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Worldwide Industrial PC partnership secured through 2030

German car manufacturer to source Industrial PCs
and Control Panels from Beckhoff
Beckhoff Automation, based in Verl, Germany, will supply the BMW Group with Industrial PC (IPC) technology for use in car manufacturing. According to the terms of the recently signed agreement, Beckhoff will supply production facilities worldwide.
This means that Beckhoff IPC technology will become a global standard for the
BMW Group. The Industrial PCs and multi-touch Control Panels will be used –

Panel PCs, Control Panels and ultra-compact

both in new automotive manufacturing facilities and for retrofits – for machine

Industrial PCs, and 19-inch slide-in IPCs from Beckhoff

connectivity, access control, data acquisition, visualization and other PC-based

are used all over the world in car manufacturing.

tasks. All product categories from the wide Industrial PC portfolio offered by
Beckhoff will be used: IP65-rated CP32xx Panel PCs, C6030 ultra-compact IPCs,
C5240 19-inch slide-in IPCs and CP29xx multi-touch built-in Control Panels.
Standard Beckhoff products will be used that have been adapted to some extent
to ensure optimum retrofitting in existing plants and to include customer-specific key extensions. The comprehensive Beckhoff product portfolio offers the
BMW Group the ability to use the latest Intel® Core™ i processor series in a
wide range of IPC form factors. On account of the rapid innovation cycles and
interoperability within the portfolio, upcoming processor generations will be
simple to integrate in the future as well.
The bundling of all product development steps at Beckhoff, from IPC motherboard and BIOS development to mechanical adaptations, enables optimal
answers to customer-specific requirements. In combination with full control
over the added-value chain based on in-house assembly and production in Verl,
Beckhoff offers the ideal infrastructure for a long-term partnership. In addition,
the globally available services provided by Beckhoff ensure optimum support of
customers’ manufacturing facilities distributed all over the world.
More information:
www.beckhoff.com/ipc

Looking back with
Beckhoff Trade Show TV
SPS 2019, Nuremberg, Germany
www.beckhoff.com/sps

ISE 2020, Amsterdam, Netherlands
www.beckhoff.com/ise
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The iF Industry Forum Design e.  V. has bestowed two awards to Beckhoff products: The C6015 (on the
left) received the iF Gold Award, and the UPS units of the CU81xx series were named iF Winners.

iF Awards for Beckhoff products

Judges impressed by function and design
Quality, performance, robustness, reliability and long-term availability – in addi-

CU81xx: iF Winner

tion to innovative technology, these are the characteristics that distinguish the

The models of the CU81xx series combine intelligent power supply and storage

Beckhoff products and for which the company stands. To make the customers

technologies for secure shutdowns during voltage drops. This application also

able to recognize these “inner values” at first glance, the company consistent-

determines the design. Beckhoff offers a space-optimized version, a perfor-

ly relies on high-quality design that perfectly conveys the hidden talents of

mance-optimized version, and a version with capacitors. The housings can be

its high-tech products. This has been proven once again by two awards that

mounted on a standard C-rail in the component cabinet or with a flange attach

Beckhoff recently received from the iF Industrie Forum Design e. V. association.

ment. The battery cells are accessible from the front, which makes replacing
them easy even in tight quarters with permanently installed wiring. Interfaces

The C6015 ultra-compact Industrial PC has been honored with the iF Gold

like USB 2.0 or UPS-OCT provide status information for PC-based diagnostics

Award by the iF Industrie Forum Design in the Product category. Beckhoff was

and configuration.

also named an “iF Winner” in the same category for its CU81xx-series UPS
components. The design of both model ranges was developed for Beckhoff

iF Design Award

by Frank Greiser and Brigitte Adrian of Design AG in Rheda-Wiedenbrück,

The iF Design Award honors special accomplishments in industrial design. It was

Germany.

introduced in 1954 and is presented each year for outstanding product design by
the highly respected iF Industrie Forum Design e.  V., which has its headquarters

C6015: iF Gold Award

in Hanover, Germany.

The C6015 impressed the judges with its compact and attractive design while
delivering great performance and functionality, especially within the context of
the Internet of Things and cloud computing. This was Beckhoff’s first iF Gold
Award. The organization published the following statement: “This Industrial PC
from Beckhoff has a very clear and professional design identity. The high-quality
design communicates the technological innovation of the product. The slim
graphic design of the cooling fins and ventilation ducts in the housing gives the
product a unique appearance and deserves an iF Gold Award!”

More information:
https://ifworlddesignguide.com
www.beckhoff.com/c6015
www.beckhoff.com/cu81xx
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TwinCAT Cloud Engineering delivers a foundation for highly efficient IoT-based automation strategies

Smart engineering directly in the cloud
PC-based control is an open, central control platform that integrates a full range of machine functionality
and optimally supports the implementation of highly efficient IoT-based automation strategies. It enables
users to connect their machines, equipment and production lines to tap into potential efficiency gains
across all their processes. TwinCAT Cloud Engineering from Beckhoff offers an ideal foundation for this
purpose by allowing users to create and manage instances and control systems easily in the cloud.

PC Control 01 | 2020
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TwinCAT Cloud Engineering can be used to remotely
operate and maintain geographically distributed control
systems in line with Industrie 4.0 scenarios.

For businesses in the industrial sector, the ability to use cloud services

Engineering and Runtime products to be instantiated and operated directly

efficiently is becoming an increasingly critical competitive factor, because

in the cloud.

these services make it possible to implement scalable applications easily
and with significantly less effort than in the past. Here, PC-based control

Cloud computing: paving the way to connected automation

technology provides a comprehensive platform that enables them to exploit

In 2018, there were already more than 7 billion active Internet of Things de-

IoT infrastructures to advance globalized industrial production. Setting up

vices worldwide, and experts predict that this figure could increase as much as

secure and scalable connections between geographically distributed con-

threefold, to 22 billion by 2025. All these devices will be able to interconnect

trol systems – to support big data or analytics scenarios, for instance – is

via a scalable infrastructure provided by the cloud. This infrastructure presents

just the start; the next step is to ensure that these interconnected systems

a huge opportunity for machine builders and plant operators too. By maximiz-

are as easy as possible to operate and maintain remotely. And this is

ing the potential of PC- and cloud-based control technology to create automa-

where TwinCAT Cloud Engineering comes in: it enables existing TwinCAT

tion networks, they can gain and retain a competitive edge in the intermediate

|
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and longer term. Connecting machines and equipment – both locally and,

web portal. All they require is a web browser; there is no need to install

more importantly, across multiple locations – not only breaks ground for new

or run any additional software. This browser-centric approach also means

business models, it also boosts efficiency throughout production processes

users can now work in the TwinCAT development environment on previously

– from engineering to cloud-based operational data analysis to dependable

unsupported devices such as tablet PCs.

predictive maintenance strategies for greater availability and less downtime.
Designed for new and expert users alike
PC-based control from Beckhoff helps users implement optimal IoT-based

TwinCAT Cloud Engineering has different pricing models and feature sets

automation strategies: It integrates the full range of machine functional-

intended for two specific user types: beginners and professionals. Beginners

ity – from PLC and motion control, to robotics, machine vision, HMIs and

are allocated a time quota during which they can work with an instance to

machine learning – on an open, central control platform. With PC-based

try out all the functionality. This quota only runs down when an instance is

control technology, users can also connect their machines, equipment and

actually running, with usage times recorded to the nearest hour. Users can

production lines seamlessly to achieve valuable process efficiency gains.

start and stop their instances themselves, allowing them to manage their

And with TwinCAT Cloud Engineering, users can create and manage all their

quota efficiently. Professional users can opt at the end of their trial period

instances and controllers easily and directly in the cloud, complete with

to continue using their instance for a monthly fee. In addition, professional

integrated analytics and HMIs.

users get access to a central source code repository.

Users have already had the option of running the TwinCAT development

TwinCAT is a platform for PC-based control systems which provides profes-

environment on a virtual machine in the cloud for several years now, though

sionals with a wide range of options for creating and expanding machine

this involved signing up with a cloud vendor and installing all the TwinCAT

projects. With the new TwinCAT Cloud Engineering solution, they can con-

components by hand. With TwinCAT Cloud Engineering, Beckhoff now of-

tinue to use existing TwinCAT software components as before, including

fers a comprehensive package of its own to provide the same capability.

on-premise TwinCAT installations, that is, on a local engineering PC. As an

Available through the Beckhoff website, this cloud-based solution allows

additional option, however, the entire TwinCAT architecture can be relocat-

registered users to access their virtual machines simply by logging onto the

ed to the cloud. The only difference compared to the conventional working

Users can create and manage instances

Machine 2

Machine 3

Machine n

and controllers directly in the cloud
through the Beckhoff web portal.
TwinCAT Cloud Engineering
Virtual machine
TwinCAT
Engineering

TwinCAT
Runtime

TwinCAT
Analytics

TwinCAT
ML

TwinCAT
IoT

TwinCAT
HMI

Source
control

Machine 1

www.beckhoff.com
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model is that TwinCAT runs on a virtual machine rather than on a local PC.

TwinCAT Cloud Engineering eases IT integration, initial setup, and remote

Importantly, TwinCAT Cloud Engineering does not require users to adjust

access to enable control, troubleshooting and maintenance even in globally

to a new software environment, because they can simply continue to work

distributed production systems.

as before with the same familiar development tools and resources. Another
advantage is that it eliminates the need to install and maintain separate
software versions for different machine generations on the same PC. Instead, users can run separate instances of TwinCAT Cloud Engineering with
different versions that they can access remotely as and when they require.
In this way, users always have the right software version immediately to
hand for any given machine. Project files are kept in a source code control
repository, available directly from within TwinCAT XAE.
TwinCAT Cloud Engineering’s architecture provides a familiar automation
environment in which not just professionals such as machine builders and
plant operators, but other users, too, feel at home. A TwinCAT Cloud Engineering instance also offers users new to TwinCAT automation software an
ideal and comprehensive platform on which to begin exploring TwinCAT’s
capabilities. Sample code and video tutorials provide them with the guidance and information they need to quickly get up to speed with TwinCAT and
begin creating their first automation projects. The tutorials are organized
according to skill levels so that experienced newcomers, too, can easily find
the information they require, and a built-in news feed keeps users up to date
on the latest TwinCAT developments.

Remote PLC debugging

Hanover

Graphical remote diagnostics
and condition monitoring

Rio de Janeiro

Melbourne

Remote visualization
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Simpler procedures and implementation

A single instance can connect to multiple controllers, allowing, among other

A freely configurable dashboard provides users with an overview of all the

things, remote machine diagnostics and remote debugging of PLC programs.

instances they have created. From there, they can also initiate a web-based

Setting up a visualization and enabling global remote access are both

remote desktop connection to an instance. All that they need in order to

straightforward, too, because the visualization runs in the cloud. Through

establish an HTTPS connection is a web browser. No special software or

the source code management system, projects can be shared seamlessly.

changes to corporate firewall settings are required. Users can simply access

Plus, local TwinCAT installations can also be connected, which means proj-

a project from within an instance using the familiar TwinCAT XAE toolchain

ects outside the TwinCAT Cloud Engineering environment can continue to

and add it to the source code management system, either through a collab-

be used and kept in synch.

orative Git-based tool or as a backup. Communication between the virtual
space and the physical space with the actual control hardware can take place

With its advanced source control capabilities, TwinCAT can connect to Git-

either on Secure ADS or on ADS-over-MQTT, with data connections protected

based systems to manage automation projects. The TwinCAT Multi-User

by standard security mechanisms such as TLS encryption and certificates.

function supports simple, seamless user access to the source control repository without the need for special skills or in-depth knowledge. When

Setting up a TwinCAT Cloud Engineering instance takes just a few minutes

enabling a TwinCAT configuration, the necessary check-in procedures are

using a special, automated process. The user interface is integrated into a

conducted and commented automatically in the repository and the rele-

web browser. This means there is no need to install and operate any other

vant branches created. This makes working collaboratively on automation

software, and access to the UI will work on any operating system or user

projects much easier. TwinCAT Cloud Engineering provides the same kind

device. Connecting an instance to actual physical control hardware is just

of functionality: By integrating a Git server into the instance or using a

as easy, because all components share the same communication port; this

Git-based cloud service, multiple users can work together on a number

makes integration with existing IT infrastructure even simpler.

of instances at the same time, and they do not even have to be actual

Even large-scale teams of experts comprising local and
cloud users can collaborate efficiently via the cloud.

Remote
Desktop
over HTTPS

Cloud user

beckhoff.com
Cloud user

TwinCAT Cloud Engineering
Virtual machine

Local TwinCAT user

TwinCAT
Engineering

TwinCAT
Runtime

Source
control

TwinCAT
Analytics

TwinCAT
ML

TcProject 1

TwinCAT
IoT

TwinCAT
HMI

TcProject 2

Local TwinCAT user

TcProject 3

Cloud user

Local TwinCAT user

Machine controller

Machine controller

Machine controller
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TwinCAT Cloud Engineering users in order to do so, because local users can

the TwinCAT Cloud Engineering instance is accessible from any geographic

be granted access to the source control system too.

location, authorized users have anytime, anywhere access to the analytics
dashboard as well.

Machine optimization with cloud-based data analysis
TwinCAT Analytics from Beckhoff supports both selective and continuous
data analysis. It offers a range of software tools and mechanisms covering a
variety of use cases, designed to help users get familiar with machine ana
lysis quickly. With built-in code generation capabilities, TwinCAT Analytics
can automatically convert analysis configurations into IEC 61131-compliant

Sven Goldstein,

PLC code to incorporate into PLC runtime systems, a feature that enables

Product Manager TwinCAT

24/7 analysis of connected machines.

Connectivity & IoT,
Beckhoff Automation

Parallel to generating the code, TwinCAT Analytics also automatically creates
an analysis dashboard. Based on the TwinCAT 3 HMI, this TwinCAT Analytics
One-Click Dashboard is written in HTML5 for platform-independence. With
a simple mouse-click, users can not only create the dashboard but also the
entire TwinCAT 3 HMI application, complete with HMI source code, which
they can later modify as needed. The web pages are delivered by TwinCAT
HMI Server. The TwinCAT Analytics code and dashboard can both be used
More information:
www.beckhoff.com/twincat-cloud-engineering

from within the TwinCAT Cloud Engineering environment. And because

TwinCAT Cloud Engineering uses proven, standard mechanisms to secure data connections
and ensure that only properly authenticated
users and devices can access instances online.

TwinCAT
Cloud Engineering

Secure ADS
ADS-over-MQTT

Machine controller

Engineering workstation

HTTPS
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The AMI812x in three overall lengths establishes
a new series of integrated servo drives for automation outside of control cabinets.

AMI812x combines servomotor, output stage and fieldbus connection

Integrated servo drive for automation
outside of control cabinets
The new AMI812x series of integrated servo drives expands the compact drive technology portfolio (up
to 48 V DC) from Beckhoff by extremely compact devices for distributed field installation. The integration
of servomotor, output stage and fieldbus connection in a space-saving design makes the drives ideal for
automation outside of control cabinets in the motion power range up to 400 W.
As an EtherCAT slave, the AMI812x integrated servo drive can be placed direct-

Electronics and motor are supplied via the M12 power interface. The M8 bus

ly on the machine without a control cabinet and without upstream I/O level,

interface for EtherCAT offers a second port for simple cascading in an EtherCAT

allowing for the implementation of highly compact machines without control

daisy chain. In addition, the introduction of a motor version with EtherCAT P

cabinets. At market introduction, the AMI812x series includes three overall

connection is planned. The I/O interface (M8) enables direct connection of two

lengths in the F2 flange code with standstill torques from 0.5 to 1.1 Nm. The

sensors or actuators in the 24 V DC signal range up to 0.5 A. The connection

AMI812x is optionally available with a multi-turn absolute encoder without

cables are available with straight and angled outlets. Very high torques can also

battery backup and with a backlash-free holding brake. With an additional

be achieved with the matching planetary gear unit from the AG2250 series.

sealing ring, the servo drive achieves high IP65 protection rating and is suitable
for all installation positions. The STO safety function can be integrated as an
option via the TwinSAFE Logic.
The fast control technology, based on vector current and PI speed control,
supports highly dynamic positioning tasks. Numerous monitoring options, such
as over and undervoltage, overcurrent or motor utilization via calculation of an
I²T model, offer high operational reliability. The operating state is indicated by
integrated status LEDs.

More information:
www.beckhoff.com/ami812x

PC Control 01 | 2020
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C7015 ultra-compact Industrial PC enables direct integration into machine environments

Powerful edge device provides compact,
fanless control with IP65/67-rating
With the new C7015 ultra-compact Industrial PC, Beckhoff combines its extensive expertise with PC-based machine control and
IP65/67 components. The result is an Industrial PC (IPC) designed with IP65/67 protection for direct installation on the machine or
other equipment. The edge device is ideal for decentralized installation and provides powerful multi-core computing performance.
When used as a full-fledged control computer, the device also reduces the required control cabinet space. This simplifies machine
design as well as subsequent system expansions.
The C7015 ultra-compact IPC, which measures 85 x 167 x 43 mm, is an eco-

with IP65/67 protection rating is another feature that makes the C7015 ideal

nomical yet high-performance IP65/67 device designed for installation within

for use in modern edge applications, even in harsh production environments.

machine environments. The space-saving, fanless device is universally suited
to high-performance automation, visualization and communication purposes.

Decentralized machine control with EtherCAT P

Its applications range from classic machine control to the decentralized edge

The IP65/67 IPC also serves as a highly functional machine controller. Installing

computing utilized in advanced Industrie 4.0 concepts.

it directly in the field can save valuable electrical cabinet space. This reduces
machine footprints significantly, especially when combined with other Beckhoff

High-performance edge device

components with a high protection rating, such as the AMP8000 distributed

The C7015 is equipped with a powerful Intel Atom® multi-core CPU with up to
four processor cores. Compared to conventional ARM-based edge devices, it is

servo drive system and the EPP series of EtherCAT P I/O modules. These solutions

able to support far more demanding applications as well as decentralized data

system expansions, such as the addition of an energy data acquisition system.

can vastly simplify machine design while also minimizing the effort of subsequent

pre-processing and the acquisition of large data volumes. The device housing
The integrated EtherCAT P connection of the C7015 creates a range of new
options for efficient sensor/actuator connection via the IP67-protected EPP
modules. In this way, even complex diagnostic or condition monitoring tasks can
be decentralized and supported with minimal installation effort, for example. For
that purpose, a special mounting plate enables direct attachment of an EPP module to the C7015. If required, additional EPP modules can be flexibly connected
via EtherCAT P for specific applications.

More information:
www.beckhoff.com/c7015

The IP65/67-rated C7015 ultra-compact
control device (left) can be installed on
machines even in confined spaces and
further minimizes footprint requirements
with directly attached EPP series EtherCAT
I/O modules (as shown on the right).

|
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Siteco relies on the TwinCAT 3 Lighting Solution for Human Centric Lighting

HCL puts the focus on people
in building operation
Human Centric Lighting (HCL) concepts offer numerous advantages for building operators and users in a wide variety of industries
and sectors. Thomas Schneider and Rainer Wrenger from the lighting specialists Siteco GmbH in Traunreut, Germany, elaborate on
that in the following interview. They also describe the real-world implementation of the TwinCAT 3 Lighting Solution from Beckhoff.
What characterizes Siteco as a company?

Human Centric Lighting concepts with dynamic lighting scenarios that follow the
natural course of daylight. In this way, Siteco focuses on people and their needs

Thomas Schneider: Siteco can look back on more than 150 years of history

and creates the basis for improved comfort and quality of life.

within the German lighting industry, and today we are one of the leading suppliers
of lighting for roads, tunnels and arenas as well as for industry, office and retail

How long has the partnership between Siteco and Beckhoff

buildings. Particularly worthy of note are our industrial products, such as the light

been in existence?

strip system, as well as our technological leadership in outdoor lighting.
Thomas Schneider: Beckhoff and Siteco have been successfully implementing
Rainer Wrenger: Siteco offers an extensive portfolio of state-of-the-art lighting

various projects together for over three years now. The decisive factors were

solutions, including sensors, control components and intelligent lighting manage-

Beckhoff’s comprehensive technical expertise, the openness and modularity of

ment. Open, standardized interfaces in the luminaires enable simple connectivity

the system and the high product quality. Plus, there was a high level of trust in

with Siteco’s own control and data management systems as well as third-party

the cooperation between the partners, including with the former parent company

systems and IoT applications. Luminaires with Tunable White technology support

Osram, based on a common system of values.

PC Control 01 | 2020
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With the HCL solution and the Tunable White technology
of the Siteco luminaires, lighting with different color tem-

COLD
LIGHT

peratures can be implemented, for example, in accordance
with the natural course of daylight – as here in Beckhoff’s
own I/O terminal production.

Rainer Wrenger: The wide range includes office, building, retail and industrial
applications for motion and presence-dependent lighting control, daylight-dependent lighting control, lighting scene control and the control of dynamic light
gradients based on the natural course of daylight for HCL concepts. Plus, there
is the monitoring of energy and status data for optional globally available data
analysis. The easily expandable functional packages already mentioned and the
open, scalable and flexible hardware offer key advantages.
What is the importance of Human Centric Lighting concepts
to your customer target groups?
Thomas Schneider: Human Centric Lighting is becoming more important to
our customers, because companies are focusing more on people and rightly so,
as scientific studies show that work satisfaction, health and safety are all areas
technology can help with, and lighting plays a big part in that. Together, we have
Rainer Wrenger: The cooperation has been in existence for specific projects,

also implemented the HCL solution in conjunction with our light strip system in

more or less since the introduction of the DALI technology. Back then, Beckhoff

Beckhoff’s own I/O terminal production facilities. Another good example is the

was one of the first suppliers of lighting control solutions with a DALI interface

joint Omniturm project. This is a modern high-rise building in Frankfurt’s financial

– for small applications up to building-wide solutions. The advantages here

district in which the partnership between Siteco and Beckhoff convinced the

are the simple scalability in relation to the individual application and customer

customer.

requirements, the simple and structured commissioning process, preconfigured
functional packages as well as the openness and flexibility in the case of exten-

Rainer Wrenger: Light always has a diverse effect – on visual, emotional and

sions or changes of use.

biological levels. Human Centric Lighting purposefully and lastingly supports
the health, well-being and performance of people through the comprehensive

For which applications do you use the TwinCAT 3 Lighting

planning and implementation of the visual, emotional and, above all, the biolog-

Solution and what are the specific advantages of the software

ical effects of light. At times of shortages of skilled labor, sustainable employee

and the underlying hardware?

retention is becoming increasingly important; even with increasing competitive
pressure, human resources must be considered in a sustainable way. Optimal

Thomas Schneider: Applications range from individual classrooms in schools

lighting becomes a success factor for innovative companies that focus on their

to computing centers and large-scale logistics. The specific advantages here are

employees’ wellbeing.

the great flexibility of the system and the “de-technologized” TwinCAT 3 Lighting
Solution – and by that, I mean that it is very easy to use. The Beckhoff Group –

What are the technical advantages of the TwinCAT 3 Lighting

with Beckhoff Automation and Elektro Beckhoff – offers the appropriate interfaces

Solution in the field of HCL?

for many of our customers through many years of experience in automation and
electrical engineering. Our customers also value the ability for decentralized

Thomas Schneider: The simplicity and pragmatism of this solution are the key

distribution of the controllers, as this makes adaptation to local conditions easier

benefits. That’s why our acceptance level with the corresponding light man-

for the electricians. At the logistics company Bork in the Langgöns-Niederkleen

agement is very high. Not only that, flexibility is another important factor here.

region in Germany, for example, a 300 x 100 m area of the logistics center was

Whereas we used to rely on self-contained systems that could sometimes only

divided into six sub-distribution units and the system was simple to implement

be modified with great effort during an ongoing project, today we leverage open

using appropriate bus couplers.

solutions that can easily be adapted at any time in the project.

|
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Rainer Wrenger: Compatibility with DALI-DT8 LED drivers and the simple
integration of sensors are important to us, along with the adaptability of the
dynamic light gradient, color temperature and illuminance according to the user
needs, as well as extensive visualization and operating options.
What are the application-related advantages for system
integrators on the one hand and for building operators or users
on the other?
Thomas Schneider: Building operators want to concentrate on their core tasks
after the installation, and have the best possible lighting conditions. That’s
no problem at all, due to the latest lighting solutions with intelligent control
capabilities. In this way, building operators can adapt the lighting to their
needs at any time. Changes or replacements of luminaires can easily be done
by building services technicians. The system integrator only has to intervene in
special projects.
Rainer Wrenger: The system integrator benefits in particular from the quick,
simple commissioning and easy adaptation to individual user needs. The advantages for building operators are the visualization of information for the building
users and the simple modification of key parameters of the dynamic HCL gradient to adapt to the respective needs.
To what extent does the TwinCAT 3 Lighting Solution

Above: Rainer Wrenger, Application Manager Industry at Siteco: “The advantages of the
TwinCAT 3 Lighting Solution are its simple scalability, simple and structured commissioning process, preconfigured function packages and openness and flexibility in the case
of extensions or changes in use.”
Below: Thomas Schneider, Sales Specialist at Siteco: “Human Centric Lighting is becoming
more important to our customers, because companies are focusing more on people.”

support or simplify the individual work steps from engineering
to maintenance?
Rainer Wrenger: The modular system with its simple hardware scalability and
Thomas Schneider: The TwinCAT 3 based lighting solution is easy to design

robust software functionality are decisive here. All in all, the lighting solution

and put into operation. These are decisive factors. In addition, there are many

has proven to be easily configurable in practice, especially since it is available

projects where the control components are distributed in a decentralized man-

fully configured with plug-and-play capabilities. Also, our work is made easier

ner in the building, and this can be optimally implemented and scaled with the

by the fact that there is no limitation of the DALI lines, grouping independent

solution.

of DALI lines is possible and all typical lighting controls are integrated. The
implementation of HCL is supported by the TwinCAT 3 Lighting Solution in particular by the fully integrated color temperature adjustment functionality, freely
adjustable color temperature gradient curves and dimming settings, lighting
control optionally via start/stop time or sunrise/sunset as well as the complete
integration of the DALI-DT8 standard.
What advantages do you see in the DALI-2 standard in general
and in the implementation by Beckhoff in particular?
Thomas Schneider: The biggest advantages are the uniform communication
and complete availability of sensors on the bus. Stand-alone solutions and manufacturer-specific DALI modifications have always led to complexities and high
maintenance requirements in the past. There have been no significant difficulties
since consistent use of the DALI-2 standard began.
Rainer Wrenger: The main aspect is ensuring the interoperability and compatibility of the lighting controls to various DALI sensors and DALI electronic ballasts. Advanced functions such as the monitoring of energy and status-relevant

In the I/O terminal production facility at Beckhoff, HCL functionality is integrated

data for building optimization and predictive maintenance purposes are further

into an IoT environment and is an integral part of the TwinCAT Building Automation

important advantages.

platform, which controls and monitors the light gradient.
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In the industrial environment, intelligently controlled lighting ensures excellent light
quality, increased productivity, well-being at work and the leveraging of all energysaving potentials – as seen here in the Beckhoff facilities for I/O terminal production.

How important is the web/HTML capability of the TwinCAT 3

Rainer Wrenger: The advantages of a clear, easy-to-understand visualization of

Lighting Solution, for example, for realizing cloud-based systems?

the dynamic light gradient become apparent here, because an HCL solution is
only genuine if the user understands it. This applies to the operation, the com-

Thomas Schneider: At present this is mainly used during commissioning. Cur-

bination of sensors for daylight-dependent control and dynamic light gradient

rently, our customers are still hesitant when it comes to the cloud issue.

depending on the respective daylight (color temperature and luminance) as well
as the monitoring of energy data and system status.

Rainer Wrenger: However, there is a clear trend on the part of our customers
towards simple, cost-optimized maintenance and the system optimization of

How important is the automation supplier’s support to you and

comprehensive lighting solutions. Optional, globally available data analysis would

what experiences have you had with Beckhoff in that respect?

make optimization and predictive maintenance possible.
Thomas Schneider: The support of the automation supplier and equally that of
Can you illustrate the benefits of intelligent lighting

the system integrator is extremely important. Our experience with the Beckhoff

solutions using the example of a specific HCL project and what

Group has been extremely good and close cooperation offers great benefits for

characterizes this project?

both partners.

Thomas Schneider: In addition to the Bus Terminal production facilities of

Rainer Wrenger: Depending on the scope and type of a project, questions often

Beckhoff that we mentioned earlier, the aforementioned Omnitower project is

arise in the individual project phases that are not foreseeable beforehand and

quite notable. It is one of the largest HCL office projects in Europe and uses,

sometimes go into great detail. From our point of view, the support from the

among other things, 36 Beckhoff CX9020 Embedded PCs, 292 KL6821 DALI-2

automation supplier is of enormous importance when delivering a comprehen-

terminals and 71 KL6301 KNX terminals, distributed across 35 floors. However,

sive lighting solution including the lighting controller to our customers at the

an optimum HCL solution is always highly individualized and depends on many

planned time. With Beckhoff, we have had very good experiences in terms of

factors. For example, the age of the building plays a role, as does a possible

accessibility, speed and orientation of the solution.

shift-work model or users who may work with other time zones. Therefore, the
system must be simply and flexibly adaptable to the needs of the customers at
all times, preferably without the involvement of a system integrator. In addition,
customer-specific planning is required. Siteco has developed a unique approach
to solve these challenges.

More information:
www.siteco.com
www.elektro-beckhoff.de
www.beckhoff.com/lighting-solution
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XPlanar transports workpiece during plasma surface treatment process

Floating planar mover simplifies
transportation of sensitive workpieces
Plasmatreat GmbH, a Steinhagen, Germany, based manufacturer of plasma systems for high-efficiency
surface treatment and environment-friendly production processes, unveiled a new plasma treatment
unit at the K 2019 trade show. A key innovation with this treatment unit is that it uses XPlanar, a planar
motor system from Beckhoff, to transport workpieces with precision and flexibility. XPlanar replaces
prior systems used to move often sensitive workpieces such as PCBs and eliminates the need to install
complex 6-axis robots and linear motors.

Jochen Stichling, Head of Design at Plasmatreat:
“When it came to custom-programming mover travel
routes there was no real alternative to XPlanar.”
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No need to move the plasma jet: A floating
planar mover carries the workpiece exactly
into position for surface treatment.
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At a glance
Solutions for surface treatment
–

workpiece x-y positioning in a plasma
treatment unit

Customer benefit
–

precise workpiece movement, fixed
installation of plasma jets

–

replaces 6-axis robots and linear motors

–

easier integration of additional processing
stations

–

custom-programmable mover travel

Applied PC control
–

XPlanar system with six planar tiles
and one planar mover

The new plasma treatment unit is highly compact as it no longer
requires a 6-axis robot or additional linear axes.

The plasma treatment unit can surface-treat a variety of material samples

–

in a two-stage process, as Jochen Stichling, Head of Design at Plasmatreat,

raising and lowering by up to 5 mm (unloaded), with weighing
capabilities available as an option

explains: “During the first stage, the substrate is moved under a nozzle for

–

tilting by up to 5° when transporting and handling liquids

cleaning and activation. During the second, a separate nozzle applies a func-

–

rotation by up to ±15° or 360° over special planar tiles

tional coating.” This, he explains, is where the company focused its innovation
efforts: “We wanted a fast, fully programmable, wear-free system to transport

The XPlanar system in the Plasmatreat machine consists of six 240 x 240 mm

the workpieces. And when it came to custom-programming tracks and travel

planar tiles and a single planar mover.

there was no real alternative to XPlanar.”
Greater flexibility, lower mechanical complexity
Planar motor system with floating movers

A major advantage with XPlanar is that the plasma jets used to treat surfaces

The XPlanar system consists of planar tiles that can be arranged in any pattern,

no longer need to be moved and, as a result, can now be installed in fixed

combined with contactless movers that float over them and can be positioned

mountings. The jets are complex, both mechanically and electrically, and the

exceptionally fast, flexibly and precisely. The movers operate jerk-free and are

ability to move the workpieces rather than the plasma jets themselves reduces

capable of traveling at speeds of up to 4 m/s; they can also accelerate at 2 g,

wear to the feed lines. For Jochen Stichling, there are additional benefits from

and be positioned with a repeatability of 50 µm – silently, and without wear

the increased flexibility too: “We can attach a variety of material samples to the

or abrasion. The system not only supports movement within the x-y space, it

mover for treatment using just simple adapters. We can easily add processing

provides additional functions to allow movers to be positioned with up to six

stations alongside the plasma jets – markers for good parts, for instance, or

degrees of freedom when necessary:

optical sensing heads to conduct full part inspections – and carry workpieces

PC Control 01 | 2020

Christian Buske (right), CEO of Plasmatreat, and Hans Beckhoff (left), owner and Managing Director of Beckhoff Automation,
were delighted by the successful unveiling of the XPlanar-based plasma treatment unit at the K 2019 trade show in Düsseldorf.

to them flexibly as needed. And XPlanar’s rapid acceleration also lets us move

Another advantage for Plasmatreat was that it took less than two months to

material samples at high speeds; with thin samples, for instance, this helps

integrate the XPlanar system into its machine – not least because Beckhoff

minimize treatment time with the fixed jet.”

was quick to supply the 3D data and the electrical connection information
that enabled the company to rapidly incorporate the XPlanar starter kit into its

According to Stichling, XPlanar’s functional benefits are proving valuable in a

machine design. XPlanar, according to Jochen Stichling, has proved to be both

range of applications: “Conventional setups use a 6-axis robot or linear motors

robust and reliable. And another advantage, he points out, is that the entire

to move a plasma jet around a stationary workpiece. From a cost perspective,

plasma treatment cell has now been fully automated using PC-based control,

XPlanar comes in somewhere between linear-axis and robotic systems. With

making it a system solution from a single source.

flat parts that don’t require much vertical travel on the z-axis, where robotic
systems are usually ideal, XPlanar offers an excellent alternative to gantry-type
systems. XPlanar’s advantages in terms of lack of wear, easy cleaning, and
clean-room compatibility also play out here.”
For Stichling, XPlanar has the potential to optimize plasma surface treatment
in two key areas, going forward: direct integration of in-line testing for full
inspections during the treatment process, and custom-programmable mover
travel routes for end customers.
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More information:
www.plasmatreat.com
www.beckhoff.com/xplanar
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Rapid development and configuration of manufacturing systems
for terrycloth towels with PC-based control

Modular towel production lines
require flexible and compact control
and drive technology
Texpa Maschinenbau GmbH & Co. KG in Saal an der Saale,
Germany, specializes in transfer sewing lines for home textiles
as well as in plaiting machines. To best adapt these machines
to the customer’s requirements, the mid-sized company has
made its systems as modular as possible. Texpa’s new manufacturing system for terrycloth towels signifies the importance
of the openness, flexibility and compact design of PC- and
EtherCAT-based control and drive technology from Beckhoff
for these applications.

Home textiles include products like bedsheets, pillowcases, drapes and towels,

a button. The customer can configure their machine from a modular toolbox

all of which are manufactured on a wide range of modular machines. As Heiko

based on individual requirements regarding the seam size or a suitable label

Hillenbrand, manager of electronics engineering at Texpa, explains: “Our broad

dispenser, for example. In this context, Hillenbrand explains the importance of

process expertise, consistent equipment modularity and in-house production

PC-based control as follows: “The PC- and EtherCAT-based control and drive

depth down to highly complex components like sewing tools enable us to

technology from Beckhoff has given us the ability to accommodate a wide range

deliver machines with extremely short lead times. The time from order receipt

of customer requirements on short notice, because it’s the only technology that

to delivery can be as short as three months.” All machines designed by the

gives us the necessary flexibility. With conventional hardware PLCs and the

company feature maximum flexibility with regard to product sizes and quick

corresponding program modules, this would have been impossible to achieve in

setup changeovers.

a financially feasible manner. With TwinCAT software, on the other hand, all we
need to do is enable the respective module in the control program.”

PC-based control enables flexible system configuration
One prime example, says Hillenbrand, is the new transfer sewing line for terry-

The transfer sewing line, which is roughly 12 meters long and 7 meters wide,

cloth towels with its even more streamlined setup changeover capabilities and

can produce towels ranging in size from 30 x 30 centimeters to sauna towels

the user’s ability to select from various straightening systems with the push of

as large as 2 x 2 meters from large reels of continuous fabric material. The
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The path from raw material to finished towel
is a long one in this large, complex system.

machine uses operator input via a visualization system to adjust itself auto-

occur when switching the pneumatic valves on the two cutting wheels. In this

matically. The maximum output rate for the smallest size is an impressive 1,800

way, we can achieve much more precision, i.e. the necessary thread length, at

towels per hour.

all transport speeds.” Christian Rott, CTO of Texpa, adds: “The entire system
uses 17 XFC EtherCAT I/O terminals, specifically the EL1252 and EL2262. We

At the start of the process, the continuous terrycloth fabric is fed into a straight-

benefit especially from the EtherCAT timestamp functionality, with which the

ening and cutting station. This equipment ensures that the fabric is inserted

signal curves can be coordinated across the system via the distributed clocks

straight, which is particularly important with terrycloth in order to guarantee

function.”

a flawless hem. Next, the material is cut to size and transferred to a conveyor.
This is followed by up to four tagging stations at which up to eight different

A powerful and open control platform

tags, strings or hangers can be sewn on. At the subsequent hemming station,

The main reason Texpa switched to PC-based control in 2005 was their desire to

the towels are hemmed and transferred to the so-called thread hacker. As Heiko

use a single control hardware for all machine tasks after their previous hardware

Hillenbrand explains: “The thread hacker cuts the warp threads. This is where

PLC had been discontinued. By integrating functions such as HMI and machine

we deployed for the first time eXtreme Fast Control (XFC) technology and the

control, for example, in a single device, a separate PLC was no longer needed.

distributed clocks in EtherCAT in order to compensate for the latency times that

The resulting cost advantages were immense, says Heiko Hillenbrand. In addi-
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Christian Rott, CTO, and Heiko Hillenbrand, Manager Electronic Engineering from
Texpa (right and center), explain the special requirements of terrycloth processing to
Mirko Ammersbach from the Beckhoff sales office in Marktheidenfeld.

The modular terminal system from Beckhoff, which integrates all necessary functions
from I/O to safety to motion control, provides everything the user needs for a system
with decentralized control and drive technology.

The hemming station illustrates the high level of process complexity in towel production.

tion, the EtherCAT-based communication structure eliminated the need for cost-

overall system modularity are other areas that benefit from PC-based control.

ly fieldbus masters and simplified data transmission considerably. Starting in

This is where we deploy the EL6224 IO-Link master terminal from Beckhoff,

2007, the company also transferred the motion functions, which were previously

which can be easily parameterized via the EtherCAT master.”

integrated in the drive controllers, to the system’s control software by means
of TwinCAT NC PTP. As Heiko Hillenbrand summarizes: “Using TwinCAT NC

Ultra-compact Industrial PC and OCT drive technology reduce

PTP and centralizing the automation technology has shortened commissioning

space requirements

times significantly. If you add the capabilities of the modern modular program

Due to the high complexity and extensive modularity of the manufacturing

structure, the total optimization factor was between twofold and threefold.”

systems, Texpa always pays special attention to the required switching cabinet
space. Fortunately, PC-based control offers many opportunities to minimize

The limited performance of the hardware PLC was another aspect, says Hil-

this space, as Heiko Hillenbrand explains, using the new ultra-compact C6030

lenbrand: “We increasingly reached the limits of the old system, which led to

Industrial PC as an example: “The C6030 delivers great computing power in

more decentralization. At the end, we had to install five or more controllers in

an extremely compact format. It takes up much less space than the C6640 and

one machine, which required a huge communication effort. With its outstand-

C6650 cabinet IPCs we previously used. Another advantage is the fact that it

ing performance, PC-based control allowed us to make system control more

can fit into existing spaces with great flexibility, for example in extremely flat

centralized and much more efficient.”

cabinets. Despite its small size, it still features sufficient interfaces for applications such as providing end users with operating data in connection with

Heiko Hillenbrand also values the openness of PC-based control. One example

Industrie 4.0 concepts.”

he mentions is the easy integration of IO-Link into EtherCAT networks: “We
often use IO-Link to collect the previously analog sensor signals digitally, which

With up to 53 NC axes in a single manufacturing system, the drive technology

requires much less wiring than before. The numerous valve clusters and the

must be equally compact. With One Cable Technology (OCT), Beckhoff drives

PC Control 01 | 2020

|

worldwide | germany 25

With the ultra-compact C6030 Industrial PC (bottom) and the IP66-compliant
CU8210-M001 cabinet dome (top), Texpa employs state-of-the-art PC-based control
components.

require less wiring, produce fewer faults and take up less space because of

has shut down – access might not be possible if the network configuration

their smaller power supply chains. Texpa deploys them in smaller processing

has changed. With the new cabinet dome and a machine USB stick, on the

stations and for the tag handling, as Heiko Hillenbrand explains: “We use both

other hand, we can always access the system without having to go through

EL7041 stepper motor terminals and EL7221 servomotor terminals, the latter

the customer’s intranet.”

in combination with AM8100 OCT servomotors. This drive technology in terminal block format reduces space requirements further, minimizes power losses

Texpa will also use the new CU81xx series of uninterruptible power supplies

and supports the decentralization of drive technology via easy placement of

(UPS) in the future, as Heiko Hillenbrand confirms: “We prefer the capacitive

switching cabinets.”

CU8110 UPS because it does not require maintenance. What’s especially
interesting in this context is the UPS-OCT one-cable solution, which employs a

Wireless connectivity and protected power supply

24V DV cable for both the power supply and the communication, which makes

Texpa keeps benefiting from the continuous expansion of the Beckhoff prod-

the wiring much easier.”

uct portfolio in other aspects of its transfer sewing lines as well. The latest
example is the CU8210-M001 cabinet dome for industrial Wi-Fi and mobile
communication components such as the CU8210-D00x USB 2.0 sticks. With
the cabinet dome, which complies with the IP66 standard, a USB port for
wireless connections can be fed out of the control cabinet while still being
securely protected. Heiko Hillenbrand explains the user benefits: “We always
want to be able to maintain our systems remotely. Normally, we do this over
the customer’s intranet, but this means that we must depend on their network
administration. When time is of the essence – for example, when a machine

More information:
www.texpa.de
www.beckhoff.com/c6030
www.beckhoff.com/cu8210-M001-01x0
www.beckhoff.com/cu81xx
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PC-based technology controls entertainment applications and kinetic digital signage

Highly precise motion control
and synchronization
Simtec Group specializes in custom-tailored motion simulator systems. Founder and Managing
Director Bernd Kaugmann used his extensive flight simulator expertise to enter the market for automobile component testing systems and entertainment applications. Today, simulator systems from
Simtec can be found in entertainment parks, 4D theaters and museums around the world. With
its development of Screenflite®, Simtec has entered the digital signage field as well. Resembling a
kinetic piece of art, the media information system catches people’s attention in airport terminals,
train stations or shopping malls – precisely automated with PC-based control from Beckhoff.

To control the smaller motors that rotate the screens,
Simtec uses compact drive technology from Beckhoff,
the EL7201 servo terminals with One Cable Technology.

PC Control 01 | 2020

|

worldwide | germany 27

The Screenflite® digital signage system developed by Simtec is an effective
marketing tool. The dynamic movements of the panels capture the attention
of passers-by and convey the advertising message kinetically.

|

28 worldwide | germany

PC Control 01 | 2020

The modular digital signage system consists of three circular rotating levels and weighs 5.3 tons.

The LED screens can be dynamically combined

Each ring holds four LED screens that can be moved in and out by approximately 1.1 meters and

and separated again to form a wide range of

rotated with or against each other as desired.

shapes with two, three, four and six displays.

Over time, the development and manufacture of custom-tailored simulator

based on approximately 100 digital TwinSAFE terminals in IP20 and local

systems for the entertainment industry has become Simtex Systems’ core

TwinSAFE I/O modules in IP65. Also in use are four EL6910 TwinSAFE Logic

business segment with the highest sales, with about 80% going to China.

terminals that communicate with each other as well as with the higher-level

“The Expo 2010 in Shanghai was our entry into the Chinese market,” says

CX5140. “The signal and interface diversity of the Beckhoff I/O modules also

Andreas Stickel, Director Business Development at Simtec Systems GmbH.

allows us to easily integrate the stage lighting control via DMX terminals and

“As a result of our strong international growth, we expanded our production

the compressed air measurement with appropriate measurement modules,”

site in Braunschweig, Germany and set up a subsidiary in China in 2016,”

explains Christian Spoer.

he adds.
TwinCAT integrates customer-specific motion control expertise
New generation of the “Flying Theater”

Simtec has developed the closed-loop control technology for this application

Adding to the classic attractions of its Funride™ family of products which

in-house in C++. The fact that TwinCAT 3 supports the C++ programming

deliver a perfect simulation experience by combining visual and mechanical

language was an additional plus. As a result, Simtec’s entire motion control

effects, Simtec has developed the next generation of indoor attractions with
its Hexaflite® Flying Theater. The moving platform featuring six degrees of

programming can be easily integrated into the TwinCAT 3 automation software
and run in real time. The user interface of the Hexaflite® system is another pro-

freedom is surrounded by a spherical projection screen with a diameter of up

prietary Simtec solution developed in C++. “One of the great advantages of the

to 23 meters. After the spectators have taken their seats on the platform, it tilts

Beckhoff technology is the ability of our visualization system to communicate

into a vertical position so that the audience sits directly in front of the giant

easily with TwinCAT over ADS,” emphasizes Andreas Stickel.

screen. “Each spectator’s centered position in front of the screen ensures that
they enjoy the same experience from every seat,” says Andreas Stickel. Linear

Digital signage interpreted kinetically

acceleration ranging from ±0.7 g and ±1 g and rotations of ±15 to 20 degrees

With its Screenflite® system, Simtec is now entering a new market. The modular

around all axes and the perfect synchronization with the projected images and

media information system, which weighs 5.3 tons, consists of three circular ro-

special effects generate a spectacular, highly dynamic flight-like experience

tating levels. Each ring holds four LED screens, each with a surface of 2 square

that fully immerses the audience in the screen action.

meters, that can be moved approx. 1.1 meters in and out with scissor arms and
rotated with or against each other. “Based on highly dynamic choreography,

The moving platform is controlled by a Beckhoff CX5140 Embedded PC with

the LED screens move toward each other and separate again to form various

a multi-touch Control Panel and TwinCAT 3 automation software. EtherCAT

combinations or shapes consisting of two, three, four or six screens in rapid

is leveraged as a powerful communication system. “The nearly unlimited

order,” is how Andres Stickel describes the kinetic system. “In addition, the flat

network expandability of EtherCAT and the high data transmission rate make

screens on the upper and lower rings can tilt vertically. The mechanical design

it the ideal fieldbus system for such a large-scale project. EtherCAT branching

ensures that the screens don’t collide with each other.”

makes any network topology possible. Simtec also takes advantage of the
redundancy supported by EtherCAT,” explains Christian Spoer, Team Leader

On each of the 12 screens, media content can be played in sync with the

Software Engineering. The complex safety solution for the motion system is

screens’ motion. Since the motion sequences are determined through program-
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The Hexaflite® Flying Theater consists of a platform that is movable with six degrees
of freedom and surrounded by a circular screen, resulting in a viewing angle that’s
180 degrees horizontally and 110 degrees vertically.

ming, sequences in line with the system’s 20 degrees of freedom are possible.

(OCT) connection because their compact design works perfectly in the limited

“We have created nine different motion cycles for the Screenflite®,” adds

space available.

Andreas Stickel, “but the kinetics are freely programmable and can be adapted
by the operator’s content designer.”

Conclusion
Simtec has used control technology from Beckhoff in many of its projects. “We

Kinetics require exceptionally precise drive control

use the complete spectrum of Beckhoff control components in our media infor-

and perfect synchronization

mation system, from the Control Panel and Industrial PCs to I/O terminals and

“From a control perspective, the digital signage system is our most complex

TwinCAT software. The option to employ both centralized and decentralized

product,” says Christian Spoer. The challenge lies in the precision of the dif-

PC-based control technologies works great for our needs and is an important

ferent motion control speeds and the perfect synchronization. The three rings

prerequisite for our applications. We also benefit from the broad range of

that move the LED screens via their scissor arms are not linked mechanically

terminals that Beckhoff offers. For example, by simply inserting a pressure

but communicate via Wi-Fi using TCP/IP (via ADS). Only the power and the

measurement terminal into the I/O segment you can recognize a pressure drop

emergency OFF signals are transmitted via slip rings.

in the system and take appropriate corrective action. And in addition to the
high communication speed of EtherCAT, which is a prerequisite for the perfect

Each ring uses an ultra-compact C6015 Industrial PC with an Intel Atom® quadcore processor that functions as an EtherCAT master to control the movements

synchronization of the screens, we also benefit from its diagnostic functions.

of the four LED screens. Because of their high performance, one of these IPCs is

as well as the ability to run it on top of Visual Studio, which allows us to easily

able to handle the synchronization of all three rings over Wi-Fi. “The ultra-com-

integrate Git for the version management,” says Andreas Stickel, summarizing

pact design of the C6015, which measures only 82 x 82 x 40 millimeters, is

the many advantages of PC-based control.

Other benefits include the direct integration of C++ modules into TwinCAT 3

ideal for the small amount of space we have in the rotating shapes,” explains
Christian Spoer.
The motion control runs in a C++ module with a linked PLC project. “We programmed the axis control algorithms and the synchronization of the motion
sequences in a C++ module that integrates seamlessly into TwinCAT 3. The
TwinCAT NC library provides the closed-loop controller and profile generator,”
adds Christian Spoer.
To control all 27 PTP axes on the digital signage system’s three levels, one- and
two-channel EtherCAT servo drives from the AX5000 series with integrated
safety functionality are used. And to control the smaller motors for rotating
the monitors, Simtec uses EL7201 servo terminals with One Cable Technology

More information:
www.simtec.de/en
www.beckhoff.com/stage
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High-performance special-purpose machine for the construction
sector builds on PC-based control and drive technology

Fast, precise production of
large-scale construction
components with 3D printing
3D printing allows even complex structures to be created
in concrete, with few geometric limitations.

Digitalization may have moved front and center in numerous industries and aspects of daily life, but the construction sector
largely remains a domain of traditional manual skills. With the advances of innovative 3D printing technology, though, construction is now taking a major step forward toward a digital future. Engineering company LCA Automation AG (LCA) prints largescale construction components with quick-drying cement supplied by building materials maker Sika, and is relying on universal,
open automation technology from Beckhoff to put its ideas into practice.

Sika AG, headquartered in Baar, Switzerland, is globally active in specialty

Construction components for printing are designed on a computer. Once a

chemicals and a leading pioneer in the field of 3D printing with concrete. The

component’s design data has been sent to the printer, building contractors

company has mastered all of the processes involved in using concrete to print

can watch as the component is created. The system has clear benefits: The

on an industrial scale. LCA, based in Küssnacht am Rigi, Switzerland, develops

digital data is quick and reliable to transfer. The printer can repeat components

production systems and equipment, mostly for large, global companies in the

precisely, which means it can be used to print entire series as well as individ-

automotive sector. Together with concrete and cement maker Sika, the engi-

ualized components. No formwork is needed to pour the concrete, and there is

neering company has set about transforming the construction industry with

no fluctuation in component quality caused by variance in manual skills. And

a new product: a 3D printer that can make complex, large-scale construction

not only can the printer produce complex forms and structures, it can even add

components in quick-drying cement – precisely and with almost no limits on

color to the construction material as well.

geometry. This 3D printing technology won Sika a special “World of Concrete
Europe” prize at the Intermat Innovation Awards in Paris in 2018.

“We’re at the nexus of IoT, AI and digital transformation. Our machines are
connected; we monitor them and assess the data collected. This data-centric

“The 3D printer was developed based on trials conducted by Sika under near

approach is becoming increasingly important because it enables us to analyze

real-life production conditions,” says Christoph A. P. Rennhard, LCA’s owner

outages and optimize processes,” says Rennhard.

and CEO. “The system is large and rigid, which makes it precise, and it’s fast
as well. With the quick-drying cement, it can use these advantages to the full.”

Flexible procedures in harsh conditions

The printer works at a rate of 1 m/s. An extruder head specially designed and

with open control technology

patented by Sika introduces a careful balance of additives to the cement to

LCA provisions procedures for printing construction components on the control

make sure it hardens quickly and binds well to existing layers.

system in the form of recipes. Operators set key parameters when selecting a
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recipe but cannot alter a procedure to the point that the final result is at risk.

TwinCAT 3 paves the way to developing systems of our own – such as a camera

“The open interfaces available with PC-based control were a key factor in our

system, for example, that we can integrate ourselves.”

decision to use an automation solution from Beckhoff. These allow us to easily
integrate peripheral processes that are crucial to achieving an optimum overall

LCA has deployed Beckhoff automation components from end to end through-

result. We were also persuaded by the comprehensive consistency of the entire

out its project so as to maximize the benefits of working with a universal

Beckhoff portfolio,” Rennhard explains.

system, and is using motion technology from Beckhoff as well as the Industrial
PC and EtherCAT Terminals. The universal and consistent portfolio aside, an-

The technology deployed had to be fairly robust to work in harsh conditions

other reason for this decision were the AM8000 servomotors with One Cable

too: Key requirements included being dust and water tight (IP 67 rated), robust,

Technology (OCT), which require a minimum of effort to wire up and install.

and capable of operating in temperatures ranging from 5 °C to 40 °C. All sys-

“We also like the extensive capabilities offered by the AX5000 servo drive’s

Christoph A. P. Rennhard, owner and
CEO of LCA: “The open interfaces
available with PC-based control were
a key factor in our decision to use an
automation solution from Beckhoff.”

The servomotors with One Cable Tech
nology require less cabling and space,
and also reduce the risk of wiring errors.

tem parts, according to LCA, need to be corrosion-proof and comply with the

safety functions, and we’re looking forward to the arrival of the new version of

technical safety requirements in the intended countries of use. A C6930 control

the AX8000 high-performance multi-axis servo system, which will incorporate

cabinet IPC, designed to operate at up to 55 °C, was chosen as the controller

them as well,” Rennhard notes. When it came to user input, LCA opted for the

hardware. It features a compact enclosure with a 3½-inch motherboard that
accepts Intel® Celeron® or Core™ i3/i5/i7 CPUs. The C6930 IPC also has a SATA

CP39xx multi-touch Control Panel because of its innovative design and excellent balance of cost and performance.

RAID controller to mirror hard drives for enhanced data protection.
Local support
EtherCAT for high-speed data communication

Beckhoff Switzerland has a comprehensive support network with six regional

As is common with digitalization projects, 3D printing involves moving large

offices across its territory. Guidance and rapid technical assistance are impor

amounts of data quickly. Here, the fact that Beckhoff offers an end-to-end

tant, not just during project implementation but subsequently, too, as Christoph

automation solution based on high-performance EtherCAT was another signi

A. P. Rennhard points out: “Beckhoff in Zürich supported us throughout the

ficant factor in its favor. Fast real-time Ethernet is available in every I/O mod-

implementation phase. They listened to our suggestions, assessed and adapted

ule, through the EtherCAT terminals, and the high-speed AX5000 Servo Drive

our input, and then implemented the product accordingly. Our specialists rely

enables fast and precise motion control.

on ready access to flexible and responsive support. The expert knowledge of
support staff plays an essential role here because questions frequently crop up

“The high performance of EtherCAT is really important when it comes to pro-

at the setup and commissioning stage, and the answers are crucial to our ability

cess execution,” says LCA’s CEO, Christoph A. P. Rennhard. “For us as specialty

to continue working. One of the main reasons for using Beckhoff components is

machine builders, it’s also really valuable knowing that such a broad and

the outstanding service we get from the team here in Switzerland – with their

diverse range of EtherCAT-enabled equipment is available. It gives us immense

personal touch, technical expertise and passion for innovation.”

freedom of choice when it comes to selecting third-party components.”
TwinCAT 3 opens up new possibilities
LCA, one of Beckhoff Switzerland’s earliest customers, is a long-standing
TwinCAT 2 user. With TwinCAT 3, though, the company now has the option of
encapsulating its own machine functionality in software and integrating it onto
a scalable hardware platform. This integrative model, as it is known, was the
main reason why LCA switched to this version, says Rennhard. “The move to

More information:
www.lca.ch
www.sika.com
www.beckhoff.ch
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PC-based control optimizes test data

Turning up digitalization
with new spindle test bench
Motor spindles must meet particularly high quality requirements. Therefore, every single spindle from Fischer AG in Herzogenbuchsee, Switzerland, passes through a sophisticated test program before it is delivered. To increase testing capacity as well as
the quantity and quality of the test data, a new test bench was developed with the help of PC-based control technology from
Beckhoff. Fischer AG is thus taking an essential step towards digitalization.
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An important reason for the development of a new test bench was the quality
of data acquisition. In the future, it should be possible to collect not only more,
but also more reliable test data. In particular the comparability of the data was
difficult to achieve with the old test bench on account of a central cooling system that was distributed across several test stations. With the new test bench,
not only has the quality control and reliability of the data improved, but the
possible throughput has virtually doubled as well. “In the ‘new spindle test’
project, we decided to build the fast control technology and the complete control intelligence with automation components from Beckhoff,” explains Adrian
Flükiger, Head of Test Bench Construction. He adds that speed and performance
were important criteria for this decision, as was the openness of the PC-based
approach that Beckhoff pursues with its control technology.
100% testing with redundant construction of test groups
“We carry out a 100% end-of-line test for quality checking. Each spindle that
we manufacture passes through a test cycle lasting several hours,” explains
Stefan Schneider. The new test bench has two redundant groups, each with six
independent test stations. Both groups are equipped with a Beckhoff C6250
control cabinet Industrial PC (IPC). In addition, each test station has a C6920
control cabinet IPC and a CP3919 multi-touch Control Panel on a mounting arm
and connected by CP-Link 4 for the operator interface. The design with redundant test station groups was selected in order to ensure the highest possible
security of the entire system against failure.
The desired test parameters are stored in a database. Once a spindle has been
installed in the test bench, the matching parameter set is loaded by means of
a barcode scan. Subsequently, the spindle passes through the cycles defined in
the parameter set, consisting of running-up, production and acceptance cycle.
257 sensors in each test station supply high-resolution data that are exported,
compressed and analyzed. These are then available worldwide in a database.
“With the new test bench and the high data quality that we can achieve with
it, it is now possible to overlay the results from spindles of the same type
and in this way to better detect irregularities,” explains Adrian Flükiger. “That
increases the quality and reduces the return of faulty spindles, because they
aren’t delivered in the first place.”
The complex end-of-line spindle test bench features

The quality and reliability of the acquired data is very important, as data

a PC-based automation solution from Beckhoff.

analysis and digitalization are of increasing significance for the company. Two
employees are already overseeing these topics full-time. “Since we have been
able to log with high resolution and the measured data are comparable, we
can recognize patterns and define new quality criteria as a result,” says Stefan

Fischer AG is a family-run company in the third generation and celebrated

Schneider. “One example of this is the analysis of the bearing temperatures.

the 80th anniversary of its founding in 2019. In the early years, the company

Previously we only monitored the limit values. Fluctuations below the limit

developed simple, belt-driven grinding spindles, in particular for the company’s

values couldn’t be detected at all. Using the new test bench, we can now detect

own parts manufacturing. The portfolio now encompasses all areas of ma-

such anomalies.”

chining, such as grinding, milling and high-performance cutting for structural
components used in the aerospace industry. The latest additions to the port-

Predictive maintenance and connectivity

folio are compressors with aerodynamic bearings for fuel cell air supply in the

The test bench has been running for one year now with all 12 test stations and

automotive segment as well as milling heads in combination with the Fischer

without issues – and that is the way it should stay. For that reason, not only

spindle, which are produced in Taiwan. “Our spindles with patented shaft

are test data for the spindles collected, but also components of the system

cooling are unique in this form on the market – this is a high-end product that

that are subject to maintenance are monitored, such as filters. Adrian Flükiger

is used for the machining of ultra-precise shapes,” explains Stefan Schneider,

says: “With our old test benches, we scheduled maintenance intervals at

Head of Technology at Fischer AG. These products serve a niche market that is

Christmas or during the summer holidays. We want to get away from that. The

characterized by low-volume production.

availability of the new system should always be guaranteed. For that reason,
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1

2

Inside the control cabinet, which is more a like a control

3

2

Three of the six C6920 control cabinet IPCs,

room, the controllers for the 12 test stations are arranged

each for operating one of the test stations

into two independent test groups with six test stations each.

in the group

3

A C6250 ATX-based control cabinet IPC runs
one of the two redundant test groups.

the components that are subject to maintenance are monitored and replaced

multi-instance option of TwinCAT. After all, there are 12 test stations, but with

where necessary.” In the case of the IPC, for example, the utilization is moni-

the multi-instances, the code only has to be written for one. That saves a lot of

tored and logged. If the utilization of a computer is permanently around 90%,

time and programming work,” explains Adrian Flükiger.

the cause is sought and eliminated. If necessary, an IPC can be replaced by a
higher-performance device from the wide Beckhoff portfolio without having to

According to Adrian Flükiger, one feature that has proven very useful in the

expend a great deal of time, as the installations are mirrored and can be loaded

commissioning of the new test bench is the TwinCAT 3 Scope software oscil-

simply onto a new IPC.

loscope, which is fully integrated into the TwinCAT control architecture and
enables the simple graphic representation of signal curves via the charting

The connectivity capability of the test bench is also a novelty, because with

tool: “With the TwinCAT 3 Scope, we can view the signal from each terminal

the old test bench all settings had to be made on site. The new test bench,

virtually in real-time. We only realized the great benefit of this feature during

in contrast, allows optimization via remote access, and cameras supply the

the development phase. It’s a great help if you can compare the signals during

images necessary to ensure reliable operation. This option is frequently used

commissioning or troubleshooting.”

by Fischer AG, especially as the test bench is operated in several shifts as well
as over the weekend.

Open control technology supports a wide range of bus systems
EtherCAT serves as the main bus system in the new test bench. However,

TwinCAT 3 features facilitate test bench development

other fieldbuses are present too due to some indispensable components. “It’s

Due to performance problems, the graphic programming system originally used

a great help to us that we can mix several fieldbus types, because we operate

was abandoned in favor of the object-oriented programming language C#.

motors in the test bench that are connected via PROFIBUS. On account of

The .NET interface of TwinCAT 3 is used for programming with C#. “A further

some valves, a CAN bus is also necessary. Through the open Beckhoff control

feature that proved to be very helpful in the software development was the

technology, however, it’s no problem to mix several bus systems,” says Adrian
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Stefan Schneider, Head of Technology at Fischer AG (left) and Adrian Flükiger, Head
of Test Bench Construction at Fischer AG (right) with Andreas Iseli, manager of the
Beckhoff Lyssach office (center)

Support from Beckhoff Switzerland assists development
The fact that competent support was available in the immediate vicinity from
the Beckhoff office in Lyssach proved to be very helpful during the implementation of the demanding and complex project. “Beckhoff supported us in the
preliminary testing and also with workshops when several issues had accumulated,” says Stefan Schneider. “For that reason, especially at the start, employees
from Fischer AG were frequently in the office in Lyssach or the other way around.
Some things can best be clarified in face-to-face meetings. Even today we still
need support now and again. For the project team from Fischer AG, the software
development is a central pillar for sustainable business success. For that reason,
the team has rigorously focused on quality and efficiency and brought a specialist for TwinCAT and .NET development on-board in
the Beckhoff Solution Partner mbc engineering GmbH.
Through the close cooperation, synergies can be used
consistently and implemented for added value.”
Positive outlook for spindle manufacturing
Flükiger. He says that the EtherCAT Box modules

“The wide range of automation technologies available

from Beckhoff’s EP series have also proven to be very

from Beckhoff covers all requirements from our point of

helpful: “Much more cabling would have been nec-

view,” says Stefan Schneider. “Our test bench construc-

essary without these IP 67 I/O modules, because the

tion department is therefore in the process of retrofit-

fieldbus and signal wiring is considerably simplified

ting all old test benches with Beckhoff components.” A

by the decentralized installation and pre-assembled

further test bench is also already being planned in line

cables of the EtherCAT Box modules. Wiring errors

with the new concept, as Adrian Flükiger explains: “The

and commissioning times can thus be minimized. The

present test bench was designed for motor spindles that

EtherCAT Box modules support all important fieldbus

are used in milling applications. A further test bench will

systems. This substantially frees electrical design from

be implemented for grinding spindles using a similar

the particular bus system in use.”

design. The test bench mechanics must be completely
changed for that, but the concept for the controller and

“We use the Sync Units inside TwinCAT for the termi-

software modules can be reused for the most part.”

nals,” Adrian Flükiger continues. “This allows applica-

Stefan Schneider, Head of Technology at Fischer AG:

tions to be structured, which ensures a better overview

“Since we have been able to log data with high

and simplifies fault-finding.” Sync Units define inde-

resolution and the measured data are comparable,

pendent units of I/O devices. If a fieldbus device fails

we can recognize patterns and define new quality

within a Sync Unit, then devices in its own Sync Unit

criteria as a result.”

are marked as faulty. The devices in other Sync Units
are not affected by this.

More information:
www.fischerspindle.com
www.beckhoff.ch
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L’Oréal uses intelligent product transport to improve the flexibility in cosmetics filling operations

XTS combines the functionality of five machines
in a single production line
In its Caudry plant in the French Département Nord, the L’Oréal Group produces high-quality skin care products, mascaras and
make-up foundations for its Division Luxe. Three of the production lines are already based on the eXtended Transport System (XTS)
from Beckhoff. This includes the new Agile F24 filling and capping line, which enables fast format changes with a simultaneously
increased output, in line with the corporate strategy to increase the agility of its production operations. In addition, the new system
combines the functionality of five previously separate machines on a reduced footprint.

A highly compact XTS with a circumferential track length of 22 m and
40 movers reduces the previous system footprint by approximately 30%
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and saves valuable production space.

In Caudry, France, the L’Oréal Group produces high-quality skin care products,
mascaras and make-up foundations for its Division Luxe.

Therefore, L’Oréal decided on a fundamental realignment by implementing
an innovative line that would accommodate the production of all formats
combined with speedy changeover capabilities and be available at optimized
manufacturing costs. The new line, called Agile F24, was planned by a L’Oréal
team of nine under the leadership of Franck Lefort, project manager at the
L’Oréal is a leading cosmetics manufacturer that produces and distributes

Division Luxe. The system specifications were developed in cooperation with

many globally renowned perfume and make-up brands as well as body, face,

machine builder Secad. Following an evaluation, the parties decided to replace

hand and hair care products. Faced with trends such as increasing individual-

the existing machines with a single line based on the intelligent transport

ization and smaller production quantities that present challenges especially

system XTS.

in the growing luxury segment, the L’Oréal managing board set the strategic
goal to make the company’s production operations more agile.

According to Franck Lefort, the biggest challenge of the new implementation
was to make the overall production process independent of rigid machine

Realignment of the production operations with XTS

cycles: “While we previously solved this problem with conveyors and product

Previously, the production of make-up foundations in Caudry consisted of mul-

buffers between the machines, one of the key advantages of the XTS lies in

tiple machines from different vendors that were connected in a conventional

the individual control of the movers. This capability enables machine cycles to

material flow through conveyor systems and product buffers. However, due

be decoupled from the duration of individual processing steps, for example,

to its lack of flexibility, the line was no longer able to support the growing

by installing the more time-intensive processing stations simply multiples

bandwidth of product variants and the economic production of increasingly

times along the transport route. This optimizes material flow and improves

smaller lot sizes.

productivity.”
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At a glance
Solutions for the cosmetics industry
–

filling and packaging line for high-quality
cosmetics products

Customer benefits
Franck Lefort, project manager

–

demonstrates the ease of access

Seven different format types can be produced
on the same line.

for L’Oréal’s Division Luxe,

–

The XTS system contributes to reduce the number

to the central control system

of pucks significantly, from 300 to 40 for one format.

via one of the convenient

Because of the seven types of format, the economy
of scales is major.

multi-touch Control Panels from
Beckhoff.

–

Software-based format changeover enables the
production of lot sizes ranging from several hundred
to several million pieces and in this way increases

The Agile F24 line employs a

investment security.

total of 39 AM8000 series
servomotors from Beckhoff,

–

A 30% footprint reduction results in a more efficient
utilization of the production floor area.

here in a handling station that
closes the bottles.

Applied PC Control
–

XTS with a track length 22 m and 40 movers for highly
flexible product transport

–

TwinCAT 3 as a universal software platform

–

A powerful C6670 many-core control cabinet industrial
server is used for centralized system control.

–

One-cable automation saves space and costs:
One Cable Technology for servomotors, EtherCAT P for
box modules, and CP-Link 4 for panel connection

XTS at the core of a new solution
The new system layout is based on an XTS with a circumferential track length
of 22 meters and with 40 movers as its core element. The various stations for
filling the make-up foundations are arranged along the intelligent transport
system. The filling process includes six work steps: infeed of the bottles, filling,
adding dispenser pumps, caps and labels, and outfeed of the finished products.
For infeed a handling robot is used, which takes two or three empty bottles from
a tray and places them into transport containers fastened on the movers. In the
following stations, robots or handling systems fill the bottles, insert dispenser
pumps or droppers (depending on the product), screw them on, and place a
cap on top. Next, a laser code with the color, lot number and expiration date is
printed on the bottle and a label is applied. At the end of the XTS circuit, the
filled bottles are placed onto trays and forwarded to a cartoner.
Leading edge through reduced system footprint and increased flexibility
A key advantage of the XTS is the individual control of its movers, with each
bottle being transported through the processing stations by a single mover.
Depending on the required processing time, the mover is able to stop and to
accelerate with the bottle after completion in the direction of the next process
step. This eliminates the necessity to execute differently timed processing steps
on separate machines and to provide complex interfaces and product accumulators between them. Instead, the XTS integrates the previous five machines
into a single system. Through this integration and the compact design of the
XTS, the system footprint could be reduced by 30%. In combination with the
increased output of the system, the productivity per unit area could be increased
significantly. In this way, L’Oréal will be able to meet the increasing demand for

Before the filling process, a handling robot takes the empty containers
and places them in pucks (transport containers), which correspond to the
individual product format and are fastened on the XTS movers.
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The new flexible Agile F24 line combines the functionality of five previously separate
machines, optimizes the material flow and increases the output.

luxury cosmetics in the future without having to expand its production floor

HMI based on TwinCAT. Additional Beckhoff components are used, for example,

area. The resulting investment security is also protected by another key benefit

with the space-saving HD EtherCAT Terminals installed in the control cabinet or

of the XTS, which is increased flexibility.

the EtherCAT P I/O modules with IP67 protection. The EtherCAT P components,
which can be positioned close to the various sensors and actuators, transmit com-

Through the software-based control with TwinCAT, the XTS can switch between

munication and power via just one cable, which simplifies wiring considerably.

different product variants by means of the corresponding parameter sets. This
capability makes it possible to process different formats on a single line instead

Beckhoff also supplies 39 servomotors from the AM8000 series for the system

of having to use several machines. Another benefit is provided with regard to the

installation, which together with the EL7211 EtherCAT servomotor terminals or

production of minimum lot sizes: “In terms of flexibility, the XTS is the core of a

the AX5000 Servo Drives serve as drive axes in various handling devices. Here,

new solution that allows us to switch to another color within seconds. This means

too, One Cable Technology (OCT) reduces cabling requirements significantly by

we can both reduce lot sizes and meet changing customer requirements,” explains

transmitting power and feedback signals over a single standard motor cable.

Jean Yves Vey, plant manager at the Caudry site. The time needed for format
changeovers was cut in half and the system availability was increased. The same

Cooperation with potential for the future

line can now produce lot sizes ranging from a few hundred to millions of pieces

With the help of XTS and PC-based control, the client was able to develop a

as well as seven different format types with only 40 instead of 300 transport con-

production line for the flexible, future-proof manufacture of cosmetics that

tainers. Jean-Yves Vey also mentions other advantages of the TwinCAT-controlled

meet high quality requirements and new consumer expectations. Operators can

XTS in connection with quality assurance: “The centralized control principle of

control the entire process including all quality checks and sampling on their own

the XTS system makes operation, and quality management tasks in particular,

and execute format changeovers quickly and easily. After this initial success, the

much easier. These include sample removal, running the line empty if necessary

L’Oréal Group decided to continue its cooperation with Beckhoff in a long-term

and checkweighing. All these tasks are fully automated including RFID support.”

partnership to implement more of the modular and agile production lines.

PC-based control as a universal automation solution
In addition to the XTS, further automation tasks are implemented in TwinCAT,
resulting in a uniform and centralized control platform for the entire system. Such
additional tasks are sequence control using PLC software and integrated axis
control, cloud connectivity and other machine functions, such as e.g. robotics and

More information:
www.loreal.com
www.secad02.fr
www.beckhoff.fr
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Agnitron: Dual-use system for the research and production of new semiconductor materials

Flexible MOCVD system uses PC-based control
to create a modular machine design
With the dual-use Agilis machine, Agnitron developed a system for the production of the semiconductor material gallium
oxide through Metal Organic Chemical Vapor Deposition (MOCVD). In addition, the system provides the ability to switch
to other materials if required. With PC-based control technology from Beckhoff, Agnitron not only ensures the necessary
high reliability, but also the flexible scalability for diverse user requirements in research and development or small-tomedium-size production facilities.
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Improving the design and production of high-voltage switches in consumer

was formed to supply new solutions to market segments with unmet needs.

electronics, among other things, the semiconductor compound gallium oxide

Since then, the company has completed its own research into beta gallium

(Ga2O3) promises extensive and exciting benefits. However, the capabilities

oxide applications and developed the Imperium MOVCD™ software as well

and use cases of this ultra-wide band gap compound must first be proven by

as Agnitemp™ in situ metrology for their own systems. The company released

researchers, such as Dr. Sriram Krishnamoorthy, assistant professor of electrical

the dual-use Agilis machine that can switch from growing beta gallium oxide

and computer engineering at the University of Utah.

to III-nitride materials with minor adjustments over a few days – something
no other MOCVD machine currently offers. The design of the multi-purpose

One limitation for this kind of research is the quality of available Metal Organic

platform was facilitated by the modularity and flexibility of PC-based control

Chemical Vapor Deposition (MOCVD) machines, which might not meet custom-

technology.

ization, price or reliability requirements to handle gallium oxide properly. While
exploring new systems, Krishnamoorthy discovered the Agilis platform from the

Cost control and reliability are key

compound semiconductor research and development company Agnitron.

New MOCVD systems can easily surpass $1 million. Even considering the
dual-use capability of Agilis, it requires a significant capital investment for

Andrei Osinsky, president and CEO of Agnitron, founded the Chanhassen,

Agnitron customers, who typically do not possess the kinds of budgets that giant

Minnesota-based company in 2008, and while many MOCVD machine builders

semiconductor manufacturers do. However, requirements continue to increase

had begun to focus primarily on large industry trends, such as LEDs, Agnitron

for customers in both research and, especially, production to meet high quality
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The Imperium-MOCVD™ software from Agnitron was built with TwinCAT 3 automation software and relies on the ability to program the machine logic in C# using Microsoft Visual Studio®.

standards and adhere to growth recipes. Ivan Yunchyk, director of controls and

Many refurbishment and retrofit projects also receive benefits by incorporating

automation for Agnitron explains: “We are in a cost-competitive market. It

the more affordable CX2040. However, when existing PLCs are in acceptable

benefits us to provide versatile solutions at the lowest prices possible, but every

working condition, the company will simply replace the legacy PCs with a

component must be highly reliable and repeatable at the same time.”

Beckhoff C5102 rack-mounted Industrial PC (IPC). In either case, the backward-compatibility of Beckhoff hardware and software ensures semiconductor

Dr. Dmitri Volovik, senior principal engineer for Agnitron, adds: “The biggest

growth recipes are reliably maintained.

compliment in this industry is for the customer to say a machine works exactly
as it worked before. It takes these customers years of development work and

Using TwinCAT 3 automation software on the Embedded PCs allows Agnitron

millions of dollars to define processes, so they want new systems that can be

engineers to write the machine control logic in C# using Visual Studio. As

programmed to maintain the semiconductor recipe exactly with no unplanned

a Windows-based device, the Embedded PC also allows them to install the

downtime.” In fact, when Agnitron encountered reliability issues with a previ-

Imperium control software and save data locally. By using a PC-based control

ous vendor’s automation and control systems, the company was on the verge

system rather than a separate PC and PLC, the Agilis machine saves roughly

of losing customers until it began to explore new solutions from Beckhoff

$10,000 on control hardware.

Automation, headquartered in nearby Savage, Minnesota.
Real-time networking capabilities while reducing space
Modular system is customizable for different users

The real-time networking capability of EtherCAT provides further benefits for

With modularity in mind, the Agilis system offers two distinct control solutions:
The Beckhoff CX2042 Embedded PC with a quad-core, Intel® Xeon® processor

the Agilis. High-density EL3318 EtherCAT Terminals connect Agilis to eight

and the CX2040 Embedded PC with a quad-core, Intel® Core™ i7 processor.

gallium oxide and other complex semiconductor materials. These, along with

“We offer the CX2040 standard configuration to meet the needs of research

other 16-channel I/O terminals, maintain a compact footprint. “Space becomes

and development customers,” Dmitri Volovik says. “However, our growing

incredibly tight inside control cabinets, especially on smaller R&D systems,”

clientele in the production market required higher RAM and processing speed.

Dmitri Volovik says. “The compactness of both EtherCAT I/O and the Beckhoff

Our Imperium software and SQL database must run on the same hardware,

Embedded PCs makes a big difference.”

so to support more complex operations with greater data collection and the
metrology requirements of Agnitemp, the CX2042 with its Xeon® processor

While EtherCAT has become the leading semiconductor industry network and

and 1 terabyte solid state SSD drive was the optimal controller for round-the-

is a SEMI standard today, DeviceNet was the industry’s widely accepted stan-

clock production environments.”

dard previously. In existing installations, the EL6752 DeviceNet Master/Slave

different thermocouples per terminal, which is crucial when working with beta
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Terminal creates a bridge between the EtherCAT network and DeviceNet field
devices. EtherCAT also simplifies the engineering as Dmitri Volovik explains:
“I can now integrate a DeviceNet network in a few hours using EtherCAT
industrial Ethernet and the TwinCAT development environment. With solutions
from a previous vendor, this regularly took an entire week.”
Researcher Sriram Krishnamoorthy believes the possibilities of the dual-use
Agilis are game-changing for research organizations and the semiconductor
industry: “No single platform available currently offers this. In fact, I have
pending proposals to explore III-nitride and gallium oxide integration for very
high-voltage vertical device applications, and this platform will provide an
affordable option for my research and projects at many other institutions.”

Above left: The standard Agilis configuration uses the CX2040 Embedded PC
from Beckhoff, which features an Intel® Core™ i7 processor with four cores.
Left: For more data-intensive production applications, Agnitron implements
the CX2042 Embedded PC with a quad-core, 2.2 GHz Intel® Xeon® processor and
a 1 terabyte solid state SSD drive.

The Agilis machine line from Agnitron
provides the optimal MOCVD platform for
research and development, as well as for
small-volume semiconductor production.

More information:
www.agnitron.com
www.beckhoffautomation.com
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Highest level of flexibility in sterile sampling bag production with PC-based control

Redesign of custom production
machines and robotics integration
boosts productivity by 25%

PC Control 01 | 2020
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Canadian manufacturer Labplas specializes in the customer-specific production of sterile sampling bags
and accessories in the most diverse dimensions and develops its own production machinery. In a redesign
with PC-based control, Labplas has been able to increase productivity and also to integrate pick-and-place
robots, which replace the manual insertion of accessories into the bags.
Labplas has grown exponentially since its founding in 1987. Based in

number of products while maintaining our agility,” says Benoit Brouillette,

Sainte-Julie, Quebec, the company serves customers in the food, agriculture,

general manager for Labplas.

environmental, veterinary and pharmaceuticals industries, Labplas offers sterile
sampling bags, testing wand kits and environmentally friendly biodegradable

Modular control technology boosts production

bags. Attention to demanding quality standards are crucial for manufacturers

During a recent redesign of several MM series production lines, Labplas

in the aseptic sampling industry. After all, sampling bags must carry sampling

implemented additional robotics and GigE cameras to improve throughput,

sponges, food items, pharmaceuticals or organic matter for testing in labs and

repeatability and quality assurance. However, the key for Labplas in any machine

protect against contamination.

upgrade is carefully considering the control platform down to the component
level so that they remain versatile enough to produce custom products.

The ability to meet individual customer needs is a unique selling point for
Labplas. Therefore, the company designs, builds and implements leading-edge

Labplas wanted to upgrade its assembly technology to form sampling bags

manufacturing technologies. With its tailor-made machine line, Labplas creates

and insert the sampling accessories, such as sponges, cloths, spoons or scis-

custom products ranging from 3- to 33-inch-wide bags in various material types

sors, with a robot arm instead of in a manual process as before. To achieve

with few changeovers. “We believe we have one of the best technological

the design upgrade of the lines, Labplas considered different form-fill-seal

platforms in the world for these products, but we continuously improve our

partnerships and designed a new way of integrating this equipment with a

systems through automation to achieve even higher throughput for a larger

six-axis delta robot.

Through the use of pick-and-place robots and, among other things, TwinCAT Kinematic Transformation
software, the assembly of sampling sets could be automated and made six times faster.
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All components needed to work together in real-time without cross-vendor

Labplas also chose to include the TwinSAFE drive card with built-in Safe Torque

communication issues, while collecting data for reporting and process improve-

Off (STO) and Safe Stop 1 (SS1).

ment. The redesign was expected to increase throughput and make it easier
for operators and maintenance personnel to move from one line to another.

“With TwinCAT Kinematic Transformation, high-precision movement is possible

Since traditional PLCs from a previous vendor could not support the robotic and

even at high speeds and accelerations due to integrated dynamic pre-control.

other requirements, Labplas selected Beckhoff as their new automation partner.

Most importantly, the powerful TwinCAT suite makes it possible not only

During the implementation, Labplas R&D Department Manager Christian Fon-

to control the Codian robots, but also the entire machine line in real-time,”

taine and his team worked hand in hand with Beckhoff Canada applications

Sarazin says.

and support engineers under the direction of Beckhoff Area Sales Manager Ted
Sarazin.

Industrial-grade hardware, scalable for all requirements
Engineers and operators interact with the MM machines via CP29xx Control

Powerful drive technology boosts productivity

Panels, which are connected via CP-Link 4, the One Cable Display Link, to the

Motion control hardware and TwinCAT 3 automation software from Beckhoff
had large impacts in the machine redesign. Labplas now uses robots across 15

DIN rail-mounted CX2030 Embedded PC. This powerful PC-based controller features a dual-core Intel® Core™ i7 processor PC and serves as the main machine

of their lines, and the pick-and-place robots and other motion axes are fitted

controller for the lines. “On the MM9 iteration, for example, the small embedded

with AM8000 servomotors for dynamic applications controlled by AX5000

controller has to deliver the processing power needed to drive our complex

EtherCAT Servo Drives. They connect to the drives using One Cable Technology

machine with seven axes of motion along with one five-axis and two three-axis

(OCT), which reduces wiring by combining power and feedback in a single cable.

Delta robots, and still have available CPU bandwidth for quality monitoring and

PC Control 01 | 2020

potential self-healing software,” says Fontaine. The Beckhoff controllers also
provide easy installation and ample processing power for third-party software
that runs in a Windows environment, including the customized AI solution that
Labplas is implementing for quality control.
Space-saving high-density (HD) EtherCAT Terminals from Beckhoff with 16 chan
nels connect with sensors, valves, terminal cards, solid-state relays (SSRs) and
other devices on the machines.
Enhanced productivity and flexibility
By implementing open, PC-based solutions, each upgraded line achieved an ROI
of less than one year. Labplas increased the flexibility of its machines to produce
more sizes with fewer changeovers. In addition, the company enabled processes
for enhanced quality control and the use of robotics to complete processes

The powerful CX2030 Embedded PC, with directly connected EtherCAT Terminals

quickly and at the highest quality.

for communication and data acquisition in real time, serves as main line controller,
while the AX5000 Servo Drives precisely control the AM8000 servomotors of the

Beyond increasing quality assurance, Labplas also boosted throughput, achiev-
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robots across several lines.

ing an average productivity gain of 25% on its redesigned machines.

The machine upgrades led to collaboration between Beckhoff Area Sales

The highly dynamic AM8000 servomotors in combination with AX5000 Servo Drives

Manager Ted Sarazin and the Labplas team: (from left) R&D Department Manager

provide outstanding responsiveness for the robots.

Christian Fontaine, Project Manager Chafik Echehab, Automation Project
Manager Christian Roy and Automation Project Manager Guillaume Faucher.

More information:
www.labplas.com
www.beckhoff.ca
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More information:
www.ethercat.org

Beryl Fan (left) gladly accepted the CMCD 2019 New Age Bus Technology Innovation
Award on behalf of the EtherCAT Technology Group.

Wide recognition for innovation in motion control

EtherCAT G wins CMCD 2019 New Age Bus Technology Innovation Award
In December 2019, the 2020 Intelligent Manufacturing & China Motion Control/

also raises EtherCAT to gigabit level, making the technology even more attractive,

Direct Drive Industry Development Summit Forum and Award Ceremony was

particularly for demanding motion applications.

held in Ningbo, Zhejiang, China, organized by the China Transmission Network
and the China Motion Control Industry Alliance. EtherCAT G, which has been

Beryl Fan, representative of the EtherCAT Technology Group (ETG) in China, who

widely recognized by the industry for its innovation in motion control, won the

attended the award ceremony, gladly accepted the award. Beryl Fan: “In the past,

CMCD 2019 New Age Bus Technology Innovation Award at the event.

EtherCAT technology has become the mainstream communication protocol and
industry standard in the field of motion control. As an extension of the standard

EtherCAT technology has long enjoyed an excellent reputation for its high perfor-

EtherCAT technology, EtherCAT G represents a new breakthrough. With the intro-

mance, flexibility, low connection costs and simple implementation. The unique

duction of EtherCAT G into the ETG, the scope of the technology’s performance

functional principle of EtherCAT, namely processing of data in a continuous flow,

will be further expanded, the new requirements for the modernization of domestic

makes the technology the tool of choice for engineers. As an extension of the

production will be met and future challenges are well prepared.”

basic EtherCAT technology, EtherCAT G was introduced in April 2019, which now

Outstanding technology and comprehensive support

EtherCAT Technology Group takes stock of its membership growth
By the end of last year, the ETG has once again taken stock of its membership

As the fastest industrial Ethernet technology available, it is primarily EtherCAT

growth, which was again convincing in 2019. This is, of course, largely due

itself that attracts the numerous members to ETG. The unique functional prin-

to the quality of the EtherCAT technology itself, but also to a high extent to

ciple of processing on the fly, coupled with numerous features such as simple

the comprehensive range of support and information available, which the

configuration, precise diagnostics, high-precision synchronization and the larg-

members of the world’s largest fieldbus user organization can access without

est variety of devices on the market, make EtherCAT the communication system

restriction.

of choice for the majority of users.

In recent years, ETG has grown by more than 500 new members in 12 months,

In addition, the large number of members is also due to the work of ETG’s

up to date the organization counts more than 5,700 members. Considering that

global experts. These knowledgeable representatives ensure that all members

ETG does not count any individuals as members, but only entire companies or

have access to a comprehensive range of EtherCAT technology at seminars and

universities, these figures are even more impressive.

training courses, in product development support, at trade fairs and events such
as the EtherCAT Plug Fests. As a result, the “EtherCAT Developer Ecosystem” is

Looking at the worldwide distribution of ETG member companies, the high

fully developed and highly active.

percentage in Asia is particularly striking. About 40% of ETG’s members come
from China, Taiwan, Japan or Korea. These figures show that EtherCAT tech-

More information:

nology has completely arrived and is widely accepted on the Asian continent.

www.ethercat.org/members
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Orientation in the EtherCAT world

ETG provides new educational tool
for developers
ETG's EtherCAT Device Protocol poster offers all users
of the technology an orientation in the EtherCAT world.

The EtherCAT Technology Group offers manufacturers, developers and users

into the EtherCAT technology. For example, students who want to get a general

comprehensive support services for EtherCAT technology. The EtherCAT De-

overview of the technology, will find the document a helpful support tool.

vice Protocol Poster is an additional tool that specifically helps developers of
EtherCAT devices successfully navigate the EtherCAT world.

Stephan Köhnen, EtherCAT expert at ETG and responsible for the EtherCAT
Device Protocol Poster project, explains: “My goal for the poster was to provide

The poster deals with the basics of EtherCAT technology, the EtherCAT Device

EtherCAT device developers a visual basis for a deeper understanding of Ether-

Protocol (EDP), and provides a visual overview of EtherCAT. It describes the basic

CAT technology. Comparable to a geographic map, the poster helps to orientate

functional principles of EtherCAT, the structure of the frame and its processing in

oneself in the EtherCAT world.”

the EtherCAT Slave Controller (ESC). Additionally, it provides further information
on the registers used by the ESC, the object model and references to relevant

The poster is available for all free of charge, including those without ETG mem-

specification documents.

bership, and available in English and Japanese. It is available in printed form in
ETG trade fair booths and at ETG seminars.

The target group for the EDP poster is primarily the developer community, and
ETG intends for the document to serve as a basis for extended support for this

More information:

group. Of course, the poster is also helpful for all who want to delve deeper

www.ethercat.org/poster

ETG Technical Committee accepts technology addition

ETG officially supports EtherCAT G
The Technical Committee of the EtherCAT Technology Group (ETG) has ac-

that go beyond the scope of classic drive control. As an extension of standard

cepted EtherCAT G as an addition to the EtherCAT standard. Moving forward,

EtherCAT technology, EtherCAT G is fully compatible; existing devices designed

EtherCAT G, which extends EtherCAT technology to 1 and 10 Gbit/s, respec-

for 100 Mbit/s can be seamlessly integrated into an EtherCAT G system,

tively, will be supported and promoted by the ETG.

and EtherCAT G devices in a 100 Mbit/s EtherCAT system behave like classic
EtherCAT devices.

Currently, the ETG is working to add EtherCAT G to the corresponding technology
specifications. Dr. Guido Beckmann, Chairman of the ETG Technical Committee,

The central element of EtherCAT G is the use of EtherCAT Branch Controllers,

explains why ETG welcomes the active integration of EtherCAT G into ETG:

which essentially fulfil two main functions: On the one hand, they act as a kind

“EtherCAT is already the fastest industrial Ethernet fieldbus, and will remain so

of node for the integration of segments from 100 Mbit/s devices; on the other

due to its special functional principle. With EtherCAT G, particularly data-hungry

hand, they enable parallel processing of the connected EtherCAT segments.

applications, such as machine vision and high-end measurement technology,

This significantly reduces the propagation delay in the system, which increases

can now also be integrated. This extends the range of applications for EtherCAT

system performance many times over previous levels.

technology and makes it even more viable for the future.”
Typical for EtherCAT: The integration of EtherCAT G is simple, as the extension
The well-known 100 Mbit/s EtherCAT technology remains the proven solution

is fully compatible with the IEEE 802.3 Ethernet standard and no software

for the majority of applications. However, EtherCAT G offers additional user

adaptations in controllers are required for the standard mode. “The advantages

advantages, especially in applications where particularly large amounts of

of EtherCAT are well known and include processing on the fly, comprehensive

process data must be transported per device. This can include, e.g., machine

diagnostics, simple configuration and integrated synchronization,” says Beck-

vision, high-end measurement technology or complex motion applications

mann. “These attributes are of course fully retained when EtherCAT G is used.”
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Trade shows 2020
Europe
Germany
Automotive Testing Expo
16 – 18 June 2020
Stuttgart
www.testing-expo.com

Sensor+Test
23 – 25 June 2020
Nuremberg
www.sensor-test.de

SMM
08 – 11 September 2020
Hamburg
www.hamburg-messe.de/en/smm

AMB
15 – 19 September 2020
Stuttgart
www.messe-stuttgart.de/amb/en

WindEnergy Hamburg
22 – 25 September 2020
Hamburg
www.windenergyhamburg.com

Light + Building
27 September – 02 October 2020
Frankfurt/Main
www.light-building.de

Motek
05 – 08 October 2020
Stuttgart
www.motek-messe.de/en

EuroBlech
27 – 30 October 2020
Hanover
www.euroblech.com/2020/english

FMB
04 – 06 November 2020
Bad Salzuflen
www.fmb-messe.de/en

Vision
10 – 12 November 2020
Stuttgart
www.messe-stuttgart.de/vision/en

SPS
24 – 26 November 2020
Nuremberg
https://sps.mesago.com/events/en.html

Automatica
08 – 11 December 2020
Munich
www.automatica-munich.com

Denmark
Automatik
08 – 10 September 2020
Brøndby
www.automatikexpo.com

FoodTech
29 September – 01 October 2020
Herning
https://uk.foodtech.dk

Finland

Italy

Empack
09 – 10 September 2020
Tampere

SPS Italia
28 – 30 September 2020
Parma

www.empacktampere.fi

www.spsitalia.it/en

FinnBUILD
07 – 09 October 2020
Helsinki
https://finnbuild.messukeskus.com

Energia
20 – 22 October 2020
Tampere
www.energiamessut.fi

France
CFIA
26 – 28 May 2020
Rennes
www.cfiaexpo.com/en

Smart Industries
23 – 26 June 2020
Paris
www.smart-industries.fr/en

ALL4PACK
23 – 26 November 2020
Paris
www.all4pack.com

Norway
ONS
31 August – 03 September 2020
Stavanger
www.ons.no

Portugal
EMAF
18 – 21 November 2020
Porto
www.emaf.exponor.pt

Sweden
Scanautomatic
06 – 08 October 2020
Göteborg
https://en.scanautomatic.se

Switzerland
EPHJ-EPMT-SMT
15 – 18 September 2020
Genf
www.ephj.ch/en

Sindex
22 – 24 September 2020
Bern
www.sindex.ch/en
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Spain
Farmaforum
17 – 18 June 2020
Madrid
www.farmaforum.es

BIEMH
23 – 27 November 2020
Bilbao
http://biemh.bilbaoexhibitioncentre.com/en

Africa
South Africa
Electra Mining Africa
07 – 11 September 2020
Johannesburg
www.electramining.co.za

Asia
China
SCIIF
02 – 05 June 2020
Shenzhen
www.sciif.com/en

AHTE
08 – 11 July 2020
Shanghai

Automotive Testing Expo
14 – 16 September 2020
Shanghai

INTERPHEX
25 – 27 November 2020
Tokyo

www.testing-expo.com/china/en

https://www.interphex.jp/en-gb.html

IAS
15 – 19 September 2020
Shanghai

JIMTOF
07 – 12 December 2020
Tokyo

www.industrial-automation-show.com/en

www.jimtof.org/en

InfoComm
Beijing
28 – 30 September 2020
www.infocomm-china.com

CBB
13 – 16 October 2020
Shanghai
www.chinabrew-beverage.com/english

CWP
14 – 16 October 2020
Beijing
www.chinawind.org.cn

Indonesia
Indonesia 4.0 Conference & Expo
01 – 02 July 2020
Tangerang
https://indonesia40.id

www.shanghaiahte.com/en

Japan

Chinaplas
03 – 06 August 2020
Shanghai

Robot Technology Japan

www.chinaplasonline.com

https://robot-technology.jp/2020/en/

02 – 04 July 2020
Nagoya

Malaysia
International Energy Week
06 – 08 October 2020
Kuching
www.iew.my
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North America
USA
Interphex
15 – 17 July 2020
New York City, NY
www.interphex.com

Hannover Messe USA
14 – 19 September 2020
Chicago, IL
https://hannovermesseusa.com

The Assembly Show
27 – 29 October 2020
Rosemont, IL
www.assemblymag.com/the-assembly-show

Taiwan
Foodtech Taipei & Bio/Pharmatech Taiwan
17 – 20 June 2020
Taipei
www.foodtech.com.tw

United Arab Emirates
Adipec
09 – 12 November 2020
Abu Dhabi

PACK EXPO
08 – 11 November 2020
Chicago, IL
www.packexpointernational.com

Fabtech
18 – 20 November 2020
Las Vegas, NV
www.fabtechexpo.com

www.adipec.com

Vietnam
VIMF
18 – 20 November 2020
Dong Nai
www.vietnamindustrialfiesta.com/
vimf-2020

More information:
www.beckhoff.com/trade_shows

www.pc-control.net

