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Nuremberg | May 10 – 12, 2016

Hall 1 | Booth 350

Beckhoff integrates automation and measurement technology within one system: one software engi-

neering platform, one I/O system and one fieldbus system with exceptionally high speed, high brand-

width and precise synchronisation capabilities, resulting in high-end measurement technology that can 

be implemented with standard components. With the EL3751 multi-function measurement terminal 

unveils a new generation of high-precision I/O components for measurement. Another trade show 

highlight will be the new TwinCAT modules which can be used to simply and effectively implement big 

data applications.

High-end measurement technology  
within the standard I/O system

Further information:
www.beckhoff.com/sensor-test

Stuttgart | May 31 – June 2, 2016

Hall 1 | Booth 1105

For the first time, Beckhoff will be exhibiting at Automotive Testing Expo Europe, the largest European 

trade show focussing on testing, inspection and development processes in the automobile industry. With 

its modular and high-precision inspection technology solution, the specialist for PC-based control will 

demonstrate its skills as a competent equipment supplier for test facilites.

PC-based Control for test  
system technology

Further information:
www.beckhoff.com/automotive-testing-expo
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Düsseldorf | May 31 – June 10, 2016

Hall 14 | Booth A48

Under the motto “touch the future”, Drupa, the international trade fair for print and crossmedia solu-

tions, focuses on global trends like “Print 4.0” and the digital networking of machines and system this 

year. Beckhoff will show how to implement Industrie 4.0 strategies in machines and manufacturing sites 

already today. With PC-based control, Beckhoff provides the foundational technology for Industrie 4.0 

applications and communication capabilities for the Internet of Things.

Beckhoff will show the complete spectrum of its PC-based automation solution – from integration of 

robot kinematics to secure and easy communication with cloud-based services. Special focus areas at 

our booth will include foundational technologies and ready-to-use products for Industrie 4.0: TwinCAT 

Analytics and TwinCAT IoT. Other innovations include EtherCAT P, TwinCAT HMI, and the new generation 

of high-end measurement devices.

Munich | June 21 – 24, 2016

Hall B6 | Booth 320

PC-based Control for all stages  
of the printing process

TwinCAT: Providing support for robot kinematics  
and cloud connectivity in one tool

Further information:
www.beckhoff.com/drupa

Further information:
www.beckhoff.com/automatica



|
interview       PC Control 01 | 20166



7
|

Since Industrie 4.0 will ultimately make manufacturing more efficient, all  

companies in the field are encouraged to take a close look. It doesn‘t matter 

whether it is a “real” revolution or merely the logical advance of technology. 

“Each revolution has a pre-revolutionary and a post-revolutionary period,” 

points out Hans Beckhoff. “The pre-revolutionary period brings forth a critical 

mass.” Once that has happened, a technological revolution can last for decades. 

“Many evolutionary ideas in their totality bring about a new level of quality,” 

continues the Managing Director. “When people look back at this 50 years 

from now, they will probably realize that the Fourth Industrial Revolution 

really happened when true machine intelligence began to spread.” Whether  

you see it as a revolution or not, Industrie 4.0 can “bring about a huge  

advance in productivity for the economy as a whole.” The expansion of classic 

control tasks through applications like big data, pattern recognition, condition 

monitoring and power monitoring in the cloud leads to a sustained increase 

in production efficiency.

PC-based control technology as the foundation for Industrie 4.0

Industrie 4.0 has had only a moderate effect on the business models of Beckhoff 

so far. “However, its impact on our product philosophy has been substantial,” 

says Hans Beckhoff. The company‘s product portfolio already includes ready-to-

use products for IoT and Industrie 4.0 functionalities that help users build the 

corresponding software infrastructure.

The Managing Director is convinced that there will be no “overall concept” for 

everyday Industrie 4.0 operations, but that many individual developments by 

technology leaders will create practical applications that ultimately become 

market standards. He considers the standardization efforts around RAMI 4.0 

and the administrative shell a good and reasonable approach. “Therefore, we  

support and monitor these developments with great attention,” says Beckhoff 

and continues that it is not imperative that current reference architectures 

like RAMI 4.0 ultimately become the global standard. He believes that both 

paths will lead to the goal of arriving at standards through standardization 

committees and ground-breaking developments by technology leaders. Without 

a doubt, there will be a series of standards that the corresponding devices and 

components must be able to comply with. Beckhoff also believes that regional 

thinking is outdated: “Today‘s companies find themselves in a global market 

that is defined through the best ideas and technologies.” 

As a powerful machine control platform, PC-based automation provides a solid 

technological foundation for Industrie 4.0 architectures. “PC-based control 

comes with built-in networking capabilities for horizontal communication and 

integration with higher-level systems, which makes it the ideal platform for 

Industrie 4.0 applications,” says Beckhoff. “At the base of PC-based automation 

technology you have central as well as local controllers with Microsoft operat-

ing systems and I/O systems with EtherCAT as a fast communication system. It 

supports all relevant communication protocols and brings together the worlds 

of IT, Internet and automation technology. There are many industry-specific 

communication ‘languages’ that our PC-based control technology understands, 

and we are confident that the world will become even more diverse as various 

Industrie 4.0 and IoT variants begin to spread. We and our customers are well 

prepared for this increase in diversity coming about for competitive reasons 

and as a result of new applications. We believe that our experience in industrial 

control configurations will be very useful in our development of powerful and 

practice-oriented IoT structures for automation applications,” says Beckhoff. 

The convergence of automation technology and IT (AT + IT) is an ideal breeding 

PC Control 01 | 2016       intervew

TwinCAT solutions for IoT and Industrie 4.0

The goal of Industrie 4.0 is to optimize production efficiency and to achieve this goal, you have to analyze production data in a 
target-oriented manner. In line with this approach, Beckhoff introduced a series of specific TwinCAT solutions at Hannover Messe. 
Ronald Heinze, Editor-in-Chief of ETZ, talked about the latest developments with Hans Beckhoff, Managing Director of the company.

Understanding and improving  
machines more effectively
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ground for IoT and Industrie 4.0 projects. “PC-based control technology is also 

the best platform for cloud communication,” Beckhoff adds, “because this type 

of communication is part of the PC technology’s ‘natural habitat’.”

Big data in the cloud

Manufacturing companies are increasingly discovering the benefits of big data. 

Analyzing huge amounts of data makes it possible to accurately predict poten-

tial machine failures, to name just one example. The machine controller pro-

vides an important source of this data, because this is where all the machine’s 

functions converge. Big data delivers many findings regarding production pro-

cesses and machine operations, and with regard to downstream equipment,” 

says the physicist. “Analyzing this data in a target-oriented manner quickly 

delivers valuable benefits.” According to Beckhoff, this has been recognized 

by companies like Google that provide such services and will translate their 

experiences and technologies from other application areas to the industrial 

manufacturing world. “The manufacturing segment is too important within 

the entire value chain to be ignored by the global players in the digital world.” 

Microsoft Analytics or Microsoft Cloud services can already be used by anyone. 

The Managing Director sees this as an opportunity, not as a threat: “The com-

pany that offers the best algorithms for the respective application will have a 

competitive advantage.”

All applications with Beckhoff PC Control technology are essentially ready for 

Industrie 4.0 today. In addition, the new specific IoT and Industrie 4.0 products 

from Beckhoff make using these features even easier. The complete process 

mappings generated by the control technology make it easy for the user to 

assess the various machines and systems. “Extensive Industrie 4.0 features 

are available at the push of a button,” says Beckhoff. A series of new products 

makes this possible.

In combination with an Industrial PC or Embedded PC used as IoT controller, 

TwinCAT IoT software provides a seamless link between the Internet of Things 

and the Internet of Services. “As an integral part of the TwinCAT automation 

environment, TwinCAT IoT enables all Beckhoff controllers to communicate 

with the cloud easily, securely and directly,” explains Hans Beckhoff. “Microsoft 

Azure™ and Amazon AWS™ are among the supported cloud solutions. We are 

also working on a link to SAP Hana.” TwinCAT IoT includes standardized cloud 

communication protocols such as AMQP for the Microsoft world and MQTT for 

the Amazon world,” he continues. “TwinCAT makes configuring the gateway 

functionality very easy.” 

Cycle-synchronous data analysis

At the center of the new Industrie 4.0 solutions is TwinCAT Analytics, which 

stores the process data synchronously with each cycle for future analysis. The 

solution provides “very easy and informative machine analyses,” says Beckhoff. 

Examples include online and offline status analyses, predictive maintenance, 

pattern detection and machine learning, machine optimization and the long-

term archiving of data. 

The product, which was introduced at the 2015 SPS IPC Drives show, is currently 

being tested by customers. “The first proposals have been written and some 

parts of it, such as condition monitoring are already being used,” Beckhoff 

continues. TwinCAT Analytics features new algorithms and comes with its own 

database. “Since TwinCAT Analytics is based on TwinCAT 3, users can perform 

their machine diagnostics with known and proven tools. For example, they can 

use TwinCAT Scope to graphically display signal flows.” 

Similar to TwinCAT, users can write their own analytical routines in IEC 61131-3 

languages, C++ or MATLAB®/Simulink®. It’s up to the users and their needs. 

“They can even mix and match,” says Beckhoff. “Accordingly, they have an 

easy-to-use tool at their disposal, and in combination with MATLAB®/Simulink®, 

a very powerful one.” The TwinCAT Analytics Workbench can be used for this 

purpose. Users can run online or offline analyses for one or multiple machines 

with help from modules in the TwinCAT Analytics library. The Workbench con-

tains the Analytics library, a PLC library with modules for functions like cycle 

analysis, lifecycle monitoring, condition monitoring, as well as power require-

ment and RMS calculations. Experienced PLC programmers can also use the 

library modules in their own PLC applications to integrate monitoring functions 

into the machine control system. 

Access to the entire process image

To be able to analyze data, you must first record it. That‘s why Beckhoff has 

introduced the TwinCAT Analytics Logger for the cyclical backup of large data 

volumes. “The Analytics Logger records all process data,” explains Beckhoff. 

interview       PC Control 01 | 2016

“Analyzing this data in a  

target-oriented manner quickly  

delivers valuable benefits.”
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“You can then use TwinCAT Analytics to perform online or offline analyses based 

on the process image.” A classic application example is condition monitoring, 

i.e. the monitoring of components’ lifecycles. The software can count signals 

or operating cycles and indicate predictive replacement intervals. It can also 

assign temperature flows to specific machine conditions or determine the power 

consumption of individual machine components. This lets the user see where the 

machine consumes energy without increasing the workload of the controller. 

Time optimization is another potential application. “It determines the timing of 

individual processes, measures timestamps and assigns limits,” says Beckhoff. 

“The system recognizes any process time violations.” Recording all machine 

data with the TwinCAT Analytics Logger is particularly useful for service techni-

cians. It enables them to identify errors that occur while the machine operator is 

absent. “All of these features are highly process-relevant, because they provide 

a better understanding of the machine,” says Beckhoff.

TwinCAT Analytics also works with the popular TwinCAT 2 software version. “For 

this version we have with our ‘Data Agent’, another tool for reading data from 

these controllers and forwarding them via the IoT protocol,” explains Beckhoff. 

“A user who wants to analyze an existing system can simply install our TwinCAT 

Data Agent. The actual machine control program does not need to be changed.” 

The data for TwinCAT Analytics can be stored locally in the machine controller, 

on the local server or in the cloud. 

The data formats have been designed for easy access and further processing via 

analytics services like those available from Microsoft and Amazon. “This makes 

it easier to get involved in Industrie 4.0 and create powerful applications,” 

says Beckhoff. TwinCAT Analytics uses the same communication protocols as 

Microsoft Analytics. Users can also receive application-specific support from 

Beckhoff.

Beckhoff already offers a broad portfolio of IoT and Industrie 4.0 applications 

and believes that demand will increase rapidly. “We will present exciting new 

products in this field at Hannover Messe 2016,” Hans Beckhoff concludes 

contentedly.

Published in ETZ S1/2016, VDE-Verlag

PC Control 01 | 2016       intervew

Further information:
www.beckhoff.com/twincat-industrie40 
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Ready for big data with TwinCAT

Even an intelligent machine may sometimes experience malfunctions. At such 

times, true intelligence can be recognized in the methods provided by the 

machine for analyzing the problem. Naturally, malfunctions will always be 

costly and time-consuming. However, they are all the more annoying if vital 

machine data and production parameters are no longer available that could 

otherwise be used to analyze and avoid these problems in the future. The end 

result is often that problematic behavior cannot be analyzed, and additional 

data logging mechanisms must be implemented. Even then, analysis cannot 

proceed until the problem occurs again. Specifically positioned to solve this 

lack of information, TwinCAT Analytics collects all process-related data for 

every machine cycle. This produces a complete log of all machine procedures. 

Depending on your requirements, the data can be collected and analyzed lo-

cally on the machine’s computer or within a cloud-based solution in your own 

network or over the Internet. Cloud-based solutions are particularly suitable 

for developing new business models, because they not only enable users to 

analyze behaviors after the event, but they can also analyze the data itself in 

order to take preventive action on the appropriate machine. Here, the key idea 

is “predictive maintenance”, something that machine manufacturers can offer 

as a revenue-generating service to their end customers.

No data? No analysis.

The basis of effective analysis is seamless data acquisition; users can enable 

this functionality by running the TwinCAT Analytics Logger on the control 

computer. It can also be easily configured in the engineering environment of 

TwinCAT 3: in the configuration interface, users simply activate the checkboxes 

for the data to be cyclically collected from the process image or application. The 

user can also specify whether the data should be stored locally or transmitted 

using a communication protocol. For either case, one can set up a ring buffer, 

useful to help ensure that local storage does not exceed the maximum possible 

storage capacity. If the data is communicated directly, a ring buffer can also 

bridge a temporary loss of connection. 

IoT communication and cloud technology promote highly flexible 

analysis architectures  

Direct transfer of data with the TwinCAT Analytics Logger is particularly suitable 

for developing new business models. It relies on so-called “IoT communication 

protocols”, which offer outstanding features for using cloud services. IoT proto-

cols always set up an outgoing connection to a message broker. This decouples 

the communication so that the network nodes – unlike those using conventional 

client/server communication protocols – do not need to know one another. The 

communication participants all operate as the client. In this case, the TwinCAT 

Analytics Logger that runs on a control computer is an IoT client, “publishing” 

data to a message broker and storing it in what is called a “topic”. Note that 

topics can be hierarchical. 

For  example:  myCloud/CustomerA/WoodWorkingMachine9/PackagingModulB/Data

The message broker maintains a list of “interested parties” for corresponding 

topics, and other IoT clients can subscribe to these topics and their data. For 

example, an analysis server may be interested in the logger’s data or even a 

mobile application on a smartphone. Both of them are IoT clients, both subscribe 

to an appropriate topic and each receives a copy of the data. The beauty of IoT 

protocols is in their outgoing connections, because firewalls usually only block 

incoming connections. An elaborate opening of ports is no longer necessary. A 

further advantage of IoT technology is evidenced by the complete flexibility that 

can be achieved: users can leverage the identical mechanisms within a local 

network architecture and for communicating with Internet-based services. Cloud 

PC-based control and TwinCAT automation software together provide the technological foundation for the advanced Industrie 4.0 
and Internet of Things architectures that enable highly intelligent machines. TwinCAT Analytics, as a basis for comprehensive 
analysis functions, provides an important component of such architectures. It supports, for example, the ability to investigate the 
potential for machine optimizations, to facilitate both predictive maintenance and subsequent behavioral analyses and to manage 
a long-term data archive. TwinCAT Analytics also helps innovative machine builders create entirely new business models.

TwinCAT Analytics: Seamless acquisition and complete analysis of process and production data
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providers such as Amazon Web Services and Microsoft Azure have their own IoT 

message brokers that can be used for communication. The best-known protocols 

here are currently MQTT (MQ Telemetry Transport) and AMQP (Advanced Mes-

sage Queuing Protocol), which are both supported by TwinCAT.

The TwinCAT Analytics infrastructure

As previously stated, the IoT interface gives machine manufacturers and 

end users great freedom when setting up TwinCAT Analytics. Naturally, the 

TwinCAT Analytics PLC library can be used to analyze the recorded data locally 

on any machine. If a machine controller should not be powerful enough to 

carry out the analysis locally, IoT connectivity enables the analysis of data in 

a local cloud by the end user. This means that machine operators can analyze 

their machines in their own network environment. In this case, TwinCAT 

Analytics can run on a server and analyze a number of machines at this one 

production site. 

You can alternately install TwinCAT Analytics on a virtual machine. The obvious 

way of doing this is to use a public cloud. Here, you can flexibly lease and use 

processor power, storage space and IT infrastructure from vendors such as 

Microsoft Azure. This greatly simplifies the global connection of machines to 

the analytics system. Another variant is for machine manufacturers to operate 

as service providers for their machines and either analyze the generated data 

in the cloud, or use the cloud only as a “transmission medium” and perform 

the analysis on a server within their own IT infrastructure. If end users – who 

are of course interested in high machine availability, high productivity and high 

product quality – prefer to hire external analysts, they can provide them with 

the necessary access data for the message broker, the topic architecture and 

the data description. In this way, a third-party analyst can access the necessary 

data and offer its customers appropriate services.

Big data brings big benefits

TwinCAT Analytics not only provides data using the IoT protocol, it also answers 

the question of how to use the data. Simply generating enormous amounts of 

data is not enough, these data volumes also have to be managed. The core 

element, the TwinCAT Analytics Workbench, makes exactly that possible, pro-

viding the ability to analyze data directly online or offline. Online means that 

TwinCAT Analytics offers numerous application scenarios: data storage and analysis directly on the local controller, and in private networks 

or in public clouds. The Analytics Server can also analyze a number of machines in one factory. The relevant machine manufacturer or external 

analyst can access process data in a variety of file formats or fetch the data from TwinCAT Analytics Cloud Storage.

End customer

End customer n

IoT Communication

Public Cloud

Machine 1

Local Cloud

3rd Party Analyst

3rd Party Software

Machine builder/
Automation

Analytics

Storage

Analytics

Storage

Analytics

Storage

Analytics

Storage

Machine 2

PLC PLC
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the Analytics Workbench uses the IoT communication protocol to subscribe, on 

the message broker, to the topic corresponding to the machine that is to be 

analyzed. Offline is an option if the machine has previously stored its data using 

Beckhoff Cloud Storage. The Cloud Storage facility integrates itself seamlessly 

into all the variants of the previously described Analytics infrastructure, both 

in the cloud and in a local IT network environment. The Workbench can then 

access this historical data and analyze it.

The TwinCAT Analytics Workbench

TwinCAT Analytics Workbench is based on a TwinCAT runtime system that can 

be configured and programmed using the TwinCAT Engineering Environment. 

The big advantage is that machine manufacturers do not need to make any 

changes when switching between the programming environment for the con-

troller and the environment of the analysis software. They can directly apply 

their years of programming expertise when using the Workbench. This makes 

it very easy to implement their own analysis algorithms, reuse algorithms pre-

viously used for different machines, or alternatively, to use algorithms from the 

TwinCAT Analytics PLC library. This incorporates modules for counting flanks, 

analyzing maximum and minimum values, evaluating the timing of machine 

cycles, and calculating the energy consumption per unit time of a selected 

component. 

Particularly when evaluating the timing of machine cycles, it is useful to iden-

tify the shortest, longest and average runtimes. This enables you to recognize 

potential optimizations or to derive indicators for predictive maintenance. For 

example, a status analysis can easily determine whether a rotating milling head 

is frequently stationary, running with speed a, b or c, or is in an error state. 

Such results can be clearly displayed in a histogram, which is why the familiar 

TwinCAT Charting Tool, “TwinCAT Scope” is such a crucial feature of Analytics 

Workbench. This particularly applies to interactions with the Analytics Configu-

rator that is also embedded in the TwinCAT engineering environment. It means 

that you can compile a post-scope configuration for previously recorded data 

in order to get a fresh graphical display of the data curves. 

The Analytics Configurator

For viewing data, the Analytics Configurator already uses the same algorithms 

that are used in the Analytics library. The data streams from the selected peri-

ods are analyzed in the Configurator and displayed directly. Significant values 

obtained in this way can easily be dragged-and-dropped into the charting 

interface of TwinCAT Scope. Scope then automatically navigates to the corre-

sponding locations in order to graphically illustrate their relation to other sig-

nals. This makes it much easier to locate the needle in the “big data haystack”. 

It also markedly simplifies engineering using the Analytics Configurator. Since 

all algorithms come from the same source, you can take the configuration that 

was set up in the Configurator, together with all the selected variables and their 

corresponding limit values, and feed it into the PLC. This enables switching from 

offline analysis to online analysis using data streamed from the cloud.

Author: Pascal Dresselhaus,

TwinCAT Product Manager, Beckhoff

Significant points can be highlighted in the charting tool to make them easy to find. 
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The cloud dissolves the conventional hierarchy of communication architectures.

The TwinCAT Analytics Workbench Base

The functionality described here refers to the TwinCAT Analytics Workbench 

Base. This incorporates a TwinCAT PLC runtime system, the Analytics PLC 

library, an IoT connection for streaming data, the Analytics Configurator and 

ScopeView Professional. The Workbench can also be extended by installing 

packages for Condition Monitoring, C++ and MATLAB®/Simulink®. In par-

ticular, integrating MATLAB®/Simulink® into the TwinCAT runtime system 

offers comprehensive access to useful toolboxes that answer tough analytical 

questions. For example, one such toolbox deals with machine learning and 

optimization.

In addition to the dedicated extensions of TwinCAT Analytics, other TwinCAT 

standard tools can also be used. The TwinCAT Database Server can store online 

and offline data in a variety of databases. An Analytics system can also be 

supplied with data using the widely used automation protocol, OPC UA. In 

addition, Beckhoff provides converters from OPC UA to IoT protocols in order 

to give, for example, third-party controllers access to analysis functions. An-

other very important solution is TwinCAT 3 HMI, which enables you to design 

intuitive dashboards based on HTML5 for the Analytics Workbench. This creates 

an Analysis Cockpit that can then be used to display all the results for a given 

machine or a number of machines. A hierarchical structure makes it possible to 

display much deeper levels of detail.

Forward-looking automation with TwinCAT Analytics

Industrie 4.0 and IoT technologies, and particularly the use of clouds, are 

increasingly dissolving the hierarchies of conventional communication archi-

tectures. Allnetwork nodes, from real-time field devices to ERP systems, can 

now communicate with each other. TwinCAT Analytics suits this trend extremely 

well, by incorporating not just a single product, but a complete solution. The 

IoT communication protocols used handle the data transport and give the 

infrastructure maximum flexibility. The Analytics Workbench itself takes over 

machine-related evaluations, visualizations and pre-processing of data, as 

well as long-term database storage. Extended data analysis and machine 

learning for the purpose of machine optimization can be implemented in 

TwinCAT through the seamless integration of MATLAB®/Simulink® or other 

cloud services accessible via IoT protocols. Analytics Workbench makes all 

of these functions available and is itself directly integrated into the familiar 

TwinCAT environment in Microsoft Visual Studio®. This robust analysis of 

machine data serves as a key factor for numerous new business models, as well 

as for future-proof and efficiency-optimized automation.

Factory Floor

PLCs

M2M

Cloud

M2M

ERP MES

Analytics

SCADA/HMI Cloud Services

Further information:
www.beckhoff.com/iot
www.beckhoff.com/twincat-industrie40



PC Control 01 | 2016        technology 15
|

With EtherCAT P, Beckhoff is expanding its EtherCAT technology which has become 
an established global standard. The solution combines ultra-fast EtherCAT com-
munication with 24 V power for the system and peripherals – and optionally with 
additional power supply capabilities. This means that One Cable Automation (OCA) 
can now be implemented on the field level, enabling the plug-and-play connection 
of machines and other equipment ranging from 24 V sensors to 600 V drivers with-
out the need for control cabinets.

One Cable Automation – the path to plug-and-play automation  
without control cabinets

Author: Thomas Rettig, Senior Product  

Manager EtherCAT Technology, Beckhoff

EtherCAT P combines ultra-fast 
communication and  
power supply in a single cable



EtherCAT P combines the 24 V DC power supply for EtherCAT P slaves and 

connected sensors and actuators in a single 4-wire standard Ethernet cable. US 

(system and sensor supply voltage) and UP (peripheral voltage for actuators) are 

electrically isolated from each other and can supply current of up to 3 A to the 

connected components. 

EtherCAT P – the ideal bus for sensors, actuators, and  

measurement technology components

With EtherCAT P, the US and UP currents are directly fed into the wires of the 

100 Mbit/s line resulting in a highly cost-effective and compact connection. 

This makes EtherCAT P the ideal bus for sensors, actuators and measurement 

technology components with benefits for connecting small I/O stations in the 

terminal box as well as distributed I/O components. Beckhoff developed for 

EtherCAT P a special M8 connector whose mechanical encoding prevents it from 

being confused with connectors for standard EtherCAT slaves. 

To be able to connect components with higher voltage and/or current needs, a 

complete EtherCAT P connector family has been designed that covers all appli-

cations up to drives with 400 V AC or 600 V DC and up to 64 A ratings. Thus, the 

new connectors make it easy to connect all field level components. For I/O ap-

plications, the interfaces are available with IP 20 and IP 67 ratings. The system is 

also suitable for AC and DC motors, actuators, valve terminals and sensors such 

as proximity switches, light barriers, or rotary encoders. For vision applications 

you can connect cameras, barcode scanners and 3D scanners.

EtherCAT P simplifies system wiring

The fundamental idea of EtherCAT P is to simplify the system wiring by re-

ducing the number of connectors on automation components and devices. 

The one-cable solution, which is highly scalable according to individual power 

requirements, can be deployed on the entire field level. For 24 V applications, 

a standard Ethernet cable can be used. For higher voltages and currents,  

EtherCAT P (right) combines in a 4-wire standard Ethernet cable powerful EtherCAT 

communication with a previously separate power supply for connected users.

2-cable connection: EtherCAT and Power One-cable solution: EtherCAT P
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EtherCAT P is integrated into the respective power supply line. Beckhoff offers 

a wide range of cables and connectors for these applications.

Eliminating separate power lines reduces the cost of materials and assembly as 

well as the risk of installation errors. It also minimizes the space requirements 

for cable routes, in control cabinets, and in the machine itself. Other benefits 

include smaller and more clearly arranged cable runs as well as smaller sensors 

and actuators. This gives machine manufacturers more design options while 

minimizing hardware and system costs through a convenient, tool-assisted 

system layout.

Flexible topology through power supply forwarding

Engineers benefit from the same flexible choice of topologies they are well 

familiar with from EtherCAT. Linear, star and tree structures can be freely 

combined to achieve the most cost-effective and efficient system layout. Unlike 

with classic Power over Ethernet (PoE), EtherCAT-P users can also be cascaded 

and supplied by a single feed-in device. The cascading of EtherCAT P devices 

is limited only by the voltage drop, but this can be remedied with additional 

power feed-in points.

To build custom EtherCAT P topologies, many infrastructure and I/O components 

with IP 20 and IP 67 ratings are already available. Since with EtherCAT P dis-

tances of 50 meters and more can be bridged, even widely distributed machine 

modules can be easily linked. A seamless transition from an EtherCAT to an 

EtherCAT P network is also possible. Reversely, system and peripherals voltage 

on an EtherCAT P network can be blocked with a simple adapter to run EtherCAT 

devices with their own power supply.

To design or plan a machine, the individual users and cable lengths can be 

configured with a special TwinCAT design tool. Since the system knows the 

24 V DC

Junction

EtherCAT P 
for sensors

EtherCAT P 
for actuators

EtherCAT master

EtherCAT P 
for vision

EtherCAT P 
for I/O systems

EtherCAT P provides connectivity across the entire field level with an efficient 

one-cable solution.

One-cable solution: EtherCAT P
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data of all users, it can also take the individual devices’ power consumption 

over time into account. For example, if for logical reasons two actuators never 

switch at the same time, they never require full power at the same time. This 

produces additional potential savings with regard to the feed-ins and power 

supply units required.

One Cable Automation for the field level

EtherCAT P was developed to enable One Cable Automation across the field 

level. With its simpler system cabling, it makes machine designs much less 

complex and reduces engineering and production costs considerably. Auto-

mation components, distributed terminal boxes and even individual machine 

modules and robots receive their power and their control signals over a single 

cable. Large control cabinets, previously unavoidable, can be reduced in size or 

even eliminated. As a result, modular machine and system concepts can now 

be implemented with lower assembly and startup costs, reduced footprints, and 

maximized flexibility.

Pluggable automation will deliver maximum efficiency in the future. As  

EtherCAT P connectors for various power requirements become established 

as a standard, the idea of industrial connector strips for 24 V and higher 

power classes is not farfetched, but a viable solution. Machine designers could 

distribute such strips with great flexibility and at low cost in an machine or 

installation according to the individual application requirements. Such a plug-

and-play design which requires only the insertion of a matching EtherCAT cable 

would make it easy to connect all required sensors and actuators as well as 

distribution boxes and standalone machine modules.

Further information:
www.beckhoff.com/ethercatp 

With numerous EtherCAT P components in IP 20 and IP 67 protection ratings already being 

available, users can implement the best-possible network topology for their application.

24 V DC 24 V DC24 V DC

Control cabinet Machine module 1

24 V DC

Machine module 3 Machine module 4

24 V DC

EtherCAT P
to EtherCAT

Machine module 2

24 V DC



EtherCAT P: Highlights and benefits

EtherCAT is an open industrial Ethernet technology developed by Beckhoff that 

has been an international IEC and SEMI standard since 2007. The advanced 

EtherCAT P technology, which was recently introduced and has already been 

disclosed via the EtherCAT Technology Group (ETG) in the proven way, is fully 

compatible with traditional EtherCAT. As a result, the outstanding characteristics 

of EtherCAT such as 100 Mbit/s full-duplex communication down to the sensor 

or actuator, data processing on the fly, highly accurate synchronization with dis-

tributed clocks, and cycle times of less than 100 µs, will continue to be available 

without restrictions. Additional EtherCAT P-specific benefits include:

 – EtherCAT + 2 × 24 V DC/3 A over only one 4-wire cable

 – Power supply forwarding to connected devices

 – Scalable connector family from 24 V DC to 600 V DC and 64 A

 – Freedom and flexibility in topology selection through cascadability

 – Outstanding EtherCAT performance with low connection costs

 – Reduced hardware and installation costs

 – Fewer sources of errors and minimized wiring cost

 – Optimized space utilization for cable tracks, control cabinets and machines

 – Elimination of separate power supply lines makes smaller sensors and  

actuators possible

19
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400 V AC

400 V AC, 
64 A

400 V AC, 
14 A

230 V AC, 
14 A

400 V AC, 
30 A

600 V AC, 
14 A

US: 24 V DC,
UP: 24 V DC

With its EtherCAT P cabling for various performance classes of automation components,  

One Cable Automation provides the optimal foundation for modular plant and machine design.
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What does EtherCAT P mean for PC-based control? 

Hans Beckhoff: EtherCAT P is an important step towards simpler system 

architectures. Customers can use their existing know-how to quickly put 

the benefits of the available 24 V EtherCAT P technology to use. In addition,  

EtherCAT P has already been published within the EtherCAT Technology  

Group (ETG), and standardization specifications are currently in the works.  

Our goal is to establish EtherCAT P as an open technology standard the same 

way we did very successfully with EtherCAT.

What target industries are you addressing with EtherCAT P?

Hans Beckhoff: EtherCAT has proven itself as a universal technology that is 

being used in many industries. It is employed in machine and building controls, 

measuring technology applications and audio transmissions. We believe that  

EtherCAT P is a logical extension of EtherCAT that makes it easier to design whole  

systems. Accordingly, it will be implemented in the same fields. Machines will  

surely be a major field of application, but people also view EtherCAT P as a  

major opportunity to simplify the automation structure in buildings. The mea-

surement technology field will benefit most of all from the fact that only a 

single M8 connector is needed to link intelligent sensors, which will make these 

systems more compact and easier to integrate.

EtherCAT P is the basis for One Cable Automation. What is the  

basic idea behind this concept?

Hans Beckhoff: Beckhoff introduced One Cable Technology (OCT), which 

combines communication and power transmission, with great success in the 

field of drive technology four years ago. It has been a driving element in our 

product development activities ever since. EtherCAT P places this principle into 

a more general context by extending One Cable Automation to the field level. 

It is based on the idea of a plug-and-work technology so that an automation 

device can be integrated into an automation system by simply plugging it into 

What were the main reasons for developing EtherCAT P?

Hans Beckhoff: On the one hand, as a high-tech company, Beckhoff has 

always been one of the first to recognize and master new technologies. On the 

other, we have never neglected the practical aspects of machine and building 

automation because we also build our own control cabinets, among other 

things. Particularly in machine design, we have seen for several years now the 

trend of reducing the number of cables. They are not only expensive; they also 

take up a great deal of space and are a potential source of errors. Even the de-

velopment of fieldbus systems many years ago was a response to this problem. 

This trend is furthermore confirmed by developments in IT such as USB and 

Power over Ethernet as combined communication and power connections. With 

EtherCAT P we have once again brought together the worlds of IT and automa-

tion, which is the underlying philosophy of PC-based control. 

What special requirements does EtherCAT P meet as an industrial 

one-cable solution?

Hans Beckhoff: Many automation devices require two voltages so that inputs 

and outputs can be switched separately, and many require a higher supply volt-

age as well. In addition, most machines integrate large numbers of automation 

devices, which is why an industrial one-cable solution must be cascadable. Since 

the IT world offers nothing that can fulfill these requirements, we developed 

EtherCAT P. It combines ultra-fast and flexible EtherCAT communication with the 

standard industrial voltage over a standard 4-wire Ethernet cable. As a result, 

automation devices can be supplied with data and two times 24 V/3 A via a 

single cable and a simple M8 connector. 

EtherCAT P combines high-performance communication and power supply in a single cable for One Cable Automation across the 
entire field level. In this interview, Managing Director, Hans Beckhoff talks about the concept of plug-and-play automation, its 
concrete benefits, and its impact on modern machine design.

With One Cable Automation,  
machines can become fully modular

Interview with Hans Beckhoff about EtherCAT P
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“Because of its easy and cost- 
efficient implementation and ease  
of use, EtherCAT P will become a 
global standard in automation –  
just like EtherCAT has.”

Managing Director, Hans Beckhoff

Further information:
www.beckhoff.com/ethercatp 

the appropriate socket. Another goal is to have plug-in automation in the ma-

chine, where intelligent EtherCAT sockets in the machine combine the different 

voltage levels with the respective communicative intelligence. We have defined 

a complete EtherCAT P family of connectors that cover the entire range from 

24 V/3 A to 600 V/64 A.

What does plug-in automation or the elimination of control cabi-

nets for machines mean for the future of mechanical engineering? 

Hans Beckhoff: Modern machine engineering concepts always include 

modularization, i.e. developers think in terms of platforms and modules that 

are based on these platforms. By combining these modules they can design a 

customer-specific machine with minimal effort. Needless to say, they would like 

the control logic to be just as modular as the mechanical systems. This applies 

to the signal level as well as the software architecture. Accordingly, machine 

developers want the small part of the control cabinet that handles a single ma-

chine module to be part of this module in the form of a compact IP 65 solution 

and not something that requires a separate installation with its own engineering 

and wiring requirements. EtherCAT P is the ideal solution for connecting such 

modules. If the design includes the EtherCAT P connector system as well, auto-

mation devices can be simply plugged in to make them work. 

What innovative machine and system designs does this make  

possible?

Hans Beckhoff: This plug-in capability will have a significant impact on two 

levels: when connecting complete machine modules and when connecting 

automation devices via EtherCAT P sockets. At the end of the day, it will be 

possible to supply the entire machine via a central power and communication 

station, which opens the door to clearly laid-out, modular and easily expandable 

machine designs. In addition, EtherCAT P will entice machine designers to think 

in more modular terms due to its cost-effectiveness, ease of application and its 

very plausible underlying philosophy.

What EtherCAT P products does Beckhoff already have in its  

portfolio?

Hans Beckhoff: By the second quarter of 2016, all EtherCAT Box modules 

will also be available in EtherCAT P versions. This will give us an extremely 

broad I/O portfolio for nearly all signal types that can be used with the existing 

engineering know-how while eliminating the need for separate power supply 

lines. EtherCAT P-capable 24/28 V servo drives with add-on power electronics 

will become available in the second half of 2016. We are also planning a  

Panel PC series that can be connected very elegantly and at low cost via  

a single EtherCAT P M8 connector. Over the medium term, we will cover the 

higher power range with infrastructure components and EtherCAT P sockets 

as well. 

What benefits does EtherCAT P deliver in terms of Industrie 4.0 

and/or the Internet of Things?

Hans Beckhoff: The Industrie 4.0 concept in particular requires you to collect 

and analyze a multitude of signals, for which EtherCAT P provides the ideal 

sensor, actuator and measurement technology bus. Corresponding IP 65 I/O 

modules will make it easy for the user to place measuring points wherever 

they are needed and forward the data to the Internet of Things via protocols 

like AMQP or MQTT. With TwinCAT IoT and TwinCAT Analytics we are already 

offering ideal solutions for such applications today.

Author: Stefan Ziegler, Marketing Communications, Beckhoff



XTS: individual motion profiles 
increase production efficiency

Innovative bottle cartoner for the pharma industry
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Linear transport systems are currently the topic of lively discussion in the packaging industry. Correspondingly keen was 
the interest when Uhlmann made its first presentation of a pharmaceutical prototype incorporating this new technology at 
FachPack 2015 in Nuremberg. In the case of the exhibited Cartoner C 2155 for the packaging of bottles, the product transport 
no longer uses an intermittent motion belt drive with a set pitch. Instead, the XTS transport system operates with separate 
“movers”, each with a product tray, which travel along a guide rail, resulting in a 25 percent increase of the machine output with 
reduced number of rejects.

chains. The Uhlmann prototype clearly demonstrates that the XTS system is a 

sustainable option. “The linear transport system allows good visibility, is easily 

accessible, and is straightforward to clean with its closed surfaces. These factors 

mean it is ideal for use in the pharmaceutical sector, especially when it comes 

to the packaging of liquids. Fast line clearance and GMP-compliant design are 

particularly important here”, explains Jürgen Walser, Global Product Manager 

responsible for the innovative Uhlmann project. “Even more interesting, how-

ever, is the impact the individual motion profile has on the output. The proto-

type eliminates significantly fewer products and attains distinctly higher line 

efficiency – and that at a 25 percent higher machine output.” The event-driven 

motion of the movers makes this possible. The product can wait at the product 

loading point for a perfect carton and does not have to be rejected because the 

product transport cycle must continue. The flexible speed and accurate position-

ing allow precision insertion of pack enclosures. Among other factors, the low 

maintenance requirements have a positive influence on the overall equipment 

effectiveness (OEE): the retightening or replacement of belts and chains is no 

longer necessary. A plug system permits straightforward and tool-free exchange 

of the movers. On account of the free-motion principle and the high dynamics of 

the movers, improved performance is achieved: accelerations of up to 100 m/s2 

and speeds of up to 4 m/s can be attained.

The reactions of the FachPack visitors were correspondingly positive. “One 

remark heard: ‘A topic discussed by everyone and Uhlmann has implemented 

it.’ We are very pleased that our innovative strength is so obvious in this case. 

After all, we have worked hard on this”, says Jürgen Walser. Uhlmann started 

working back in 2011 on development of the XTS transport system in cooper-

ation with the automation and drive technology specialist company Beckhoff. 

The Uhlmann team was primarily responsible for the design of the guide rail 

and the movers with the product trays. Extensive tests were carried out and, 

finally, patent applications submitted. Uhlmann is currently offering pilot cus-

tomers the opportunity to test the cartoner in regular operation. Uhlmann sees 

the application of the XTS transport system in the cartoner as an initial step. 

Jürgen Walser explains: “This technology offers diverse opportunities to solve 

the widest range of packaging tasks. The outcome of the cooperation between 

Beckhoff and Uhlmann clearly shows that we are in the forefront when it comes 

to the development of mechatronic solutions for pharmaceutical packaging 

machines,” Jürgen Walser concluded.
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Further information:
www.uhlmann.de/en.html
www.beckhoff.com/xts

The flow of the movers is controlled by “mobile” magnetic fields. The entire 

length of the transport section is fitted with individually switchable magnetic 

coils, while the movers have permanent magnets. As the coils are driven inde-

pendently, the movement of each individual mover – and thus of each separate 

product – can be controlled irrespective of the other products. “The use of XTS 

rules out the necessity to choose between intermittent or continuous motion 

transportation. Every product has its own motion profile instead. Acceleration 

and deceleration phases, such as fast transport of the empty movers, reduced 

speed during manual feeding, or a short stop when inserting pack enclosures, 

are possible – to optimally suit the product and the process. This brings about 

new levels of freedom in packaging machines, and processes can be decou-

pled”, says Thomas Aumann, Design Engineer Development and XTS Project 

Manager at Uhlmann Pac-Systeme GmbH & Co. KG, explaining the operating 

principle.

On the whole, the trend in virtually all branches of industry is toward mecha-

tronic or electronic systems. The packaging industry is also currently seeking 

alternatives to conventional products transport using mechanical belts and 
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Key technology: PC-based  
control in high-precision  
key manufacturing  
with 10 µm accuracy

Millions of people have held keys from Wilka in their hands. Problem-free keys and locking cylinders are taken as a matter of 
course everywhere, without giving thought to the demanding production processes involved. It may come as a surprise that lock 
and key products require very efficient and high-precision production technology which, in the process, even compensates for 
temperature fluctuations of a few degrees. Aumat and AST have opted to develop the corresponding systems to address these 
needs with PC-based control from Beckhoff, ensuring manufacturing precision of 0.01 mm as required by the key industry, while 
enabling easy implementation of customized special machinery – all with minimal engineering effort.

Open, flexible control and drive technology in special machines  
for the locking systems industry
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According to Achim Ihlefeld, Technical Director at Aumat, the fundamental 

requirement for specialized machines is the high degree of precision when 

machining the key blanks: “The maximum key tolerances lie in the hundredth 

of a millimeter range. In order to reliably meet this tolerance, the mechanical 

engineering has to be better by another order of magnitude. This requires the 

shortest possible control cycle times and servo axes with very high precision. 

Both of these can be implemented quite well with PC Control from Beckhoff, 

so that even several parallel milling cycles can be achieved with several  

Typical for the key industry and for specialist, Wilka Schließtechnik GmbH in 

Velbert, Germany, is production of custom orders. Technical Director, Olaf Witte 

explains: “In a manner of speaking, we mass produce with a lot size of 1. While 

an order can cover 1,000 identical items, each one is usually different – all the 

way down to a single order for a duplicate key.” Production at Wilka is corre-

spondingly flexible in its structure, with a great variety of special machines as 

developed by Aumat Maschinenbau GmbH, in Solingen, Germany, together with 

system integrator, AST GmbH in Wuppertal.

Wilm Schadach, from the 

Beckhoff Rhein/Ruhr office; 

Achim Ihlefeld, Technical Di-

rector of Aumat Maschinenbau 

GmbH; Manuel Krümmel, Head 

of Key Production, and Mark 

Straka, Manager of Electrical 

Maintenance, both from Wilka 

Schließtechnik GmbH; as well 

as Wilfried Wengenroth, Man-

aging Director of AST GmbH 

(from left to right)
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corresponding servo axes.” Tim Themann, software developer at AST, adds: “The 

precision requirements are so high that even temperature fluctuations of a 

few degrees can be critical for the machining results. PC Control regulates this 

influence via continuous temperature monitoring.”

Key production line modernized with two stand-alone machines

The advantages of PC-based control are apparent in a Wilka production line 

for keys, which – according to AST Managing Director, Wilfried Wengenroth 

– consists of two stand-alone, specialized machines: “An existing key cutting 

machine for cutting the key bit was overhauled and equipped with control and 

drive technology from Beckhoff. Added to this was a profile milling machine, 

likewise controlled via PC Control, for the milling on the key side. The keys are 

manufactured to order during the run, first getting the longitudinal profile, then 

the notches. They are then finally delivered with the associated locks.” Achim 

Ihlefeld adds: “With the two Beckhoff controllers, Wilka benefits from a uniform 

user interface; if necessary, the company can continue running the second  

machine without interruption in the case of a machine stoppage.”

The cutting machine has nine servo axes while the profile milling machine has 

23 servo axes, which are implemented via AX5000 Servo Drives and AM3000 

servomotors. Both machines are interlinked and communicate via two gate-

ways programmed in C#. These each run on a C6930 control cabinet Indus-

trial PC (IPC) on the corresponding machine and communicate via ADS with  

TwinCAT automation software. In addition, the IPCs are in charge of data trans-

fer to the central data server of Wilka. According to Achim Ihlefeld, each milling 

spindle on the profile milling machine also has its own tool management: “In 

this way, the four milling spindles manage with 12 cutters each, in order to 

efficiently carry out the many and varied longitudinal milling operations from 

the thin master key to the thicker special keys that only fit specified locks of a 

locking system. Conventionally, hundreds of specific cutters are often provided 

for this purpose. In our case we avoid this by intelligently coordinating usage 

of the 48 cutters via the tool management system.” Tim Themann adds: “Tool 

management is implemented via TwinCAT NC I. This way, it is not only possible 

to select the appropriate cutters, but also to cut ideal lines. Therefore, you can 

have a smoothed edge between deep and flat milling notches lying next to one 

another, and the finished key is reliably prevented from improperly catching in 

the lock cylinder.”

Integrated PC Control: the ideal foundation for Industrie 4.0

“The specialized machines from Aumat have been using PC-based control from 

Beckhoff since 2005,” says Wilfried Wengenroth. “At AST, we’ve been working 

with it since 2004. In this context, EtherCAT is also a critical advantage, specifi-

cally due to the ability to perform automatic scanning of the system, in particular 

during initial commissioning. Additionally, EtherCAT offers rapid and convenient 

diagnostics of all bus devices.” Mark Straka, Manager of Electrical Maintenance 

at Wilka adds: “Our evolved controller landscape is by nature heterogeneous, 

but we have invested about seven years now making the move to Beckhoff 

technology. Along with the high computing power, the openness of the system 

is a vital benefit for us. The older legacy control technology can be integrated 

without great expense and the higher-level corporate network can be connected 

According to the order, the key blanks first receive the desired longitudinal profile 

and then the notches of the key bit.

In the process, decentralized collection of I/O data via the EtherCAT Box modules, 

EP1008 and EP2028, directly on-site reduces the required control cabinet space to  

a minimum.
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just as easily. The latter is increasing in importance to ensure that the entire 

production infrastructure is available via a standard network, from order entry 

to production, all the way to service.”

In this way, the ideal prerequisite is given for the implementation of Industrie 4.0  

concepts. According to Olaf Witte there is one important aspect that should 

not be forgotten in this regard: “The more production relies on networking, the 

more serious the potential damage can be in the case of malfunctions. What 

good does highly flexible, lot size-1-production do when the systems are down? 

Therefore, system availability and control technology service are becoming 

even higher priorities for us. In the case of Beckhoff, this works quite well and 

quickly.” Mark Straka also confirms this: “The speed with which we respond 

to inquiries is often crucial for us. After all, production downtime can be very 

expensive. However, this is not only true in the case of service or procuring 

replacement parts. Just as critical is the speed with which Beckhoff has devel-

oped technical innovations over the years and accompanied those innovations 

with project support. Meanwhile, there is hardly an application that cannot be 

solved with PC Control. In addition, with the compact and modular system we 

save up to 50 percent in control cabinet space and about 20 percent in hard-

ware costs compared to conventional PLC technology. Moreover, it is possible 

to respond rapidly and flexibly to new requirements via EtherCAT Terminals or 

Box modules, such as for subsequent temperature compensation.”

Scalable, application-specific automation technology

At the key production line, PC Control handles all automation technology 

tasks: control of machine operation, HMI for setup and automatic operation, 

fault message display and data archiving, data handling via gateways as well 

as NC-control of the 3-axis milling gantries. Five 3-axis stations controlled by 

TwinCAT NC I are used for the profile milling machine, while three stations are 

used for the key cutting machine. Added to this is key transport via 15 transfer 

stations and the supply of the key blanks with a total of 32 servo axes handled 

by AX5000 drives with system-integrated safety functions.

This is all controlled via one C6930 control cabinet IPC per machine, which is 

connected to a CP6902 15” built-in Control Panel for visualization programmed 

using TwinCAT PLC HMI. According to Wilfried Wengenroth, it offers sufficient 

power even for future system expansions: “The high computing power and fast 

control tasks allow us to solve very challenging assignments, such as high-pre-

cision drilling control or in the case of broaching machines, tool breakage 

monitoring implemented via acquisition of the motor current. The TwinCAT 

Database Server offers additional benefits from PC-based control technology. 

It can be used to process very large data quantities without reducing the PLC 

cycle times.” The universal EtherCAT-based data acquisition – either centralized 

or decentralized depending on your requirements – offers further advantages 

either via EtherCAT Terminals in the control cabinet or directly on-site in the 

process via EtherCAT-capable valve terminals and with EP1008 or EP2028 

EtherCAT Box modules.

Considerable savings through One Cable Technology

Since 2014, Aumat machines have consistently relied on the One Cable Tech-

nology (OCT) aspect of Beckhoff Drive Technology. It unites power supply and 

feedback systems in a standard motor cable and significantly reduces hardware 

and commissioning costs, as Mark Straka confirms: “OCT gives us a tremen-

dous advantage when building a system, in particular due to the reduced labor 

requirements and sources of potential errors. In addition, the number of cables 

is cut in half and there is more compact, more scalable cable routing, which 

by itself makes up about 30 percent of the cost savings.” Wilfried Wengenroth 

sees two further benefits: “With the very stable data transfer in OCT, EMC is 

no longer an issue. Another plus is the fact that OCT can be easily and rapidly 

parametrized. The tremendous savings in work time and material therefore 

reduce engineering requirements on the part of programmers.”

Further information:
www.ast-gmbh.com/en
www.aumat.com
www.wilka.de
www.beckhoff.com/motion

The interlinked key production line designed by Aumat and AST, consisting of a  

key cutting machine and a profile milling machine, machines key blanks with high 

precision down to lot size 1.
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The OilPainter is a fully automated picture painting machine that produces 

images with acrylic paints in a post-impressionist style. It can paint a Mona Lisa 

in the style of van Gogh or a picture of Audrey Hepburn that looks like it was 

created by Andy Warhol. The first production-ready model of the painting robot 

is currently located in a former print shop in Zollikerberg near Zurich in Switzer-

land, but will soon produce one-of-a-kind paintings for a large furniture retailer, 

among other clients. 

“To create these unique works of art, the data for the motif to be painted must 

be provided to the controller in a vectorized, pre-programmed form. That way, 

the machine knows each brushstroke before it even begins painting,” explains 

Patric Lüthi, the CEO of OilPainter Ltd. in Zurich. “When the robot paints, it follows 

the program stroke-by-stroke with 11 different brush widths, which in turn can 

be positioned at any angle. By dividing the image into X/Y axes and the R-axis 

as the rotational brush angle, any stroke can be executed with any brush width. 

However, unlike a human painter, the OilPainter can rotate the R-axis continu-

ously, for example, to paint a complete spiral without having to lift the brush or 

to generate a calligraphic work of art.”

Numerically controlled servo technology for  

high-precision movements

When the machine paints, the five main axes provide the motion and the five 

auxiliary axes mix the colors. The three main axes (X, Y and R) must be perfectly 

synchronized at all times. The Z-axis is governed by the height profile of the can-

vas and the support table. The fifth main axis controls the brush position, which 

can be synchronized or non-synchronized with the R-axis. 

The OilPainter is controlled via TwinCAT NC I software, as Patric Lüthi explains: 

“TwinCAT NC I controls the three path axes and the five auxiliary axes. In 

addition, the jet axis is linked via a master-slave axis, while the Z-axis is safety- 

Ten high-precision servo axes open up  
a new world in fine-art painting 
IT specialist, Patric Lüthi has developed a unique, robot-controlled painting technology for producing fine works of art. Using 
acrylic paints, his OilPainter robot can emulate existing pictures as well as create stunning originals. To accomplish this, Beckhoff 
TwinCAT NC I software controls five main and five auxiliary axes which run via servomotors and servo drives, also from Beckhoff.

PC-based NC and drive technology for a painting robot

CEO Patric Lüthi (in the foreground) and Robert Urech, Area Sales Manager, 

Beckhoff Switzerland, delighted with a new work of art.

worldwide | switzerland       PC Control 01 | 2016
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controlled with a separate process. The paint is applied with high-precision, 

medical-grade pumps, whose auxiliary axes move simultaneously with the three 

main axes. The pumps, in turn, are driven via three EL7342 2-channel DC motor 

output stages. The system generates any color in a mixing chamber just ahead 

of the brush, proportionally with the pumps and in perfect synchronization with 

the motion speed – even during acceleration or deceleration.” 

The X- and Y-axes are driven by Beckhoff AM80xx servomotors. The motor for 

the X-axis is flange-mounted to the axis, utilizing an angular gear with shaft 

feedthrough and driving two belts. “This way, we can use a standard motor that 

is mounted perpendicularly to the axis,” Patric Lüthi adds. “These servomotors 

are controlled via AX5125 and AX5118 1-channel Servo Drives, respectively, and 

we leverage this control technology to support fast and highly-dynamic position-

ing tasks.” The Z- and R-axes are controlled via AM3112 servomotors, featuring 

maximum torque yield, high dynamics and high positioning accuracy. They are 

designed for use with compact EL7201 servo terminal. In fact, the OilPainter 

uses the high-speed EtherCAT industrial Ethernet protocol for all communication 

tasks. With a cycle time of 1 millisecond, the controller checks whether all axes 

are operating synchronously 1,000 times per second.

Applying colors correctly takes practice – even for a robot

According to Patric Lüthi, the technical challenges are huge when it comes to the 

correct application of acrylic paints: “The color flow must be perfectly coordi-

nated with each brushstroke. In addition, the right color tone must be available 

instantly without any premixing. That’s why we place the high-viscosity paint 

under pressure so that it can be pushed to the pumps through hoses. The pumps, 

in turn, operate with low pressure so that the color can flow smoothly from the 

brushes without splattering.”

The palette of the OilPainter consists of five basic colors: cyan, magenta, yellow, 

black (K) and white. “This is a basic difference when compared with color han-

dling by inkjet printers, which rasterize the image in CMYK. We don‘t rasterize, 

which is why we also have white as a basic color and for mixing pastels and 

greys. Normally, you can produce black with CMY, but it’s actually more of a 

dark-brownish black. That’s why the software adds black. We create greys from 

black and white, with the mixing ratios determined by the color‘s coverage as 

well as the quantity and size of the pigments,” summarizes Patric Lüthi about the 

application requirements placed on the machine‘s control technology. 

High flexibility through library of functions

The degree of digitization in the final OilPainter artwork depends on the picture’s 

complexity and the desired results. “The user must determine which brush width 

and color you want to use. After all, we don‘t merely want to copy the original 

painter’s style – which is why we have developed our own logic,” explains Patric 

Lüthi. “If you want to paint the reflection of sunlight on a face, for example, the 

system must know which brush should apply the white color at which point. The 

result is impressionist. If you permit only straight brushstrokes, the picture looks 

like it was painted with a putty knife. Alternately, if you permit only points, the 

finished art is close to pointillism. The time it takes to produce a painting depends 

on the number of brushstrokes. For example, if you have 10,000 strokes with each 

taking one second, a picture can take several hours.”

All brushstrokes are stored in a Visual Basic interface. With its numerous library 

functions, TwinCAT uses this information to generate the various painting op-

tions. “The controller translates the data into CNC commands. The GUI generates 

the G-code and transfers each complete brushstroke to TwinCAT for execution. A 

complete picture requires thousands of brushstrokes, and if you were to convert 

all brushstrokes into their waypoints in a single step, you would wind up with a 

huge G-file, which would overtax the computer’s RAM and make interruptions 

impossible,” explains Patric Lüthi. “However, we must be able to clean the system 

between color changes or wait until parts of the picture have dried to continue 

painting.”

Although a painting robot seems quite exotic at first glance, the solutions can be 

transferred to other industries, which is why OilPainter Ltd. has already received 

inquiries to develop solutions for other compounding challenges, again featuring 

Beckhoff control solutions.

Control cabinet with two servo amplifiers from the AX51xx series and 

three EL7201 servo terminals in the I/O level located above

Further information:
www.oilpainter.com
www.beckhoff.ch

The OilPainter machine in its total length
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Maximum precision and  
speed, guaranteed
Twins brand gas fittings are used in gas cookers and ovens produced by internationally-known appliance manufacturers. These 
components are manufactured on machines developed and built by Beocom, based in northern Italy. Around 20 years ago,  
Beocom developed the first automatic tandem installation and testing machines that featured two test stations arranged  
in parallel, which led to the brand name, Twins. This innovation formed the basis of the company’s longstanding success. More 
recently, Beocom implemented a new transfer line for the machining of small parts for gas fittings, based on an integrated  
PLC and motion control solution from Beckhoff.

Transfer line of small parts optimizes gas fitting production

Transfer line in the form of a rotary dial 

and index machine used in the manufac-

turing of small parts for gas fittings.
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“The most innovative feature of the automatic tandem testing unit we devel-

oped at the time was the independent pick-and-place of parts at the two sta-

tions,” reports Ivan Omodei, who, together with Franco Borsi, founded Beocom 

in 1995. “Although automatic tandem units weren‘t new at the time, parts could 

previously only be picked up once both machining operations were complete, 

which resulted in longer cycle times. The transition to a PC-based control plat-

form enabled us to shorten the cycles and control them independently, based 

on sequential master logic.”

Recently, Beocom developed a transfer line for machining (milling, cutting, turn-

ing, drilling, thread cutting, etc.) of metal sleeves for installation in gas fittings. 

These components are responsible for the tightness of the fitting, which is why 

they are manufactured with maximum precision from a brass rod. “Our transfer 

line is based on the principle of an electronically controlled rotary table, which 

in turn, benefits from our solid expertise with automatic assembly and testing 

machines,” says Ivan Omodei. The throughput varies, but is typically within the 

range of several thousand parts per day, depending on the dimensions and ma-

chining requirements of the workpiece. The parts are automatically placed into 

transfer stations. This virtually eliminates downtime for configuration changes 

and productivity is increased significantly.

Embedded PC integrates both PLC and motion control

A Beckhoff CX2030 Embedded PC serves as central control unit for the transfer 

line. It not only monitors the distributed I/O points, but also synchronizes the 

motion of the 31 axes. Servomotors from the AM8000 series, with One Cable 

Technology, and linear servomotors are implemented. The entire periphery, con-

sisting of sensors, converters and actuators, connects via EtherCAT. Temperature 

and vibration sensors enable measured value monitoring for the entire transfer 

line. In addition to EtherCAT I/O terminals in protection class IP 20, robust  

IP 67 Fieldbus Box modules are used, installed directly on the machine. The  

safety solution is integrated via TwinSAFE I/O terminals, which are directly 

connected to the Embedded PC. A remote 15-inch CP3915 multi-touch Control 

Panel is used as HMI hardware. The customized panel attaches to a movable 

mounting arm for ergonomic machine operation.

While the control architecture is based on standard components, Beocom has 

developed the complete application software for the transfer line in-house. Ivan 

Omodei proudly points out that the software offers functionalities not available 

in conventional NC controllers.

Beocom standardizes on PC-based control 

Entrepreneur Ivan Omodei can list a number of reasons why he now implements 

PC-based control technology from Beckhoff as the standard in his machines. 

“Our previous solution was no longer competitive. Back in 2011, we equipped 

one of our machines with a Beckhoff control platform for the first time. We 

quickly realized that it was an ideal match for our requirements in terms of 

performance, speed and precision. Assembly and testing lines consist of ma-

ny subassemblies, so centralized PC Control enabled us to achieve optimum 

performance with full integration of all components. In addition, EtherCAT as 

the high-speed communication system guarantees fast and consistent signal 

transfer from thousands of data points along the machine edges.”

According to Ivan Omodei, another highlight is the diagnostic capability of PC- 

and EtherCAT-based control: “EtherCAT enables us to target the diagnostics 

precisely to the individual I/O points, instead of a whole strand. Based on the 

PC Control platform, faults are also easy to remotely diagnose. For example, we 

can detect whether there is an actual problem or whether an alarm was trig-

gered by incorrect operation or machine settings, which is quite often the case. 

In addition, the high-performance capacity Embedded PCs, in conjunction with 

suitably large storage media, enable precise product tracking.”

PC Control 01 | 2016       worldwide | italy

Further information:
www.twinsnet.com
www.beckhoff.it

View of the central control cabinet of the Twins transfer system, on which small parts 

for gas fittings are manufactured. A total of fifteen 2-channel and two 1-channel 

AX5xxx EtherCAT Servo Drives are used for controlling the axes.

Ivan Omodei (left), Managing Director of Beocom, and Raffaele Balzan (right), Area 

Sales Manager, Beckhoff Italy, at the Control Panel.
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The energy storage and frequency control system from Power21 ensures an 

uninterrupted supply of power by maintaining the ideal balance between gene-

rated and consumed electricity. A small percentage of the total generated elec-

tricity (5 percent in this case) is reserved as additional capacity for power output 

and is stored in accumulators. The energy storage system detects momentary 

frequency changes (60 ± 0.01 Hz) in the grid within 20 ms; the grid frequency 

is regulated by the storage or output of energy.

The Energy Storage System (ESS) developed by Power21 consists of three main 

elements: the Power Conversion System (PCS), the Power Management System 

(PMS) which measures the frequency and controls, and finally, the accumulators. 

The central control platform of the PCS module – virtually a frequency controller 

master – is a CX5020 Embedded PC with TwinCAT 3 automation software and 

inline EtherCAT Terminals for the I/O system. Frequency control algorithms and 

the system control for the 12 MW ESS run on the CX Embedded PCs, which is 

divided into three 4 MW frequency controllers. This protects the Energy Storage 

System against failures and ensures that the ESS has a completely redundant de-

sign. EtherCAT communication adds a wealth of built-in diagnostic functionality. 

With TwinCAT 3 software from Beckhoff installed on the CX5020s, the frequency 

control algorithm written in C/C++ runs without large-scale modifications before  

putting a system into operation. This is possible because the controller doesn’t 

have to be adapted and linked to individual I/O points or internal variables, 

which opens up previously unimagined opportunities for smart grids. A further 

advantage results from the integration of TwinCAT Scope View into the HMI 

application from Power21. This enables the operator to easily check data trends, 

increasing data reliability and making monitoring and analysis more convenient.

High-speed frequency detection and response times

To enable the Energy Storage System to control frequency fluctuations with 

high precision, the response time of the current converter in the grid must be 

made within 200 ms. It receives the voltage from the input at a speed of 200 μs  

using the EL3773 EtherCAT oversampling terminal. „The frequency measure-

ment algorithm from Power21 detects frequency changes in less than 20 ms 

and measures frequencies with a resolution of 0.0001 Hz, whereas competitors 

barely achieve values of 150 ms with a resolution of 0.001 Hz,“ explains Lee 

In-Eung, Managing Director of Power21.

Critical operational data are acquired and stored as a CSV file in a local PMS 

server. The frequency controllers sample these data at intervals of 20 ms, and 

the server summarizes all data acquired from the frequency controller in a data 

buffer until it is full. Data is then dispatched in order to minimize network uti-

lization. Further analysis data and status information are stored in a database.

ESS management software – optimized for global communication

Based on the openness and expandability of the PC-based control platform, the 

Power Management System (PMS) can communicate with the Power Conversion  

System (PCS) via standard protocols such as the DNP3 telecontrol protocol,  

IEC 61850, Modbus or CANopen. „This represents a significant advantage with 

regard to worldwide use of the energy storage system we developed,“ says Lee 

In-Eung. Various gateways complying with IEC 61970, a standard for applica-

tion program interfaces in energy management systems, can be created using 

function blocks in TwinCAT PLC software. In addition, efforts are being made to 

harmonize IEC 61970 with IEC 61850, which is available as a TwinCAT library. 

„All performance requirements were either fulfilled or exceeded during the 

final acceptance and evaluation of the frequency control/energy storage system 

installed in the substation in West Anseong, both for the testing of the response 

time and response capacity as well as the calculation of the control speed,“ exp-

lains Lee In-Eung. „As with the results of the simulation performed beforehand, 

the bandwidth for the control of the frequency improved by replacing existing 

frequency reserve generators – a function of the new 500 MW ESS.“ Recently, 

the government of South Korea has been promoting energy storage systems with 

an appropriate compensation system. As a result, Power21 has set an ambitious 

goal to offer energy storage systems with a rating of 100 GW by the year 2020.

12 MW Energy Storage 
System ensures reliable 
power supply through 
frequency control 
Korea depends almost entirely on imported energy and regularly suffers from power shortfalls at peak times, making reliable supply of 
power and grid safety significant concerns. In order to protect against grid fluctuations, Korean engineering firm, Power21 has developed 
an Energy Storage System (ESS) for frequency control. The system is already successfully deployed in power supplier, KEPCO‘s (Korea 
Electric Power Corporation) West Anseong substation. The frequency control algorithm runs on Beckhoff CX5020 Embedded PCs and 
leverages EL3773 EtherCAT Terminals with eXtreme Fast Control (XFC) technology to perform high-precision frequency measurement.

High-precision frequency measurement with  
eXtreme Fast Control technology 
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Further information:
http://eng.power21.co.kr/main.html
www.tritek.co.kr

Key Yo, Managing Director of Tri-TEK (left) and Lee In-Eung, Managing Director of the 

Power21 Corporation, in front of a control cabinet
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PC-based Control: seamless integration of measurement technology

Power failures are generally preceded by small interferences that can stem 

from a wide range of factors. Old power lines can cause additional problems; 

compounding this issue, overhead cables that lead through forests are also 

susceptible to interference from vegetation. For example, trees that fall over 

or grow too high cause short-circuits and grounded cables, leading to grid dis-

ruptions. The smart grid system developed by dLaboratory consists of the dBox, 

which is equipped with an Internet-connected measuring system and dAnalysis, 

the analysis software that collects and automatically analyzes the measured 

data from registered grid disruptions. The dBox registers every deviation in the 

grid, analyzing the data in the cloud. The electricity supplier receives periodic 

grid status updates via email, enabling the company to identify errors quickly 

and initiate remote preventive repair measures. This results in higher reliability 

and quality in the electricity supply. 

„The user can make changes to the web interface settings in the analysis de-

vice, enabling automatic analysis of various measured value groups,“ explains 

Dr. Magnus Akke, founder of dLaboratory. A search can be performed in the 

database for the analysis results, which can then be checked to determine any 

necessary actions. They are presented in the form of a list containing details of 

protective measures, or as a time diagram for a single entry with the possibility 

to zoom in. 

The measuring system is controlled by a CX2040 Embedded PC with TwinCAT 3  

automation software, directly connected EtherCAT Terminals for the measure-

ment of voltage and current, as well as for signalling. The EL3702 XFC terminal 

with oversampling functionality provides data acquisition, and the Embedded 

PC processes the data, saves them and communicates with the cloud.

Intelligent electrical grids prevent power failures
Increasing energy consumption and the massive expansion of renewable energies often lead to destabilization of the electrical 
grids in Sweden. Not only that, there are also region-specific difficulties, since the overhead cables run for many kilometers 
through dense forest and unstable ground is commonplace. Power failures affecting several thousand private households and 
numerous companies can result in high costs, presenting power supply companies with a significant challenge. In order to miti-
gate power fluctuations or failures, the Swedish company, dLaboratory Sweden AB has developed a technology that detects and 
reports disruptions at an early stage before they lead to grid failures. The seamless integration of the measurement technology in 
the PC-based control platform plays an important part in this.

Further information:
www.dlaboratory.com
www.beckhoff.se

The Swedish company, dLaboratory Sweden AB, founded in 2010 by Dr. Magnus Akke, 

Frederik Akke and Lars Wollung (from left to right), has developed a technology using 

which disruptions in electrical grids can be detected and reported at an early stage 

before they lead to grid failures.



One Panel PC coordinates 
manufacturing cell  
with 21 KUKA robots

Turnkey robotic systems for automotive assembly

With 32 manufacturing facilities around the world, Sodecia, Portuguese supplier to the automotive industry, maintains its position 
as a leading solutions provider and vehicle manufacturer. Based in London, Ontario, Sodecia’s Global Tech & Automation Center 
(GTAC) delivers highly automated machine lines, on which the components are manufactured and assembled. Sodecia GTAC uses 
PC-based control technology in its assembly lines in order to offer high quality while keeping cost under control.
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Robots play the main role in the highly automated assembly of BIW components: 

they weld the individual stampings and sub-assemblies to form the body.

Application at a glance:

Solutions for the automotive industry
Robot-assisted assembly of automotive sub-assemblies (BIW components)

Applied PC Control
– Integrated control of an assembly cell with 21 KUKA robots
− Integration of 228 TwinSAFE I/Os for hundreds of safety devices
 
Customer benefit
– High system throughput 
− Reduced commissioning time
− Small footprint of control cabinets thanks to 

IP 67 EtherCAT Box modules
− Comprehensive diagnostic functions through 

EtherCAT and TwinSAFE

“Our current ‘bread and butter’ product is our successful, turnkey robotic weld 

cell solution,” says Brent Lekx-Toniolo, Control System Concept Developer, 

Sodecia GTAC. “Our largest project to-date was completed in spring 2015 and 

includes 21 KUKA robots of various sizes (series KR 210, KR 30 and KR 6), which 

are used in the assembly of body frame and chassis segments (so-called body in 

white, BIW), for welding, material handling and sealant applications,” reflects 

Jon Bysma, Controls Specialist, Sodecia GTAC. “To begin, an assortment of small 

stampings are welded robotically into sub-assemblies. They are automatically 

unloaded and transferred to subsequent stages, where the different components 

are assembled to form the BIW. From here the process splits into two identical 

product pipelines – this split creates redundancy and improves throughput. 

Various sensors carry out comprehensive analysis, for example, to ensure that 

all fasteners are placed correctly on the assemblies, and send the data to the 

controller. After further assembly steps, the two pipelines merge back into one, 

and the assemblies move on to a final fixture.”

PC-based control throughout

Sodecia GTAC has been using the PC-based controllers from Beckhoff for its BIW 

assembly lines since 2008. “To-date, Sodecia GTAC has built 49 manufacturing 

lines based on Beckhoff PC-based control, ranging anywhere from machines with 

a single robot to lines with over 20 articulated robots,” says Jon Bysma. The cur-

rently realized welding cell with 21 robots uses a CP6202 Panel PC with 15-inch 

screen and Intel® Celeron® ULV processor. The Panel PC also handles robot-

to-robot interference detection and OEE (Overall Equipment Effectiveness) 

tracking, while managing overall fault detection and annunciation by acting as 

the HMI for the machine, and integrating all safety aspects of the machinery. 

The robots are controlled by KR C4 controllers from KUKA.

Calvin Wallace, Regional Sales Manager, Beckhoff Automation, and from Sodecia 

GTAC, Jon Bysma, Controls Specialist, Rob Remillard, Lead Controls Engineer and 

Brent Lekx-Toniolo, Control System Concept Developer (from left to right).
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compatibility of EtherCAT, we can easily integrate and monitor EtherCAT slaves 

from other manufacturers with identical diagnostic functions. We’ve only just 

scratched the surface with the potential diagnostics so the possibilities for 

building on this into the future are vast.”

High system throughput – reduced commissioning time

While never welcome in any manufacturing environment, unscheduled down-

time in the automotive industry is especially cost-intensive. “The new PC-con-

trolled manufacturing line has achieved an average cycle time of just under 

50 seconds and can produce 72 complex parts per hour and up to 355,000 

parts per year,” Toniolo explains. As a result of the functionality inherent in 

PC-based control and EtherCAT, Sodecia GTAC has also been able to reduce time 

to market significantly. “Based on a conventional controller, PLC configuration 

and programming of a system with one or two robots would normally take up 

to two months. Through the use of TwinCAT, this timeframe has been slashed 

down to two weeks, and the commissioning time for the control has also been 

cut by at least 50 percent: “In the current project with 21 robots, it took around 

two months from setting up the production lines, teach-in of the robots and the 

PLC programming, right up to commissioning and production of the first trial 

parts for the end customer,” says Brent Lekx-Toniolo.

“As a strong sign of continuity and reliability, Sodecia has been using the same 

CP6202 Panel PC type since 2008,” Toniolo explains. “It is robust and offers 

excellent value for money.” Sodecia GTAC will standardize on a new multi-touch 

Panel PC from Beckhoff in the near future to incorporate enhanced HMI tech-

nologies and functionality in its assembly lines. “Also, we will evolve our control 

programming to utilize TwinCAT 3 so we can better harness the convergence of 

automation technology and information technology.”

“The TwinCAT development environment and various software libraries reduced 

the programming time for the robotic cells by a wide margin,” recounts Rob 

Remillard, Lead Controls Engineer, Sodecia GTAC. “In TwinCAT, we can quickly 

develop sections of code in any of the IEC 61131-3 languages and then deploy 

them in several instances. With other platforms this isn‘t so easy.”

Integrated safety solution

EtherCAT also factors heavily in the application. The fast communication system 

handles all robotic communications, the I/Os, and the safety functions via the 

TwinSAFE I/O terminals. “A total of 228 safety devices are integrated in this 

line via TwinSAFE,” explains Calvin Wallace, Regional Sales Manager, Beckhoff 

Canada. “The modularity and scalability of this safety concept is of great benefit 

for Sodecia GTAC,” adds Brent Lekx-Toniolo. “This way our safety configuration 

doesn’t change much, whether we design a machine with one robot or a system 

with 21 robots as in this case. We simply remove sections we don’t need from 

the pre-built framework, but the underlying functionality remains the same.”

Sodecia even uses the TwinSAFE technology for robot programming. “During 

teaching and program verification procedures, TwinSAFE handles robot-to-robot 

lockout,” explains control specialist, Jon Bysma. “If a robot tech is teaching a 

robot, all other robots that could move into that operating space are locked out 

by means of an e-stop signal loss to the other robots. The enabling switches are 

all monitored in TwinSAFE.”

Each major automated component in the Sodecia GTAC robotic assembly line 

is connected to an EL6900 TwinSAFE logic terminal and a series of EL1904 and 

EL2904 digital inputs and outputs to handle the processing of the safety I/O, 

as well as communication with other safety equipment. The EL6900 serves as 

master for the safe communication and evaluates the data of the safe I/Os. The 

integrated safety functions include e-stops, machine monitoring, “AND” and 

“OR” functions and decouplers. The TwinSAFE option card integrated in the 

AX5103 EtherCAT Servo Drives features motion safety functions such as STO 

(Safe Torque Off) and SS2 (Safe Stop 2) to ensure safe operation of the welding 

equipment. Additional safety is offered by the two-hand function for machine 

initiation.

Zero space required in control cabinets: EtherCAT Box modules

In addition to the IP 20-rated EtherCAT Terminals, machine-mountable EtherCAT 

Box I/O modules in IP 67 protection are also used throughout the assembly line. 

The EP1908 TwinSAFE Box, for example, provides additional safety connectivity 

to switch plates at each safety gate entrance. Various EtherCAT Box modules are 

also used in non-safety technology settings, connecting to sensors, cylinders, air 

pressure switches, solenoid valves, as well as measuring devices. “Benefits from 

the IP 67 Box modules include reduced cabinet requirements, easier mounting 

and wiring efforts, as well as exceptional physical durability,” Toniolo adds. Also, 

the communication status on EtherCAT Box modules is easy to diagnose in the 

field, as all signal status indicators are highly visible.

Optimum diagnostic functionality

“EtherCAT also enabled us to implement all relevant diagnostic functions,” 

explains Toniolo. “For just one example, we’ve used this information to localize 

cable breakage right down to the exact cable in the line, resulting in indicators 

that blink on the HMI. Similarly, TwinSAFE offers an abundance of diagnostic 

information, which we‘ve utilized in the project. Thanks to the openness and 

Further information:
www.sodecia.com
www.beckhoff.ca

The assembly cell is controlled from a Beckhoff CP6202 Panel PC with 15-inch screen.
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Best-in-class automation performance 
for contract packaging applications
For 35 years, groninger & Co. GmbH based in Crailsheim, Germany, has been a successful developer and manufacturer of highly 
automated filling equipment for the pharmaceutical and cosmetics industries. In line with its international expansion, the company 
has built a second manufacturing site in Charlotte, North Carolina, and presented in early 2015 its first new development for the US 
market at the WestPack trade show in Anaheim, California. The lite-F machine features high precision and speed. As a compact sys-
tem with low space requirements and a competitive price point, it focuses in particular on the growing contract packaging market.

Compact filling machine for the cosmetics industry

The new lite-F is the first machine built by 

groninger USA. It was designed for contract packag-

ing applications and small-batch production runs.
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The machine portfolio of groninger covers a broad spectrum of functionalities 

that includes not only the actual filling process, but also the cleaning and 

sterilization of containers as well as the capping, handling, labeling and storing 

of goods. 

Until a few years ago, all groninger machines were made in Germany and ex-

ported all over the world from there. groninger USA initially operated only as a 

sales and service office for the German parent company. This changed in 2013, 

when the company also started to design and build machines in Charlotte, North 

Carolina. This step had been preceded by strong sales growth paired with an in-

crease in local upgrades and retrofits of older machines as well as other services. 

“This gave rise to the idea of manufacturing machines in the US, which recently 

culminated in the introduction of the lite-F series,” recounts Stefan Winzinger, 

Electrical and Automation Engineer at groninger USA.

Maximum functionality at an affordable price

The lite-F machine was designed predominantly for non-sterile or non-aseptic 

filling processes and meets the price and performance needs of contract pack-

aging companies and startups as well as of small batch production runs. The 

transfer system of the filling machine is designed as a conveyor loop with and 

without pucks. An alternating gate can be adjusted to suit a wide range of 

container sizes. The lite-F can transport two objects simultaneously, i.e. handle 

double-filling, and the fill volume in each bottle can be easily adjusted. “Being 

competitive in the rapidly growing contract packaging segment requires innova-

tive automation technology that offers maximum functionality and high repeat 

accuracy at an affordable price point,” explains Stefan Winzinger. “With the 

lite-F, a contract packaging provider who must handle 10 different product types 

in a single shift, for example, does not need a significant equipment investment 

in order to achieve the required throughput,” adds Dave Gozlan, groninger’s 

business development manager. 

TwinCAT 3 as the universal control platform

When the developers at groninger USA designed the lite-F machine, they 

decided to use the Beckhoff PC-based automation solution: “Technological 

standardization and cost control were the decisive factors,” says Dave Gozlan. 

The control platform on the lite-F is a CX5020 Embedded PC running TwinCAT 3  

automation software. “The CX5020 features an outstanding price-to-perfor-

mance ratio, has ample processing power and is upgradeable,” says Stefan 

Winzinger. “As the central hardware component, it controls PLC, HMI, motion 

control and safety technology, which eliminates the need for separate expensive 

hardware devices.” 

The lite-F ships with a multitude of multimedia-based reference materials, 

including video tutorials for installation, operation, setup of connected devices 

and troubleshooting. Using the PC-based control platform, groninger can offer 

its customers web-based services, including remote support via VPN for linking 

the lite-F with its support department in North Carolina. Via webcam, the 

groninger support team can get a clear picture of what actually needs to be 

done to fix a potential problem. The webcam is also used to guide the customer 

step-by-step through a filling process, for example when new or unusual types 

of bottles must be filled.

Advanced operator interface with convenient multi-touch  

capability

For process visualization, the CX5020 is equipped with a 12-inch CP3912 Con-

trol Panel. With multi-touch functions like zooming and scrolling, the operator 

can call up websites, PDFs and other documents. The lite-F’s control panel, which 

groninger developed in cooperation with Beckhoff, features five mechanical 

keys, including an Emergency Off switch. “The built-in keys save money by 

eliminating the need to wire connectors and install accessories in the control 

area. The plug-and-play design with DVI/USB ports is another welcome benefit,” 
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The filling system of the lite-F used groninger’s proven positive  

displacement pumps for high-accuracy applications.
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says Stefan Winzinger. He adds: “And let’s not forget the elegant design of the 

CP3912 panel, which accentuates the filling machine‘s style and quality.”

EtherCAT makes it easy to implement customer requirements

Industrial Ethernet technology also played an important role in optimizing 

the lite-F’s control architecture. “The EtherCAT system from Beckhoff helps us 

easily implement new customer requirements,” says Winzinger. “If we need any 

additional communication interfaces in the future, we have the corresponding 

hardware and software gateways at our disposal.”

Via the EtherCAT I/O components, which are implemented in IP 20 and IP 67 

protection ratings, the entire system communication is consolidated into a 

single bus. “The EtherCAT Box modules in IP 67 can be mounted directly on the 

machine, which saves space in the control cabinet and makes cabling easier, 

because they can be installed much more closely to the field devices,” explains 

the electrical engineer.

Integrated safety solution

All safety systems, including the Emergency OFF button on the control panel 

and the machine‘s protective doors, are controlled via TwinSAFE. If a hazardous 

situation arises, the safety system cuts the power to all drives. It can also turn 

off the pneumatic devices in an emergency or if someone opens the protective 

doors. “With the integrated TwinSAFE safety solution there is no longer a need 

for a stand-alone safety system and the related cabling requirements,” adds 

Winzinger.

Lower costs, smaller machine footprint

The lite-F has achieved some impressive results since its introduction in early 

2015. “The PC-based control platform and its standardized I/O system with 

integrated safety features save groninger roughly 23 percent in equipment 

costs and reduce the machine‘s footprint by over 50 percent,” reports Stefan 

Winzinger. “This is important, because one of the detail specifications included 

the ambitious requirement of being able to fit the lite-F through a regular 

doorway without having to disassemble it. This makes the machine especially 

attractive to contract packaging providers with little space and restrictive 

infrastructures.”

Best-in-class automation features will not be limited to the lite-F machine in the 

future. As Dave Gozlan explains, groninger USA wants to install the PC-based 

control platform in all new filling systems and retrofit its older ones: “The PC-

based platform from Beckhoff will also be used in other machines which we are 

developing and building here in Charlotte. Since the Beckhoff control solution 

is exceptionally scalable, it can be easily used in other machines for any process 

with liquid filling requirements.”

PC Control 01 | 2016       worldwide | usa

The entire filling system is controlled by a CX5020 Embedded PC  

via EtherCAT Terminals.

Further information:
www.groninger.de/en
www.beckhoffautomation.com 

The transfer system of the lite-F is designed as a conveyor loop with and without 

pucks. An alternating gate can be adjusted to suit a wide range of container sizes.
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Beckhoff opens technology centre  
in “Silicon Valley”
California’s “Silicon Valley” is home to the leading companies in the IT and semiconductor 
industries. Beckhoff opened its new technology centre in April 2016 next door to Intel, Apple 
and Google, cementing a local presence in the hotspot of IT and electronics development. The 
Beckhoff technology presentation aims to serve customers from all over the world.
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Intel

Apple

Google Microsoft Beckhoff

Facebook

Beckhoff opened its new technology and visitor centre in Silicon Valley in San 

Jose in April 2016, located around 50 kilometres southeast of San Francisco. 

“This is precisely where technologies that shape all of our futures are conceived 

and developed. We want to contribute to this process through our automation 

technology,” explains Managing Director, Hans Beckhoff. “The ‘Valley’ is a 

hotbed for technology, with exciting customers and highly interesting business 

opportunities. Furthermore, the modern technology trends growing out of the 

Valley act as a driving force for automation in particular. We believe that we, 

together with our global customers, can and must leverage these cutting-edge 

innovations. The convergence of technologies from the fields of automation, 

IT and Internet, a strategy consistently pursued by Beckhoff, will be especially 

visible in our San Jose branch.”

As Aurelio Banda, President of Beckhoff North America, explained at the 

opening of the technology centre: “This is a major milestone for Beckhoff as a 

globally operating company, and naturally for Beckhoff USA as well, given that 

California represents one of the strongest economic regions in the US. Our goal 

is to establish even more extensive business relationships with the world‘s larg-

est technology companies. Growing our presence in Silicon Valley – as a magnet 

for technology and our new office location – suits this strategy perfectly.”

Strategically positioned for ease of access, the new technology centre features 

nearly 1,200 square metres of floor area and accommodates a showroom, sales 

offices, an engineering department and training facilities. In addition to the best-

in-class technical support Beckhoff will provide to the many customers based in 

this region, we also offer direct sales, technical services and customer training.

With the opening of the Technical Center in Silicon Valley, Beckhoff now main-

tains seven regional sales and support offices in North America.

Further information:
www.beckhoffautomation.com



The Jilin City People’s Grand Theater at night 

Integrated building automation with Beckhoff technology

Jilin City shines with 
People’s Grand Theater
In September 2015, Jilin City in China inaugurated its People’s Grand Theater with a film festival. 
In only two years, a complex was erected, consisting of two theaters, four movie auditoriums 
and various administrative wings in an area spanning roughly 37,000 square meters. All building 
automation systems, including the intelligent lighting controls, were realised on behalf of the con-
struction contractor China Railway 17th Bureau Group Co., using Beckhoff technology.
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Interior views
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Jun Han, technical director of the “Grand People’s Theater”,  

in front of the control cabinet

The KM2614 with four pluggable power relays in one fieldbus module makes it 

possible to control consumers with high power requirements directly on the supply 

network. Each relay can be switched on or off manually.
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As modern buildings become fancier and more complex, the scope of building 

automation systems increases as well, making simplification of the systems a 

new challenge. “The PC-based control platform from Beckhoff was totally new 

for us,” explains Xinsheng Wu, project manager for the low-voltage system 

installed at the Jilin City People’s Grand Theater. “The integrated building auto-

mation solution and the ability to control all devices from a single platform have 

greatly simplified the entire system. In the past, we needed different control 

components from two or even three manufacturers, which made the system 

much more complex.” 

Embedded PC, the integrated control platform for all functions

The PC-based control architecture is much more flexible than traditional systems, 

as Jun Han, the theater‘s technical director, notes: “To meet the requirements of 

this project, we only had to select the respective interfaces for the field devices 

and integrate them into the terminal string. The large selection of Beckhoff I/O 

terminals covers all building bus systems, including BACnet, EnOcean and DALI, 

among others. What impressed me most, however, was the fact that we needed 

only a single software tool for everything from planning to completion, helping 

us complete the entire project earlier than scheduled.”

 

For the building automation, intelligent lighting controls, room controls and 

other subsystems, there are 18 CX8090 Embedded PCs, 74 BC9050 Ethernet Bus 

Terminal Controllers, 250 KM2614 4-channel relay modules and approximately 

200 digital and analog terminals installed in the People‘s Grand Theater. “The 

entire building automation system is based on an integrated control platform, 

which simplified the project’s execution as well as future maintenance activi-

ties,” says Jun Han. “In addition, connecting the I/O terminals is easy; they are 

also very easy to replace, if necessary. As a result, the theater technicians don‘t 

have to worry about finding maintenance help, performing the work completely 

by themselves.”

Further information:
www.beckhoff.com.cn



Echo Precast Engineering in Houthalen, Belgium, is a renowned manufacturer 

of machines for the production of pre-stressed concrete building materials up to 

2.4 meters wide and 120 meters long. “We serve a very special market,” says Jo 

Nijs, automation engineer at Echo Precast Engineering. “The machines operate 

in rough environmental conditions, yet must maintain exceptional precision.”

CX2020 Embedded PC controls concrete extruder

The latest machine developed by Echo Precast Engineering, the X-Liner®, is an 

extruder that uses augers to press concrete into a mould while it glides along 

a track. “To ensure consistent concrete strength and short drying times, we 

must control the density of the material with a relatively complex algorithm. 

Compressing the concrete through vibration, while compensating for potential 

variances in the concrete‘s composition and quantity in the hopper, is part of our 

core competencies. Let’s not forget that concrete is a composite product with 

varying properties,” explains Jo Nijs.

“We have standardized on Beckhoff automation technology within the Progress 

Group, which includes Echo Precast Engineering,” says the automation expert. 

“The PC-based control platform delivers the reliability and flexibility we need for 

our machines. In addition, Beckhoff is a global player, just like we are. This means 

that we can support our customers wherever they may be, sourcing replacement 

parts on short notice. 

“Our machines are designed in such a way that all the intelligence resides in 

the controller. This makes it possible to switch out components with minimal 

configuration effort. Since the market for prefinished floors made of pre-stressed 

Fully automated production of  
pre-stressed concrete elements

The use of pre-stressed concrete elements, which are delivered cut-to-size and already include the necessary cutouts for plumbing 
and lighting, is common in construction projects today. The hollow-core components are superior to alternative ceiling designs 
because they require less concrete while delivering the same load-bearing capacity. Echo Precast Engineering, a member of the 
Progress Group, specializes in building machines for the production of such elements. Flexibly adaptable and equipped with the 
latest control technology, the machines make it possible to manufacture custom-tailored elements with a high degree of effi-
ciency. The PC-based controllers not only run the equipment, they also determine the cutout positions and other details based 
on architect drawings.

Seamless integration of CAD files into the automation platform

The hollow-core slabs are cut to size and shipped to construction sites with pre-cut 

openings for plumbing and electrical lines.
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Echo Precast
Echo Precast Engineering, headquartered in Houthalen, Belgium, develops and 

builds machines and systems that produce pre-stressed concrete elements. 

With its technological expertise, the company has made a name for itself all 

over the world. Echo Precast Engineering is a subsidiary of the Progress Group,  

a supplier of technology solutions to the precast concrete industry.

concrete requires an infinite number of variations, short setup changeover times 

are extremely important. The X-Liner® can be fully reconfigured by a single oper-

ator in less than 30 minutes,” says Jo Nijs.

Application software runs side-by-side with the PLC

Immediately after the X-Liner® has formed a floor element, another machine, the 

plotter, moves along the track and indicates with paint the location of the hollow 

core slabs, as well as openings for plumbing lines and other conduits which are 

cut in the next step. The plotter operates completely autonomously. The markings 

are specified in a PXML file that is generated based on the architectural drawings. 

Stef Verhelst, engineer at Echo Precast Engineering: “The file is downloaded to 

the CX2020 controller via Wi-Fi or a USB memory stick. The Echo control software 

translates the data into the coordinates for the plotter. These coordinates are sent 

to the PLC, where they are used to control the plotter’s X and Y axes.” Johny  

Vangeel, sales manager at Beckhoff Belgium, adds: “The PC-based platform  

makes a huge difference during this step. The application software, which was  

developed under Windows 7, can run on the CX2020 parallel to the PLC environ - 

ment. The PC environment and the TwinCAT PLC communicate with each other 

via TwinCAT ADS. The PLC receives an ADS address from which it can read the 

coordinates as calculated by the Echo control software.”

Compact, economical and highly dynamic drives

Because of its reach of 50 centimeters, the plotter moves along the concrete ele-

ment to be marked at a speed of 1.5 meters per minute. Beckhoff sales engineer, 

Bert Cuypers explains: “The machine is equipped with an AX5000 EtherCAT Servo 

Drive for the wheels and AM8000 servomotors featuring One Cable Technology 

(OCT) to drive the axes. The plotter also features a Z-axis to accommodate the 

thickness of the hollow-core slab. The servomotor for this axis is controlled via 

an EL7201 servo terminal.” Since the CX2020 handles the complete motion 

control application in a closed-loop control circuit, drives, encoders and other 

components can be replaced without any further programming or adjustments. 

Precise positioning saves materials

While the machine moves, the controller receives feedback from encoders em-

bedded in its wheels. The plotter is also equipped with a laser sensor that very 

accurately determines its absolute position in relation to a reflector permanently 

mounted in the production facility. “When we move the machine up and down 

the entire distance of 120 meters, the positioning remains accurate down to 

1.5 millimeters,” says Jo Nijs. “That’s far more accurate than what building 

standards require. But it is important for our customers, as it helps them save 

raw materials.”

The strategy of combining all intelligent components in the control platform also 

applies to the visualization system. The machines are equipped with a CP29xx 

multi-touch Control Panel that provides the operator interface. Communication 

between the CX2020 and the Control Panel, which is installed at a distance, runs 

over CP-Link 4 connection technology from Beckhoff. 

PC-based control technology enables advanced features

Since 2014, Echo Precast Engineering has also used the CX2020 as the controller 

for its sawing machines. They run along a track like the plotter, but must still be 

positioned manually at this time. To make a cut, the operator aligns a laser-pro-

jected beam with a marking that was previously applied by the plotter. However, 

Echo Precast Engineering is already working on the next step. In the future, the 

saws should be able to use the same PXML files so that the positioning markings 

will no longer be needed. “Since the PC-based controller can handle this easily, 

this is the next logical step,” explains Jo Nijs. “An additional benefit of the PC-

based control system is that our machines have TeamViewer software installed, 

which allows us to log into our customers’ machines and even carry out actions 

in real time.”

Further information:
www.echoprecast.com
www.beckhoff.be

The machine is operated via a CP29xx multi-touch panel. The  

communication between the CX2020 Embedded PC and the Control 

Panel runs over the long-distance CP-Link 4 connection technology.
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Further information:
www.ethercat.org

Hand in hand for Industrie 4.0 and IoT
Since the EtherCAT Technology Group (ETG) and the 

OPC Foundation (OPCF) decided to work together 

on common interfaces for Industrie 4.0 and IoT, the 

specification work is in full process. The goal of the 

cooperation is consistent communication between 

EtherCAT and OPC UA.

Industrie 4.0 and IoT demand continuous commu-

nication through all layers and levels within the 

digital factory and into the Cloud. Since the ETG and 

OPCF announced their cooperation, both organiza-

tions work on an interface which integrates existing 

devices and machines into an Industrie 4.0-com-

pliant communication architecture, on the basis of 

EtherCAT communication. The report of the Platform 

Industrie 4.0 organization, in which the reference 

architecture proposes an encapsulation of the de-

vices and their networking is used for orientation. 

The real-time communication data from EtherCAT 

networks are made available for the Industrie 4.0 

components and Cloud services through a de-

fined mapping on the OPC UA information model. 

Security measurements protect the encapsulated 

machine or the single device from non-authorized 

manipulation. 

Specifically, “use cases” have already been defined 

and the requirements for an interface specification 

have been derived. The information available within 

an EtherCAT network is displayed with an object 

EtherCAT and OPC UA

The goal of the cooperation between ETG and 

OPCF is the definition of an interface which maps 

existing devices and machines into an Industrie 

4.0-conformant communication model on the basis 

of EtherCAT communication.

directory. An EAP (EtherCAT Automation Protocol) 

participant, the EtherCAT master as well as the 

EtherCAT participant normally have such a directory 

with the configuration information and the current 

process data of the components. The mapping of 

this information to the OPC UA information model 

is defined within the common specification that is 

currently in progress. 

Also, the expansion of the OPC UA services via a 

pubisher/subscriber model is taken into account 

within the specification. Since the EAP protocol is 

also based on this model, it is obvious to cooperate 

on the extension of the OPCF in such a way that the 

seamless integration of OPC UA services into EAP 

real-time communication is enabled. With the imple-

mentation of the specification, the information with-

in a component such as a machine or a device from 

the machine network, is mapped to Industrie 4.0-

conformant communication mechanisms and is 

made available for the component. This enables 

consistent access to all information, and takes into 

account security aspects and real-time requirements 

in the production levels of a plant.
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Flying high with EtherCAT: Korean ETG representative Key Yoo reached the 

5.416 meters high Thorong La pass in the Himalayas recently.

EtherCAT in outer space
EtherCAT is currently used by several projects on the International Space Station 

(ISS). Both in „Kontur 2“, a joint project of the German Aerospace Center DLR 

and the Russian Federal Space Agency ROSKOSMOS, as well as in the „Haptics“ 

projects of the European Space Agency (ESA). 

For the first time, a robot with several degrees of freedom was remote controlled 

from earth via the ISS. For this task, cosmonaut Oleg Kononenko used the Joy-

stick „RJo“, developed by the Robotics and Mechatronics Center of the German 

Aerospace Center. By means of force feedback, the user in micro gravity feels the 

contact forces of the robot on the ground. The sensors and motors of the joystick 

are networked with EtherCAT. In this DLR project, a communication link to the 

ISS is used that has a very short roundtrip time of 2 to 4 ms, but provides very 

little bandwidth and is only available for a few minutes while the ISS flies by. 

In their “Haptics” project, Dr. André Schiele, Head of the ESA Telerobotics & Hap-

tics Laboratory, and his team are making use of a communication link provided 

by NASA via geo-synchronous satellites, which has much more bandwidth and 

almost unlimited contact time, but provides special challenges to the control 

algorithms due to roundtrip times of around 850 ms. ESA also developed an 

EtherCAT based joystick for their projects. While in Haptics-1, a set of physi-

ological data for force feedback in micro gravity is collected, in Haptics-2, the 

communication link from outer space is used for tele robotics. This is similar to 

the Kontur-2 project of DLR, but with different control engineering boundary 

conditions. In Haptics-2, for the first time ever, the control of an axis on the 

ground with force feedback from space was realized. 

“For our real-time controls we need an absolutely deterministic network, so that 

we know exactly the behavior of each component in the system at any time. 

Another advantage of EtherCAT was that we did not need any special hardware 

in the master, an Ethernet port is sufficient, and the rest is software,” explains 

Dr. André Schiele on why they decided to use EtherCAT. 

For Georg Plank, Serial Communication Technology Coordinator at the DLR Ro-

botics and Mechatronics Centre, the robustness of the technology is paramount. 

“Besides the well-known features of EtherCAT such as throughput, determinism 

and universal master implementation, the reliability in space environment is 

most important. Therefore, the behavior of the EtherCAT Slave Controller ET1100 

with different radiation sources and doses was tested. The test results show that 

the ET1100 meets these extreme requirements as well.”

EtherCAT-based Space Joystick (RJo) with Force Feedback, developed by the 

Robotics and Mechatronics Center of the German Space Agency (DLR).

Robustness is paramount

Flying high with EtherCAT
Raising the EtherCAT flag at the Thorong La pass in the Himalayas does not mean that 

the technology is used in this remote area of the world, it is, however, still symbolic of the 

widespread expansion of EtherCAT. The success story of EtherCAT continues and is based 

not least on the active work of the EtherCAT Technology Group that promotes, develops 

and supports the technology and its users with 25 team members at 5 locations world-

wide. With more than 3,600 member companies from 60 countries and 6 continents, 

the ETG is not only the world’s largest fieldbus user organization but also truly global. 

Although a huge number of the members comes from Europe, the figures in the rest of the 

world are also impressive. With 1,200 members, more than a third of the ETG members 

come from Asia, making it in fact the fastest growing member region. Growth has also 

been seen in the United States where the ETG recently crossed the 400-member mark. It 

is not only the number of members that shows the global growth of EtherCAT technology, 

but also the product variety, which has no equal in the Industrial Ethernet market. There 

are for example over 500 different drives with EtherCAT interfaces from 150 different 

manufacturers on the market, 189 vendors offer controls with EtherCAT master function-

ality, and more than 100 manufacturers offer about 1000 different EtherCAT I/O devices.

More than 3,600 members from 60 countries
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K

Oktober 19 – 26, 2016

Düsseldorf

Hall 11, Booth G21

www.k-online.com

EuroBlech

October 25 – 29, 2016

Hanover

Hall 27, Booth D89

www.euroblech.com/english

SPS IPC Drives 

November 22 – 24, 2016

Nuremberg

Hall 7, Booth 406

www.mesago.de/en/sps

Austria

Smart Automation Austria

May 10 – 12, 2016

Vienna

www.smart-automation.at/wien

Switzerland

EPHJ-EPMT-SMT

June 14 – 17, 2016

Geneva

www.ephj.ch

Sindex

September 06 – 08, 2016

Bern

www.sindex.ch

Danmark

El & Teknik

May 10 – 12, 2016

Odense

Hall, Vandrehal 2, Booth C-5122

www.elogteknikmessen.dk

RoboBusiness Europe

June 01 – 03, 2016

Odense

www.robobusiness.eu/rb

Automatik

13. – 15. September 2016

Brøndby

Booth B-1058

www.automatik16.dk

FoodTech

01. – 03. November 2016

Herning

www.foodtech.dk

Finland

FinnBuild

October 12 – 14, 2016

Helsinki 

Hall 6

www.finnbuild.fi

France

SEPEM Industries

May 31 – June 02, 2016

Colmar

Hall 2, Booth Allée E / bloc 11/3

www.sepem-industries.com

Emballage

November 14 – 17, 2016

Paris

www.all4pack.fr

Italy

SPS IPC Drives Italia

May 24 – 26, 2016

Parma

Hall 2, Booth G014

www.spsitalia.it

MC4 – Motion Control for

June 23, 2016

Bologna

http://mc4.mostreconvegno.it/

Europe

Germany

Sensor + Test

May 10 – 12, 2016

Nuremberg

Hall 1, Booth 350

www.sensor-test.com

Automotive Testing Expo

May 31 – June 20, 2016

Stuttgart

Hall 1, Booth 1105

www.testing-expo.com/europe

Drupa

May 31 – June 10, 2016

Düsseldorf

Hall 14, Booth A48

www.drupa.com

Automatica

June 21 – 24, 2016

Munich

Hall B6, Booth 320

www.automatica-munich.com

SMM

September 06 – 09, 2016

Hamburg

Hall B6, Booth 218

www.hamburg-messe.de/smm

FachPack

September 27 – 29, 2016

Nuremberg

www.fachpack.com

WindEnergy Hamburg

September 27 – 30, 2016

Hamburg

Hall B6, Booth 319

www.windenergyhamburg.com 

Motek

October 10 – 13, 2016

Stuttgart

www.motek-messe.com

Norway

Eliaden

May 31 – June 02, 2016

Oslo 

Hall C, Booth 370470

www.eliaden.no

ONS

August 29 – September 01, 2016

Stavanger

www.ons.no

Spain

BIEMH

May 30 – June 04, 2016

Bilbao

Hall 6, Booth E33-F34 

www.biemh.com

Genera

June 15 – 17, 2016

Madrid

Hall 5, Booth 5D06

www.genera.ifema.es

Sweden

Elmia Automation

May 10 – 13, 2016

Jönköping

Hall D, Booth D06:32

www.elmia.se/automation

Scanautomatic

October 04 – 06, 2016

Gothenburg

Hall B, Booth B08:52

www.scanautomatic.se

Turkey

Robot Investments Communication Forum 

and Exhibition

October 21 – 22, 2016

Istanbul

Booth A4

www.robotyatirimlari.com
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United Kingdom

Manufacturing & Engineering North East

July 06 – 07, 2016

Newcastle

Booth B31

www.menortheast.co.uk

PPMA Total Show

September 27 – 29, 2016

Birmingham

Hall 5, Booth B100

www.ppmatotalshow.co.uk

LuxLive

November 23 – 24, 2016

London

Booth P8

http://luxlive.co.uk

Africa

South Africa

Electra Mining Africa

September 12 – 16, 2016

Johannesburg

Hall 7, Booth A18

www.electramining.co.za

Asia

China

CWMTE

May 11 – 14, 2016

Chongqing

www.cwmte.com.cn 

AHTE

August 24 – 26, 2016

Shanghai

www.Shanghaiahte.com 

Nepcon

August 30 – September 01, 2016

Shenzhen

www.nepconsouthchina.com 

China Brew & Beverage

October 11 – 14, 2016

Shanghai

www.chinabrew-beverage.com 

China Wind Power

October 19 – 21, 2016

Beijing

www.chinawind.org.cn 

Prolight + Sound Shanghai

October 26 – 29, 2016

Shanghai

www.prolight-sound-shanghai.

hk.messefrankfurt.com 

Industrial Automation Show

November 01 – 05, 2016

Shanghai

www.industrial-automation-show.com 

India

ACMEE

June 16 – 20, 2016

Chennai

Hall B, Booth B-75

www.acmee.in

Automation

August 22 – 25, 2016

Mumbai

Hall 1, Booth E-3A

www.iedcommunications.com

Israel

New-Tech Exhibition

May 17 – 18, 2016

Tel Aviv

Booth 58

www.new-techevents.com/ 

new-tech-exhibition

Japan

M-Tech

June 22 – 24, 2016

Tokyo

www.mtech-tokyo.jp

Malaysia

Tenaga Expo & Forum

May 23 – 25, 2016

Kuala Lumpur

Hall 4

www.tenaga.org

Thailand

Manufacturing Expo

June 22 – 25, 2016

Bangkok

Hall 103

www.manufacturing-expo.com

Vietnam

Vietnam Industrial Fiesta

June 08 – 10, 2016

Binh Duong

Booth IAF-E08

http://vietnamindustrialfiesta.com

North America

Canada

ATX Montreal 

November 30 – December 01, 2016

Montreal

Booth 1615

www.atxmontreal.com

USA

Offshore Technology Conference 

May 02 – 05, 2016

Houston

Hall NRG Arena, Booth 9439

http://2016.otcnet.org

Wind Power Expo

May 23 – 26, 2016

New Orleans

www.windpowerexpo.org

ATX East

June 14 – 16, 2016

New York

Hall 3B, Booth 2411

www.atxeast.com

Industrial Automation North America

September 12 – 17, 2016

Chicago

Hall East, Booth 4905 

www.imts.com/iana

Pack Expo

November 06 – 09, 2016 

Chicago

Hall North, Booth 6125

www.packexpointernational.com

Fabtech

November 16 – 18, 2016

Las Vegas

www.fabtechexpo.com

South America

Brasilia

ISA Expo Campinas

September 13, 2016

Campinas

www.isaexpocampinas.org.br

www.beckhoff.com/trade_shows

For additional information on  

our worldwide subsidiaries‘ and  

partner companies‘ trade show  

schedules please check:



www.pc-control.net


