken similar approaches in tirelessly developing our technologies,” Dean

age Safety over EtherCAT (FSoE) for safer systems,” Chris Drees says. This

Herron says. “Sodecia’s modular and flexible approach to machine development

TÜV-certified safety protocol eliminates the need to hardwire safety controllers

goes hand in hand with our PC-based control philosophy. This allowed their

to every e-stop, light curtain or other safety device. FSoE also reduces cabling

team to streamline software and hardware development significantly.”

requirements because it sends safety data over the same Ethernet cables used
for standard I/O. The AX5000 drives feature a AX580x TwinSAFE option card to
enable functional safety right in the drive.
The GTAC engineers see robust diagnostics as another major benefit of
EtherCAT. “When I switched to EtherCAT, I was amazed how easy it was to
troubleshoot faults and errors,” says Danilo Silva, Lead of Controls at Sodecia
GTAC. “Other fieldbuses I’ve used made that very difficult. With EtherCAT,
you can diagnose any issue, pinpoint exactly where it’s happening and fix it.”
With interfaces to more than 30 prominent fieldbuses and communication protocols, EtherCAT also simplified integration of the two machine vision cameras,
which connect via EtherNet/IP, with the addition of an EK9500 Bus Coupler.

At Sodecia’s Global Tech and Automation Center in London,
Ontario (from left): Jessy Underhill, Danilo Abijaude Silva, Dean
Herron of Beckhoff, Ervin Pfaff and Chris Drees.

© Beckhoff

This, along with a variety of EtherCAT I/O terminals in DIN-rail-mountable IP20

More information:
www.sodecia.com
www.beckhoff.com/automotive
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PC-based control and EtherCAT increase process automation and data transparency

Digital transformation at paint factory
helps increase throughput by 150%
Pépin Industries Ltd. has been producing industrial paints in Canada since 1958. To automate traditional
production processes when Pépin moved to a larger facility, system integrator Centris Technologies
relied on the open control technology from Beckhoff. It enables continuous communication from the
field level to IT, ensuring maximum transparency in all processes.

Temperature and pressure control are critical for the automated

© Pierre Charbonneau

system that delivers ingredients to mixing stations.

© Pierre Charbonneau, 2022
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Industrial paints are critical for equipment used in harsh environments from small air compressors to heavy machinery. Paint quality and consistency directly affect surface protection, branding
and more. Traditional manufacturer Pépin Industries specializes
in producing solvent-based industrial paints with incredibly short
turnaround times. Its batch sizes may be considered small by industry standards – typically several hundred gallons (1 Canadian
gallon ≈ 4,5 l) – but this approach allows customers to order
exactly what they need, when they need it.
After the digital transformation,

In the past, however, lingering manual processes limited order

a C6030 ultra-compact Industrial

traceability, efficiency of plant staff and, as a result, the compa-

PC is used for controlling the

ny’s ability to scale. When Pépin moved to a new facility in Cow-

paint production system.

ansville, Quebec, the family-owned company turned to Centris
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Technologies to digitally transform its traditional operations with innovative
automation solutions. The Montreal-area systems integrator had built its reputation in this market since an initial paint plant retrofit in 2010. “Over the years,
we have grown our smart factory services to include automation and control,
industrial software like MES or SCADA, and ERP bridges and web services integration,” says Eric Thibaudeau, Co-President of Centris.
PC-based control increases production efficiency
The technology update aimed to increase accuracy and transparency, as well as
production throughput. Issues in these areas had persisted prior to the imple“In the past, our highly manual process made it difficult to track everything that
went on during production. The operators had work orders, but it was hard to
tell how closely they followed the steps and ingredient quantities during the
mixing process.” This led to rework of paint that didn’t pass quality inspection
or throwing out a batch due to poor coloring, incorrect ingredient mixtures or
contamination. The lack of digital records made it tough to determine what
happened and correct the issue going forward. This is where Centris stepped in.
The engineering team uses its IT and automation technology (AT) expertise to

© Pierre Charbonneau

mentation, according to Hélène Daigle, Production and Lab Director at Pépin:

EtherCAT communication networks a wide variety
of devices in the plant, including these compressors.

implement advanced concepts, including increased traceability, machine monitoring, predictive maintenance and more.
In paint plants specifically, machine control and data acquisition become more
complex due to explosion hazards posed by certain chemicals. In addition, the

The openness and connectivity of Beckhoff PC-based control enables com-

Centris team had long relied on Industrial PC technologies but faced difficulties

munication with the Centris-developed SCADA via OPC UA. It also simplified

with their previous vendor from controller obsolescence, unreliable performance

integration of the plant’s local network via TCP/IP for communication between

and lack of interoperability. Based on the success of a previous project imple-

the controller and the tablets. The continuing ERP upgrade will also benefit from

mented with Beckhoff Canada, Centris switched to PC-based control technolo-

the technologies’ AT-IT convergence.

gies from Beckhoff, and the Pépin application was no exception. “Centris offers
a blend of traditional systems integration and IT solutions, so it was a natural

Efficient networking with EtherCAT even across hazardous areas

fit for them to work with Beckhoff,” says Ted Sarazin, Regional Sales Manager

EtherCAT provides continuous field-level communication. ELX series EtherCAT

at Beckhoff Canada.

Terminals from Beckhoff allow installation in the same segment with standard
I/O for direct connection with field devices through to zone 0 hazardous areas.

Optimized mixing process through automation

This approach eliminates the costs and labor requirements for additional ex-

Pépin’s new production facility features six bulk tanks for the most common

plosion-proof enclosures and safety barriers needed in traditional explosion

paint ingredients and additional totes for a variety of others, including additives,

protection concepts.

resins, sands, etc. The automated system transfers materials from the tanks
and totes to the correct mixing station, and it replenishes tanks from incoming

“EtherCAT is also very easy to configure: We just connect the I/Os, click ‘Scan’

shipments. The system controls temperature and pressure while monitoring

and TwinCAT finds all of the nodes,” Marc-André Duguay adds. Apart from the

ingredient levels and other factors. As such, it ensures there is enough of each

ELX terminals, Centris leveraged numerous IP20-rated EtherCAT Terminals from

ingredient and that they maintain the right viscosity during transfer. In the past,

Beckhoff, including the TwinSAFE terminals for integrated functional safety.

operators had to push around large vats and measure out ingredients by hand

Remote segments connected via EK1100 EtherCAT Couplers communicate to

before mixing, but now they initiate and manage the processes at each mixer.

pneumatic valves, large compressors, variable-frequency drives for mixing paints

Tablets – either handheld or mounted on the workstation – offer simple control,

and other devices. EtherCAT supports free selection of topology, including line,

insights and alarms when needed.

star and tree. Ring topology, in particular, provides the necessary cabling redundancy for the Centris system, according to the software developer.

A C6030 ultra-compact Industrial PC from Beckhoff serves as the central controller. “Beckhoff Industrial PCs are very powerful and offer fast cycle times,”

In addition, the open Ethernet fieldbus simplifies communication across

says Marc-André Duguay, Industrial Software Developer at Centris. “It’s easy to

multi-vendor architectures. Beckhoff provides gateways and bus couplers to

access data, and the programming and troubleshooting are simple in TwinCAT

more than 30 prominent communication protocols for this purpose. The Beck-

software, especially with Structured Text.”

hoff CU2016 16-port Ethernet switch, for example, easily incorporated scales for
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The project experts (from left): Francis Pépin, Director of Operations at Pépin Industries;
Ted Sarazin, Regional Sales Manager at Beckhoff Canada; and Martin Legris, Project Manager/
Developer at Centris Technologies

The industrial paint producer achieved greater transparency while optimizing
© Pierre Charbonneau

production scheduling and its ability to analyze and improve processes based on

The ELX Terminals shown in blue simplify communication to field devices
in hazardous environments while reducing costs for special enclosures
and safety barriers otherwise needed.

actionable data insights. Increases in accuracy have greatly reduced post-production adjustments and related material waste. “Having better control of the
production process allowed us to decrease our number of batches put in rework
from two to three per month to just one per quarter,” Hélène Daigle says. “Our
workers spend less time looking for raw material in the warehouse as most
ingredients for a batch are either pre-weighted or come from the automated
system.”
For Centris, the use of PC- and EtherCAT-based automation technologies continues to enhance the team’s efficiency in a wide variety of projects. Commissioning times have accelerated since the company’s transition to the Beckhoff
technology, even in complex systems. “Having Beckhoff as our main control
platform partner is reassuring, since they remain on the leading edge of auto-

measuring raw materials over EtherNet/IP. Moreover, TwinCAT enables commu-

mation and continue to enhance their technology offerings,” says Michel Kakos

nication to the gas detection and ventilation system via BACnet. In addition, the

as one of Centris’ founders.

simple integration of building automation and industrial automation allows the
customer to see all ventilation information in the SCADA, Marc-André Duguay
explains: “If chemical fumes reach certain levels, it’s very dangerous. The plant
has alarms to protect operators, but the visualization provides additional critical
information.”
Automation and IT technologies mix to yield impressive results
The digital transformation at Pépin increased throughput by more than 150%.
“With the new system, we increased production from eight to 12 batches per
day – some days, as many as 15 – and our average batch size increased from
180 gallons to 300 gallons,” Francis Pépin, Director of Operations, reports.

More information:
www.centristech.com
www.pepincoatings.com
www.beckhoff.com/elx
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The data from the Manini
Connect condition monitoring
systems converge in the monitoring center, but can also be

© Manini

accessed via cloud, tablet and
smartphone thanks to the open
automation architecture and
PC-based control.

PC and EtherCAT-based control technology for monitoring solution implemented in shell construction

Reliable and dynamic condition monitoring
for load-bearing building structures
Load-bearing structures of bridges, high-rise buildings and other buildings are permanently subject to weather influences such as
rain, snow and wind up to hurricane force or, at times, extreme events such as earthquakes. With increasing age, the static condition
of buildings, especially in tectonically active regions, should therefore be carefully monitored, and it’s even better if the necessary
monitoring technology has already been thought of in the shell construction. Italian construction company Manini Prefabbricati SpA
has developed an active monitoring system for load-bearing structures that uses PC-based control from Beckhoff.

When natural events of above-average magnitude (earthquakes, heavy and

tation, from the design of the system architecture to the commissioning and

sudden rain, wind and snow) affect buildings, the resulting high dynamic loads

maintenance of the cloud-based platform.

change the stresses in the structural members. This has a more or less permanent effect on the structural properties and nominal life of a structure. The Italian

Already during production, the sensor technology of Manini Connect is integrat-

Ministry of Infrastructure and Transport takes this into account in its structural

ed into the supporting concrete structures of a building and, after completion

standard NTC 18, raising awareness of the need for greater protection and

of the building, connected to the control cabinet for data evaluation and

monitoring of new building structures.

transmission to the monitoring center. Various sensors record the external and
internal thermohygrometric properties of the building as well as their changes

Manini Prefabbricati SpA in Assisi (PG), together with the Institute of Civil and

during dynamic loading. Special algorithms evaluate the signals and send early

Environmental Engineering of the University of Perugia and the system integra-

warnings or, if necessary, an alarm to the Manini Prefabbricati control center

tor Umbra Control Srl, has developed an innovative monitoring solution for this

after special events such as an earthquake.

purpose: Manini Connect is able to determine in real time whether the functionality and stability of a structure are in accordance with the design parameters.

Since all sensor signals are sent to the control center in high resolution, the

That is, dynamic structural monitoring makes it possible to evaluate the struc-

structural behavior of the structure can be monitored from there in real time.

tural behavior of the building and thus also its stability. With the automated

The corresponding software was developed by Umbra Control. It is used to

processing system, anomalies in the behavior of a structure after exceptional

manage all data and information and to control the installed sensor technology.

events can be detected immediately. In this way, the dynamic structural moni-

If required, the installed sensors of an object can be checked, activated or deacti-

toring function helps to specifically evaluate the structural behavior of buildings.

vated – not only locally in the control room, but also via tablet and smartphone.

Real-time data acquisition provided from the start

Robust industrial solution chosen as backbone

The condition monitoring system is based on PC-based control from Beckhoff,

Umbra Control uses CX8190 Embedded PCs as control hardware and EtherCAT

EtherCAT for connecting the sensor technology, and an algorithm developed at

as communication backbone for Manini Connect. With the Embedded PCs and

the University of Perugia for managing the assessment criteria for earthquakes,

the open software architecture, the system integrator says it builds an optimal

the so-called seismic factor. Umbra Control Srl is responsible for the implemen-

bridge between the sensor technology in the field and the cloud-based mon-
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Temperature

Camera
Anemometer
Rain gauge
Weather station

4-channel analog
2 x 3-axis accelerometers
input EP3174-0002 EP1816-3008

4-channel analog
2 x 3-axis accelerometers
input EP3174-0002 EP1816-3008
CO2

CO2

Temperature

Temperature

Humidity

Humidity

Typical set-up of the Manini

Level

Level

Capacitor

Capacitor

Inclinometer

Inclinometer

Connect condition monitoring
system for two bridge piers,
with EP1816-3008 EtherCAT

2 x 3-axis accelerometers
EP1816-3008

2 x 3-axis accelerometers
EP1816-3008

© Umbra Control

Box modules for the 3D accelerometers, inclinometers and
weather measuring station,
and with a CX8190 Embed-

Column 1

Column 2

ded PC.

itoring platform, with the Beckhoff automation software TwinCAT providing

enables sufficiently fast sampling of the mechanical quantities to reconstruct the

the foundation through its openness: data acquisition runs in real time in the

effects that a structure may have suffered after a seismic event using specific

TwinCAT Runtime and thus separately from downstream data transmission,

algorithms. Last but not least, the fact that Manini Connect was designed with

processing and storage via the control center.

proven industrial components ensures easy diagnostics, product interoperability
through the use of standard protocols and long system life.

The use of EtherCAT as a powerful communication technology results in a
maximally flexible and modularizable monitoring system, as the experts from

Efficiency, safety and continuous prevention

Umbra Control explain: Regardless of topology changes or network expansions,

With Manini Connect, the structural behavior of the building can be interpreted

the process image does not show any significant fluctuations with regard to

in relation to the various external influencing factors. The monitoring system

the update time. The implemented solution can therefore be scaled as required,

enables predictive maintenance according to the principles of intelligent build-

depending on the project, without having to adapt the monitoring system.

ing management. The aim is to maintain the functionality and stability of a
building over its entire service life. Monitoring for anomalies reveals previously

EtherCAT also ensures synchronization of the sensor data acquired in the field

hidden signs of aging in good time and allows maintenance measures to be

and simple integration of the various sensors connected via EtherCAT Box mod-

initiated long before the stability is endangered. PC-based control as an open

ules. With their high IP67 protection rating and the wide operating temperature

control system ensures low installation costs and significantly reduced insurance

range from – 25 °C to + 60 °C, the fully encapsulated I/O modules of the EP

premiums.

series also have no difficulty to withstand the often harsh operating conditions.
Furthermore, the wide range of modules supports the integration of even special
sensor signals, e.g. from the acceleration and inclination sensors that are already
cast in during the concreting of the load-bearing structures.
The CX8190 Embedded PCs record both ambient conditions (temperature,
wind strength and direction, humidity) and mechanical variables, correlate all
acquired values and use them to detect emergency situations. PC-based control

More information:
www.manini.it
www.umbracontrol.it
www.beckhoff.com/building
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Several hundred strain gauges measure the forces and vibrations
occurring on the up to 100 m long rotor blades, which are initiated
by the pulling station (in the background).

© Nicolai Franzen
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Wind energy sector benefits from EtherCAT P and PC-based control

Test rig for the next generation of rotor blades

Typical measurement setup with several load cell amplifiers on
a single base carrier. Here, the strain gauges of a rotor section converge
and are supplied with power and communication via EtherCAT P.

© Nicolai Franzen

The next generation of wind turbines will feature rotor blades measuring 100 m long and counting, up to now making them too big
for the existing test rigs at Blaest A/S in Aalborg, Denmark. Along with the construction of a new test hall, the company completely
redesigned its control and test equipment: EtherCAT P and a custom measuring amplifier box now replace hundreds of lines and
increase accuracy through digitization close to the measurement points. With PC-based control, Blaest is now ready for the future.
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There’s no mistaking the Blaest headquarters on the shores of the Limfjord in

ELM3504 EtherCAT Terminal, the I/O box module supports the evaluation of full,

Aalborg, where long rows of white wind turbine blades dominate the horizon.

half and quarter bridges with 24 bits and sampling rates of up to 10 ksps. As

The company grew out of the Danish National Laboratory for Sustainable Energy

for parameters, these can all be set via EtherCAT using the CoE directory. IP20

in 2005, which has been testing rotor blades for wind turbines since its begin-

bridge connections were implemented to suit the application scenario close to

nings in the 1980s. Back then, the load-bearing capacity of the blades was still

the measurement point in a protected environment. “This customer-specific

measured with sandbags. Fast-forward to today and the methods have long since

development is now an integral part of our extensive EtherCAT P range in the

been sophisticated and fully digitized, with electromechanical loading systems

form of the EPP3504-0023 EtherCAT P Box,” adds Jørgen Berg, Sales Engineer

connecting the blade to the pulling stations fixed to the hall floor. During the two-

at Beckhoff Denmark.

to three-month test phase, each rotor blade will be swung in different directions
with great force approximately four million times.

The EtherCAT P Box converts the analog sensor signals into digital measured
values in close proximity to the measurement point, which largely reduces

“Our job is to perform fatigue tests on blades so that wind turbine manufacturers

the risk of cable interferences and distorted analog signals. As any test engineer

can get their prototypes approved,” explains Blaest Test Engineer Nicolai Vangs-

will confirm, “The shorter the cable, the more accurate the measurement.”

gaard. The blades should ultimately last between 25 and 30 years, and Blaest’s

Moreover, EtherCAT P, which transmits both EtherCAT and the power supply,

specialists prove this by putting each blade through a series of tests. “We have to

reduces the number of lines. “This concept was only possible because EtherCAT

prove that the blade can withstand the theoretical load for which it is designed,”

is able to handle large networks while also offering an extremely low real-time

says Nicolai Vangsgaard, “and do so as widely digitized and accurately as possi-

update time,” adds Jørgen Berg. During a wind turbine test, an average

ble.” To this end, Blaest now uses PC-based control and measurement technology

of 950 billion measured values are recorded, which corresponds to a total of

from Beckhoff. After all, the faster and more accurate the measurements, the

7 Terabyte of data. The measured values of the 500 load cells are streamed into

more precise the data acquisition and subsequent data analysis.

a database every 4 ms.

Longer rotor blades require faster data acquisition

The old measurement system required more than 10 km of cabling for each test

When the company decided to expand in 2018 with a new, larger test hall at

setup. In contrast, the current system based on EtherCAT P and the EtherCAT P

its Aalborg site, the logical next step was to update the previous control system.

Box modules has a cable length of only 1 km and can easily be extended by ad-

This manages communication with the several hundred data acquisition boxes

ditional load cells. Nicolai Vangsgaard puts the savings from the reduced instal-

that run along the massive rotor blades and capture the measurement signals

lation effort alone at 30,000 Danish kroner per test structure (around 4,000 euros

from the sensors. Traditionally, a separate cable was required for each individual

or US dollars). “Together with the price, availability and support from Beckhoff,

measurement point, which not only generated significant costs, but also created

we have gained a control system that meets the requirements we have set in

a tangle of cables that had to be attached to the blade and connected to the

terms of digitization and intelligent data acquisition while also making us more

control system.

competitive – both now and in the future,” says Nicolai Vangsgaard.

“Our primary goal was to have a more flexible system with a channel count we

“Blaest practically operates the largest EtherCAT Hot Connect system in the

can expand at any time as the wind turbine blades get longer and stronger,” explains the test engineer. This is because the next gen-

world,” enthuses Jørgen Berg. Each EPP box has its own address, so modules
can be added or removed on the fly. According to

eration of wind turbine blades will be 100 m long as

According to Blaest Test Engineer Nicolai Vangsgaard,

Nicolai Vangsgaard, “The fact that everything is al-

opposed to the 70 to 80 m commonly found today.

“EtherCAT Hot Connect and EtherCAT P give us the

ready preconfigured makes it easy to make changes

This means additional sensors, more measurement

flexibility to quickly adapt our measurement setups to

to the configuration.” At Blaest, the control cabinets

channels, and therefore more data to be recorded

individual requirements.”

now simply consist of an IPC, a connection for

and processed with maximum synchronicity and

EtherCAT P and a safety module. “Overall, it makes

accuracy. What’s more, the data should be collected

us faster and more adaptable while also lowering

as close as possible to each individual measurement

our costs and allowing us to take more accurate

point to avoid the miles of cables that previously

measurements. Another huge bonus is that, ulti-

had to be constantly maintained and continuously

mately, the openness of the system means our test

replaced. Since Blaest uses its own, in-house soft-

center is open to all wind turbine manufacturers, so

ware that is tailored to suit each customer, it was

we can adapt to pretty much anything,” emphasizes

essential to come up with an automation system

Nicolai Vangsgaard.

that was both open and easily adaptable.
Customized development for
specific requirements
developed a decentralized, high-channel EtherCAT P
Box within six months for evaluating measurement
bridges that capture the signals from the strain
gauge sensors on the rotor blades. Derived from the

© Nicolai Franzen

To minimize the complexity of the cabling, Beckhoff

More information:
www.blaest.com
www.beckhoff.com/ethercatp
www.beckhoff.com/epp3504-0023
www.beckhoff.com/wind
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The ETG booth at the Big
Science Business Forum 2022

EtherCAT at the Big Science Business Forum

Originally planned for 2020, the second Big Science Business Forum (BSBF)

control technology. Some of the experiments alone generate more raw data

was finally able to take place recently in the Spanish city of Granada. This

than is streamed by the entire global Internet, and even compressed, they still

congress and exhibition provided an opportunity for employees of Europe’s

generate several petabytes on a daily basis. With this in mind, it is no wonder

major research institutions to meet with suppliers of technologies, systems,

that major research facilities are among the key drivers of computing power

and components to discuss projects and roadmaps for the coming years. One

and data memory. The data is generated by a large number of sensors, and

of the central themes of the event was technology transfer, with researchers

EtherCAT is the ideal choice for many of these systems. After all, the rapid

keen to learn from the industry representatives what new solutions are avail-

collection of data from many distributed nodes is a specific strength of the

able to meet the many challenges of the often huge physical experiments and

technology. And since EtherCAT is also the backbone of fast and accurate

their infrastructure. For their part, the researchers showcased technologies that

control technology – with positioning in the nanometer range in some applica-

are being developed at the major research institutions and for which they are

tions of major research facilities, and thousands of axes controlled dynamically

looking for partners for commercialization.

in others – it is already used in many experiments and facilities. In a bid to
bring the EtherCAT technology even closer to the more than 1,000 scientists,

Eleven of the major research facilities presented their plans for the next year,

engineers, and academic activity organizers, the EtherCAT Technology Group

most of which involved upgrades and expansions of existing systems. The

(ETG) had its own booth at the Forum and also showcased EtherCAT as part of

facilities cover a wide variety of areas, ranging from particle accelerators and

a technology transfer seminar.

a whole host of radiation sources for physical and biological research and
medical applications, through to space projects, observatories, telescopes, and
even fusion reactors. Yet while the projects in the pipeline are all very different,
they virtually always have two things in common: they generate huge amounts
of data and require very sophisticated and highly accurate measurement and

More information:
www.ethercat.org

© Martin Rostan
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The ESO observatory in Paranal, Chile, projects Laser Guide Starts onto the outer edge
of the atmosphere as a reference for adaptive optics.
The European Southern Observatory (ESO) is one of many Big Science organizations

© Martin Rostan

using EtherCAT.
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Trade shows
until Q3 2023
2022

Japan

Europe

JIMTOF
08 – 13 November 2022
Tokyo

Germany
SPS
08 – 10 November 2022
Nuremberg
https://sps.mesago.com

Denmark
FoodTech
01 – 03 November 2022
Herning
www.foodtech.dk

France
All4Pack
21 – 24 November 2022
Paris
www.all4pack.com

Petrochymia
23 – 24 November 2022
Martigues
www.petrochymia.com

www.jimtof.org/en

Singapore
OSEA
15 – 17 November 2022
Singapore
www.margma.com.my

United Arab Emirates
ADIPEC
31 October – 03 November 2022
Abu Dhabi
www.adipec.com

North America
Canada
ATX Montréal
09 – 10 November 2022
Montréal, QC
www.admmontreal.com

Tire Technology Expo
21 – 23 March 2023
Hanover

Automatica
27 – 30 June 2023
Munich

www.tiretechnology-expo.com

www.automatica-munich.com

Hannover Messe
17 – 21 April 2023
Hanover

FMB
08 – 10 September 2023
Bad Salzuflen

www.hannovermesse.com

www.fmb-messe.de/en

LogiMAT
25 – 27 April 2023
Stuttgart

Husum Wind
12 – 15 September 2023
Husum

www.logimat-messe.de/en

www.husumwind.com

Meorga MSR-Spezialmesse Leverkusen
26 April 2023
Leverkusen

Meorga MSR-Spezialmesse Ludwigshafen
13 September
Ludwigshafen

www.meorga.de/messen-2023

www.meorga.de/messen-2023

interpack
04 – 10 May 2023
Düsseldorf
www.interpack.com

Sensor+Test
09 – 11 May 2023
Nuremberg
www.sensor-test.de

Asia

United States

China

FABTECH
08 – 10 November 2022
Atlanta, GA

CWP
02 – 04 November 2022
Chengdu

www.fabtechexpo.com

www.chinawind.org.cn

CBB
23 – 26 November 2022
Shanghai

2023

Ligna
15 – 19 May 2023
Hanover
www.ligna.de/en

CWIEME Berlin
23 – 25 May 2023
Berlin

Austria
POWER-DAYS
08 – 10 March 2023
Salzburg
www.power-days.at

SMART Automation
23 – 25 May 2023
Linz
www.smart-linz.at

Belgium
M+R
22 – 23 March 2023
Antwerp
www.mr-expo.be

www.berlin.coilwindingexpo.com

Europe

www.chinabrew-beverage.com

Germany

Testing Expo China – Automotive
12 – 14 December 2022
Shanghai

ISH
13 – 17 March 2023
Frankfurt am Main

www.testing-expo.com/china

www.ish.messefrankfurt.com

InfoComm China
21 – 23 December 2022
Beijing

embedded world
14 – 16 March 2023
Nuremberg

www.infocomm-china.com

www.embedded-world.com

The Battery Show Europe
23 – 25 May 2023
Stuttgart
www.thebatteryshow.eu

Czech Republic
Amper
21 – 23 March 2023
Brno
www.amper.cz/en.html

Automotive Testing Expo Europe
13 – 15 June 2023
Stuttgart
www.testing-expo.com/europe

Meorga MSR-Spezialmesse Hamburg
21 June
Hamburg
www.meorga.de/messen-2023

Finland
Verkostomessut
25 – 26 January 2023
Tampere
www.verkostomessut.fi/en
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Puu
06 – 08 September 2023
Jyväskylä
www.paviljonki.fi/messut/puumessut

France
SEPEM Industries Douai
24 – 26 January 2023
Douai
https://douai.sepem-industries.com

Global Industrie
07 – 10 March 2023
Lyon
www.global-industrie.com/en

CFIA
14 – 16 March 2023
Rennes
www.cfiaexpo.com/en

Italy
A&T
22 – 24 February 2023
Turin
www.aetevent.com

Spain

Asia

ISE
31 January – 03 February 2023
Barcelona

China

www.iseurope.org

Advanced Factories
18 – 20 April 2023
Barcelona
www.advancedfactories.com

Switzerland
EPHJ
06 – 09 June 2023
Geneva
www.ephj.ch/en

SINDEX
05 – 07 September 2023
Bern
www.sindex.ch/fr

Turkey
WIN EURASIA
07 – 10 June 2023
Istanbul

productronica China
22 – 24 March 2023
Shanghai
www.productronica-china.com

CIMT
10 – 15 April
Beijing
www.cimtshow.com

CHINAPLAS
17 – 20 April
Shenzhen
www.chinaplasonline.com

CDIIF
26 – 28 April 2023
Chengdu
www.cdiif.com

ZIF
18 – 21 May
Zhengzhou
http://zzgbh.zzhaiming.com

SPS Italia
23 – 25 March 2023
Parma

www.win-eurasia.com/en

South Korea

United Kingdom

www.spsitalia.it/en

Offshore Europe
05 – 08 September 2023
Aberdeen

SEMICON Korea
01 – 03 February 2023
Seoul

ITMA
08 – 14 June 2023
Milan
www.itma.com

www.offshore-europe.co.uk

Africa

Norway

South Africa

Aqua Nor
22 – 25 August 2023
Trondheim

Africa Automation Technology Fair
09 – 11 May 2023
Johannesburg

www.aquanor.no

www.africaautomationtechnologyfair.com

www.semiconkorea.org

Smart Factory + Automation World
08 – 10 March 2023
Seoul
www.automationworld.co.kr

Taiwan
Touch Taiwan
19 – 21 April 2023
Taipei

SEMICON Taiwan
06 – 08 September 2023
Taipei
www.semicontaiwan.org

North America
United States
ATX West
07 – 09 February 2023
Anaheim, CA
www.imengineeringwest.com/en/showbrands/atx-west.html

ProMat
20 – 23 March 2023
Chicago, IL
www.promatshow.com

OTC
01 – 04 May 2023
Houston, TX
https://2023.otcnet.org

Automate
22 – 25 May 2023
Detroit, MI
www.automateshow.com

PACK EXPO Las Vegas
11 – 13 September 2023
Las Vegas, NV
www.packexpolasvegas.com

The Battery Show North America
11 – 13 September 2023
Detroit, MI
www.thebatteryshow.com

FABTECH
11 – 14 September 2023
Chicago, IL
www.fabtechexpo.com

www.touchtaiwan.com

Slowenia
IFAM
07 – 09.March 2023
Ljubljana
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Automation Taipei
23 – 26 August 2023
Taipei
www.chanchao.com.tw/AutomationTaipei

https://icm.si/events/ifam-2023-slovenia-ljubljana

More information:
www.beckhoff.com/events

www.pc-control.net

