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Beckhoff has maintained a web presence with a rich information offering for 

more than 25 years now. Following a major revamp, the company’s new website 

went live on December 18, 2020. With slimmed-down navigation, new content 

elements, optimized search functionality, and the myBeckhoff portal, it now 

offers users easier, more convenient access to the product information and 

automation solutions they are looking for.

The new Beckhoff website’s clearly structured content makes finding the  

right information exceptionally easy. This is due in part to the simple, scaled-

back navigation bar at the top of the home page with links to four thematic 

sections titled Company, Products, Industries and Support. From here, all it 

takes is a few clicks to locate the right product detail page or, say, interest-

ing content on industry solutions. The key element on the home page is the  

products section, located immediately below the navigation bar, which com-

prises four segments – one each for Industrial PCs, I/O and fieldbus compo-

nents, drive technology, and automation (software). After the products section 

comes an extensive news section with the latest updates on the company  

and its portfolio. These and other news items are also covered in specific 

categories on lower-level pages. The news section now incorporates more  

control, complete with numerous application examples. A Contact button 

included on every page lists key contact details for Sales, Service and Technical 

Support at Beckhoff.

The search function, available in the header on each page, has now been op-

timized and its functionality further expanded to include a new product finder. 

The search function is content-driven and incorporates filter features with new 

product selection and comparison options.

Personalized portal: myBeckhoff

The new myBeckhoff portal offers current and prospective customers a personal-

ized site experience with a variety of features, including the ability to bookmark 

favorite site pages, sign up for newsletters and manage downloads. To use the 

portal, they simply need to register and then activate their account. This gives 

them access to user-specific content in addition to the other areas of the site, 

and all in a responsive design that renders perfectly on devices of any kind, from 

smartphones and tablets to desktop PCs.

Find the optimal auto-
mation solution online – 
now faster than ever

Beckhoff website relaunch

Hannover Messe Digital Edition 2021:
www.beckhoff.com/hm-digital
SPS Connect 2020 (retrospective):
www.beckhoff.com/sps-connect  

Due to the pandemic, Hannover Messe’s leading industry exhibition on April 

12 – 16, 2021, is being held as a digital-only event. Beckhoff, continuing its 

long-standing tradition of exhibiting at the show, will be unveiling numerous 

new products and technological advancements. On the show’s opening day, 

the company will also be holding the Beckhoff Interactive Automation Day to 

present its latest news in brief.

Beckhoff continues to drive transformation in industry through its product inno-

vations as well as additions to its existing product ranges. This aligns perfectly 

with the lead theme at this year’s Hannover Messe Digital Edition – “Industrial 

Transformation.” As the leading knowledge and networking platform for the 

manufacturing, energy and logistics sectors according to organizers Deutsche 

Messe AG, the show comprises three main pillars, Expo, Conference and Net-

working. “Expo” gives online visitors direct access to exhibitors’ product show-

case overviews; “Conference” offers a virtual program of conferences spanning 

topics from economic policy issues to technological innovations and solutions; 

and “Networking” provides functionality designed to enable participants to 

engage and interact with one another.

Beckhoff is holding its Interactive Automation Day on April 12, 2021, to comple-

ment its online presence at Hannover Messe. The company will be live-streaming 

moderated, in-depth presentations of innovations across all four of its product 

ranges – IPC, I/O, Motion and Automation (TwinCAT) – and answering questions 

posted by attendees in interactive Q&A sessions. The idea to hold a companion 

program of presentations originally debuted to great success at SPS Connect in 

November 2020, and recordings from the program are available online to view 

on demand.

Product and technology innovations 
abound as exhibition goes virtual

Beckhoff at the Hannover Messe Digital Edition

multimedia content than before, includ-

ing videos and animations as well as 

images. 

The extensive range of PC and EtherCAT- 

based control and drive technology from 

Beckhoff is presented in clearly struc-

tured form across several hierarchical 

levels within the site. The industry pag-

es illustrate the breadth and depth of 

solutions implemented using PC-based 
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The primary objective of the IEEE SA is to steer technical progress along suc-

cessful paths through clear regulations in standards. The standards development 

process – overseen by the SASB – is rooted in balance, openness, fair procedures 

and consensus.

Supporting progress through standardization

Standards of all types are used daily and in a variety of ways, even hundreds 

of times by simply reaching for a smartphone. According to Dr. Karl Weber: 

“Interoperability based on standards is self-evident for us and only becomes 

noticeable when the standards are missing and we have to do certain things 

in a very cumbersome way, or when devices do not work together at all. De-

velopment of electronics and software, in particular, requires an expansion of 

standardization activities, something that has also been undertaken primarily 

by the IEEE. Volunteers work on nearly 1,300 standards and related projects. 

Thanks to their commitment, we can manage the creative chaos caused by the 

rapid pace of technological development.”

Focus on new standardization projects

Together with 13 other experts in the IEEE SASB, Dr. Karl Weber will focus on the 

task of incorporating new standardization projects. The number of such projects 

has grown continually in recent years, with the figure having more than doubled 

in the last four years alone. This will generate a visible impact in areas such as 

automation technology in the second half of this decade. Such long lead times 

requires to set now the right course for future development.

Automation expertise welcome

Automation providers, and notably Beckhoff, rely on sustainable standards 

from many areas. And conversely, more groups in the IEEE are also showing an 

interest in industrial applications. Therefore, the fact that automation experts 

are highly valued in the IEEE SA is a very positive signal overall for Beckhoff.

Above and beyond the IEEE SASB, Dr. Karl Weber is also involved in what are 

known as standing committees:

– Audit Committee (AudCom) – this is where the rules for developing stan-

dards are examined to ensure that the standards are developed according to 

the procedures described in the IEEE SA Bylaws and the IEEE SA Operations 

Manual

– New Standard Committee (NesCom) – this committee is responsible for 

ensuring that proposed standardization projects within the IEEE are properly 

developed, no competing standards arise and interested parties are appro-

priately involved in the development of standards

In addition, he is a representative of the German Federal Ministry of Economics 

and Energy (BMWi) to the Government Engagement Program on Standards 

(GEPS), which advises the IEEE SA and enables governments from all over the 

world to access the standardization processes of the IEEE.

Communications expert with many years of knowledge

Dr. Karl Weber has been working on fieldbus standardization since the mid-

1980s and to this end is also involved in the international standardization 

organization for electrical engineering (IEC) among others. After studying 

computer science and completing his doctorate, he worked for 25 years in the 

field of real-time communication at Siemens. He has devoted himself to Ethernet 

communication and contributed his expertise to a broad range of projects in 

both industry and research (including at the Zurich University of Applied Science 

and the Fraunhofer Institute (IOSB INA)). Since 2013, Dr. Karl Weber has been 

working as an expert for industrial communication both for Beckhoff and in the 

EtherCAT Technology Group. He has also been active in IEEE for 19 years and is 

now a senior member of the organization.

More information:
https://standards.ieee.org
www.beckhoff.com
www.ethercat.org  

Dr. Karl Weber appointed to the 
Standards Board of IEEE

Dr. Karl Weber, an expert in industrial communication at 
Beckhoff Automation, has been appointed to the IEEE SA 
Standards Board (SASB). He is one of two Europeans among 
the 24 IEEE SASB experts. This Board of IEEE (Institute of 
Electrical and Electronics Engineers), the world’s largest 
professional association of electrical and information tech-
nology engineers, decides on all project plans and approvals 
of standards. 

Beckhoff expert is a decision maker in the  
IEEE Standards Association (SA)

Dr. Karl Weber, expert in industrial communication at Beckhoff Automation and in the 

EtherCAT Technology Group
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The new CU81xx UPS series from Beckhoff can be used anywhere. Due above all to the flexible connection options 
extending up to One Cable Technology for uninterruptible power supplies (UPS-OCT), it is suitable for an extremely 
broad range of applications. In combination with the Beckhoff Industrial PCs, particularly efficient wiring is possible 
with just one cable for supply and communication through UPS-OCT. Signal modulation onto the 24 V supply line is 
a special feature of the UPS series, which is based on double-layer capacitors or NiMH batteries.

Universal UPS systems with One Cable  
Technology minimize installation effort

CU81xx: new series of intelligent uninterruptible DC power supplies

products       PC Control 01 | 2021
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The new CU81xx UPS series (fig. 1) belongs to the category of DC UPSs for 24 V 

DC input and output voltage. However, the details of the exact implementation 

must be observed here too, because this UPS series has been developed with 

an eye to practical application in the industrial control cabinet. With regard to 

the operating behavior of the output voltage, it is most comparable with the 

AC UPS type VI according to the IEC 62040-3 standard because, like the AC VI 

type, the output voltage is electronically stabilized within the limit values for 

normal operation. The CX81xx series is conceived for DC loads up to 240 W and 

currently features three devices:

– CU8110-0120: max. 120 W power, 0.9 Wh energy,  

double-layer capacitors (EDLC)

– CU8130-0120: max. 120 W power, 15 Wh energy,  

replaceable NiMH battery module

– CU8130-0240: max. 240 W power, 30 Wh energy,  

replaceable NiMH battery module

Due to the different energy and power classes, these UPSs are particularly 

suitable for the protection of control cabinet PCs, Embedded PCs, Panel PCs 

and other controllers (including third-party). They allow the wiring of a second 

consumer to the UPS, so a display, for example, can be powered without inter-

ruption in addition to the Industrial PC (fig. 2).

The subject of UPS (uninterruptible power supply) is certainly as old as the 

subject of electrical energy supply itself. If you regard rechargeable batteries as 

the first approach to an offline UPS, then Count Alessandro Volta already built 

an electrochemical battery storage system around 1770 in Italy. The purpose 

of a “real” UPS, however, is to maintain the supply of power to a connected 

consumer intact without interruption in the event of a failure or malfunction of 

the general power grid.

Selecting a UPS to suit the application

The potential costs and risks caused by a malfunction or even a failure of 

the supply voltage have grown continuously in the course of digitization, 

industrialization and networking of our world, and are often out of all pro-

portion to the small cost of purchasing a UPS. Despite being a supposedly 

simple task, the selection of a UPS according to type and size is a multi-factor 

decision that is made even more difficult by a confusing jumble of designa-

tions. In principle, however, a distinction can be made between three types 

of industry standard UPS:

– UPSs with an AC input circuit and an AC output circuit (“traditional UPS”)

– UPSs with an AC input circuit and a DC output circuit  

(“combined power supply/UPS”) 

– UPSs with a DC input circuit and a DC output circuit (“DC UPS”)

 

7
|

PC Control 01 | 2021      products

Fig. 2: With just one CU81xx UPS, the 24 V DC supply voltage of both an IPC  

(in this case a C6030) and a Control Panel (in this case a CP29xx) can be secured.

Fig. 1: The new universal UPS series covers a wide range 

of applications with three device versions currently.
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The previous UPS solutions from Beckhoff (e.g. the IPC UPS with lead-acid 

batteries or the integrated capacitive 1-second UPSs) are retained. However, the 

use of the new UPS technology in future product developments is preferred in 

order to replace the lead-acid batteries with the more environmentally friendly 

NiMH battery technology.

UPS series available with capacitors or batteries

The types of energy storage in the new UPS series have been chosen consciously, 

because both storage technologies – EDLC or nickel-metal hydride batteries – 

have their own advantages and disadvantages. One or the other technology will 

be more or less suitable depending on the application.

The key advantage of EDLC is that it is maintenance-free. Therefore, the energy 

module doesn’t need to be replaced even after several decades. It is merely 

necessary during the initial design to make sure that the required amount of 

energy should be overdimensioned by a factor of 2 to 3. This is to make up for 

the disadvantage of EDLCs, which is that the charging capacity reduces over 

the course of years. It is proven practice to assume a maximum loss of capacity 

of 30% over a period of 10 years. This means, for example, a maximum loss 

of energy of 51% after 20 years or 66% after 30 years. In practical use, such 

double-layer capacitors have proven themselves to be maintenance-free energy 

storage devices capable of supporting high currents in numerous application 

examples – including and especially in UPS applications.

If you’re looking for a storage device with a higher energy density than EDLCs, 

nickel-metal hydride offers many advantages as a battery technology:

– Newer NiMH batteries have no loss of capacity down to –10 °C.

– The number of cycles is around two to four times higher than with lead batteries.

– High discharge currents are possible.

– NiMH cells are free from cobalt and cadmium and, unlike Li-ion, are not 

classed as hazardous goods.

– NiMH cells are sealed and do not degas in normal operation. Nevertheless, 

adequate ventilation should be ensured in case there should be a fault.

Beckhoff recommends the replacement of NiMH-based battery modules after 

five years. In this context, great importance was attached to the ease of replace-

ment and the best possible sustainability: after releasing just two fixing screws, 

the plug-in battery module can simply be pulled out of the UPS and replaced by 

a new module. The UPS electronics can remain in the mounted and wired state 

in the control cabinet and used further.

Functional principle of the UPS

The basic block diagram of the CU81xx UPS is shown in fig. 3. The input voltage  

VIN typically comes from a single-phase (230 V) or three-phase (400 V) AC 

power supply, which provides the 24 V DC operating voltage on the secondary 

side, regulated or unregulated. The charging electronics takes the energy for 

charging the energy carrier, i.e. the batteries or capacitors, from this input volt-

age. The charging electronics ensures that all parameters of the energy carrier  

(e.g. maximum charge/discharge currents, temperatures, minimum energy) 

remain within the permitted limits.

If the input voltage is at least 20.2 V (24 V – 15%), the UPS, which is connected 

between the AC power supply and the load to be supported, always supplies at 

least 24 V at the output due to a step-up converter. If the input voltage drops 

below this value, operation is switched to UPS mode and the output is supplied 

by the energy storage device (UPS mode). The UPS then continues to supply 

products       PC Control 01 | 2021
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Fig. 3: Basic block diagram of a UPS from the CU81xx series



If UPS-OCT is not desired, or if the existing end device (older Beckhoff IPCs 

or third-party hardware) does not have this function, the connection can be 

realized via USB 2.0. The UPS can also be operated via digital 24 V I/O signals 

(e.g. with a PLC). For this purpose, the UPS provides  information on the status 

of the power supply and the charge level and can be switched on and off via 

inputs. In this way, smaller machines can be brought into a safe state prior to 

shutting down, for example.

Whether you choose OCT or USB, the corresponding UPS software from Beckhoff 

offers the same parameterization and monitoring options in every case (fig. 4). 

It is currently available for Windows; other operating systems such as the new 

TwinCAT/BSD are being prepared. The software installs a UPS service and its 

function is independent of the TwinCAT automation software. PLC function 

blocks available in TwinCAT signal the UPS activation to the PLC programmer 

and enable an appropriate response on the part of the control program.

Published in Digital Automation 02/2020, Konradin publishing group, www.konradin.de

exactly 24 V. In the case of an input voltage from 24 V to 28.8 V (24 V + 20%), 

this is present directly at the output due to the bypass circuit. If the input volt-

age exceeds the threshold of 28.8 V, a transition to UPS mode takes place in 

order to protect the end devices. At the same time, an “overvoltage” warning is 

displayed. Therefore, less than 24 V and more than 28.8 V can never be present 

at the UPS output. 

The CU81xx UPSs are wired via two 9-pin push-in plugs. The input voltage and 

the devices to be supported are connected to the left-hand connector. There are 

two outputs (+24 V, 0 V) for this – one for the combined communication/power 

supply and one for a further, non UPS-OCT-capable consumer (e.g. a display). 

The righthand 9-pin connector is equipped with digital control inputs and dig-

ital status outputs. The complete control of the UPS is handled by the central 

UPS controller, which orchestrates the interaction of all other microcontrollers  

(UPS-OCT communication, charge controller).

Transparent communication via UPS-OCT or USB

One of the particular advantages of the CU81xx DC UPS series is the various 

possibilities to communicate with the devices and in this way to query the sta-

tus or to control the device state up to switch-off. The Beckhoff UPS-OCT One 

Cable Technology, i.e. the communication modulated onto the two supply lines 

(+24 V, 0 V) between IPC and UPS, is ideally suited for this. This is a half-duplex 

connection, which means that both sides can transmit and receive, but not at 

the same time. The use of the supply lines, which exist anyway, for the digital 

transmission saves having to use an additional data line, but requires both 

sides to be UPS-OCT-capable. This will initially only be possible with controllers 

from Beckhoff. More information:
www.beckhoff.com/cu81xx

Fig. 4: The UPS software for the CU81xx series from Beckhoff displays all relevant 

UPS parameters and enables the flexible configuration of UPS functions.
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Andreas Thome, Senior Product Manager  

PC Control, Beckhoff Automation
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Combining real-time execution with multi-core capability, TwinCAT Vision 

delivers maximum performance when interoperating with control systems.

10



11
|

PC Control 01 | 2021      products

Sophisticated, smoothly integrated 
image processing for control systems
From configuration to programming and real-time operation, TwinCAT Vision fully incorporates 
image processing into automation technology. Built seamlessly into the Beckhoff PC-based control 
system from the very start, TwinCAT Vision today continues to evolve, above all with new user  
industry requirements in mind. Here, the focus is on enhancing functionality and usability as well 
as integration with other TwinCAT products and features.

TwinCAT Vision: constantly evolving functionality and usability

Michael Busch, Product Manager  

TwinCAT Vision, Beckhoff Automation

TwinCAT Vision unites classic automation technology with image processing, 

smoothly and conveniently. It enables users to configure cameras and conduct 

geometric camera calibration directly in TwinCAT Engineering, and to program 

image processing in IEC 61131-3 rather than having to learn a special program-

ming language. In addition, it allows the PLC to respond directly to the results 

obtained through image processing – virtually with the next line of control code. 

High-precision synchronization

Running image processing algorithms within the TwinCAT real-time environ-

ment has a crucial advantage in that the vision algorithms as well as PLC, 

motion control and measuring components all run at the same cycle times – in 

other words, in tight synch with one another. This means there is no need to 

manage communication between a non-real-time application and a real-time 

PLC, motion control or measurement application, thus avoiding the typical 

delays caused by communication overhead and jitter. 

Integrating image processing into the PLC has another advantage: PLC program-

mers can directly process the results returned by an image processing algorithm, 

as if from an analog sensor. For example, they can program instructions like this: 

“If the object detected in the image is round, set this digital output to TRUE.” In 

addition, programmers can use all the familiar PLC debugging functions. Thus, 

they can display an image at any time in a processing flow just as if they were 

monitoring a variable. If an image is processed in multiple steps, the resulting 

image can be displayed directly in Visual Studio® at every stage. This makes 

testing algorithms and settings exceptionally quick and easy. Programmers 

can change parameters online – for example, to adjust the region of interest or 

threshold values – and observe the effects directly. With the ability for online 

change – common practice among PLC programmers – it is even possible to 

exchange entire  functions and test routines on running PLCs, which helps to 

get image processing rolled out and optimized exceptionally quickly. In addition, 

images can be saved with the aid of function blocks in the PLC or with a camera 

assistant to work on it offline and develop or optimize analytics, and then load 

the result back into the machine. 

With the distributed clocks in EtherCAT, the external devices used by machine 

vision applications can also be synchronized with exceptional precision. Most 

cameras are equipped with a digital trigger input. If this is controlled through a 

digital output on an EtherCAT terminal – say, an EL2596 EtherCAT LED strobe 

control terminal – image capture can be triggered to coordinate exactly with a 

particular conveyor belt position, for example. At the same time, the EL2596 can 

precisely control the lighting in terms of timing and current.

Graphical editor for even greater usability

Init commands are an important basic feature of TwinCAT Vision. Much like the 

startup list used with EtherCAT modules, they serve to store camera configura-

tion settings, providing a separate and independent solution from camera user 

sets. As such, they offer an easy means of ensuring that parameters are always 

assigned consistently to any given camera. What is new now, though, is that 

the commands can be viewed and edited easily in the graphical Init Command 

Editor, greatly improving usability when working with init commands.

The new Init Command Editor visualizes camera initialization parameters and 

provides a range of editing options – for selection and deselection, sequence 

changing, selecting alternative user sets, and forcing IP settings, for example. It 

also clearly indicates changes to and differences in register values.

Additional functions, drivers and TwinCAT connectivity

TwinCAT Vision’s capabilities also expand significantly with each new release. 

Following are several examples:

– CLAHE (Contrast Limited Adaptive Histogram Equalization): This function 

to adaptively increase an image’s contrast now supports parameter-driven 

partitioning of images into smaller regions. This produces better results, 

particularly in images with very light and very dark areas, by limiting the 

view to smaller localized zones. 

– Matching: A new function is available to filter key-point results and to com-

pute the homography matrix directly. It increases the precision with which 

rotated objects are detected and visualized.
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– Connected Components: This function is used to locate contiguous regions 

in binary images. It also directly identifies the center of mass and can com-

pute the number of pixels and an enclosing rectangle, which means it offers 

an alternative to the blob function, based on a different computational 

algorithm.

– GeneralizedHoughBallard: This alternative matching function is based on 

the Hough transform, a highly robust method of detecting straight lines 

and circles in a binary gradient image.

Functionality has also been expanded to include new container types and a 

variety of additional computation options.

For TwinCAT Vision, the next TwinCAT release will provide a new driver for 

using the 10 GigE Ethernet functionality supported by the CX20x2 Embedded 

PCs, among others. With the new releases of TwinCAT Scope and TwinCAT 

Analytics, image data can be captured, stored and transmitted with the  

Scope Server and Analytics Logger. TwinCAT Analytics Logger also enables 

image data to be transferred to a cloud platform via MQTT. Furthermore, a 

new image chart type is provided for optimized image display in TwinCAT 

Scope View.

TwinCAT Vision also incorporates contour and color recognition, object detection 

and measurement functions of the kind typically available in PLC programming.

The new graphical Init Command Editor’s configuration capabilities further enhance TwinCAT   Vision’s excellent usability.

12



More information:
www.beckhoff.com/twincat-vision
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Visualization using vision-specific controls

With the new release of the Vision HMI Control, the TwinCAT HMI visualization 

solution can now also smoothly incorporate image processing into the state-

of-the-art HTML-based user interface. This release includes an expanded image 

display control that supports the following:

– directly linking multiple image variables and switching easily between dis-

played images

– freezing the image to stop it refreshing and allow detailed analysis of the 

last capture

– scaling and moving the image within the vision control (by means of touch 

gestures, mouse input, or direct entry of specific values) for more precise 

viewing of image details

– displaying a toolbar with directly usable control elements (e.g. for selecting 

images, scaling, creating shapes, freezing the image refresh, and download-

ing the displayed image)

– displaying an information bar showing current details and values, such as 

image size, pixel coordinates, color values and shape data

– drawing shapes (points, lines, rectangles, ellipses and polygons) with modi-

fiable positions and sizes, used to determine size, area and coordinates and 

to set regions of interest, among other things

– displaying graphics (a cross, rectangles and circles) or image overlays for the 

purpose of setting up and positioning cameras and workpieces

Without the convenience of this control, users would have to go through the 

time-consuming process of creating and coding these capabilities themselves 

with the help of other elements. The new image control, which incorporates 

a large number of separate other controls as well as extensive JavaScript 

programming, makes these capabilities available in full and in a readily con-

figurable form.

In addition, the Vision HMI package’s color control provides the following 

features:

– three options for entering and displaying color values (a text box, a slider, 

and a color input element in the browser)

– flexible configuration and editing of the number of channels, the value 

range and available controls

– a choice of horizontal or vertical orientation

– conversion between various color formats, such as gray scale, RGB and HSV 

The color control likewise incorporates various other controls as well as JavaScript  

programming. It can also link to a four-element array variable to edit a color 

filter directly from the PLC. This, too, saves users time and engineering effort 

when integrating image processing into control applications.

A look ahead to future features

Beckhoff will continue to advance and evolve TwinCAT Vision. The vision library 

is to be adapted and optimized for coding in C++ so that users can program 

entirely in a C++ module if they wish, without the need for a PLC. This will also 

make it easier and more efficient for them to code their own algorithms in C++ 

and to augment these with TwinCAT Vision functionality. In addition, there are 

plans to drive the use of machine learning in image processing and to make 

the machine vision functionality available on TwinCAT/BSD, the new multi-core-

enabled, Unix-compatible operating system.

 

Published in the inVision magazine, issue 01/2021, TeDo Verlag, www.tedo-verlag.de

The new graphical Init Command Editor’s configuration capabilities further enhance TwinCAT   Vision’s excellent usability. TwinCAT HMI’s vision-specific controls enable users to create and work with visualizations flexibly and efficiently.



14

Automatic code generation enables 
efficient module engineering

TwinCAT MTP for cyber-physical modularity in the process industry

products       PC Control 01 | 2021
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With TwinCAT MTP, automation software from Beckhoff meets the requirements  

for increasing plant modularity in the process industry.



Rigid automation systems that operate unchanged for many years are increas-

ingly becoming obsolete in the process industries; in fact, individuality and 

flexibility in production are getting higher attention. Through cyber-physical 

modularization, process plants can be realized with little effort and flexibly 

adapted. In this way, companies can effectively overcome modern challenges 

such as the increasing fluctuation of commodities markets. This requires the 

shortest possible time-to-market through accelerated development cycles as 

well as the profitable and individualized production of even small batches.

Manufacturers of machines and production modules usually have to meet 

project-related customer requirements for connection to a higher-level pro-

duction system. The use of a module type in different projects therefore entails 

increased integration or development work. At the same time, this means sig-

nificant expenditures in time and money for plant development, which usually 

results in rigid automation systems. Future-proof plants in process technology, 

on the other hand, require significantly more flexible architectures.

Modularity promotes reusability

A suitable solution is the modular design of production plants and the result-

ing ability to reuse individual modules. The entire process is broken down 

into individual sub-processes and mapped by corresponding modules. With a 

separate controller per module a complete modularization of the plant can be 

reached. The connection of the individual modules to a higher-level control 

system (e.g. a DCS) enables the orchestration and therefore the mapping of 

the entire process. 

As a result, the development work shifts from plant engineering to module 

engineering, enabling flexible modification of the plant with little effort, 

depending on current requirements. This way, additional modules can easily 

be added or already existing ones can be rearranged or removed. Complete 

reprogramming is not required, as most of the logic is implemented in the 

individual modules. The higher-level controller only takes care of their orches-

tration. It is therefore called the Process Orchestration Layer (POL). 

In practice, the concept is implemented by a vendor-independent standard for 

the description of process modules: the Module Type Package defined in the 

The Module Type Package (MTP) provides a modern solution to modularize a plant in the domain of process industries. To achieve 
this, MTP defines an interface for the simple orchestration and connection of modules to a higher-level control system. With 
TwinCAT MTP, Beckhoff enables MTP project planning and automatic code generation. This solution opens up an integrated and 
efficient way to develop modules in the universal TwinCAT engineering environment.

TwinCAT MTP for cyber-physical modularity in the process industry
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VDI/VDE/NAMUR 2658 standard. The MTP file contains all the information 

necessary to integrate a process module into a modular plant. This includes 

the functionalities in the form of services, communication and an HMI tem-

plate. The interfaces defined in the MTP standard enable plug-and-produce 

behavior, eliminating the overhead of reusing a module. In this way, the 

modules are developed only once and can then be integrated into different 

plants independent of the used controller and POL.

The Module Type Package

The MTP concept is based on intelligent modules with an own controller and 

describes an interface between the module and a higher-level POL. The MTP 

itself is a module description in the form of an archive file that is exported 

from the module engineering and imported into the higher-level control 

system. The file contains all information necessary for the POL to establish a 

communication with the modules via OPC UA. So far, the following aspects 

have been modeled in the MTP description of a module:

– Services: A service-based architecture encapsulates the process function-

ality of the module; for example, reaction, filtering or dosing. The services 

of the different modules are orchestrated in the POL.

– Service relationships: To prevent the individual services from interfering 

with one another, dependencies can be defined. For example, the reaction 

service will be prevented from starting when dosing is currently taking 

place.

– HMI template: The P&ID (Piping and Instrumentation Diagram) of the 

module is stored as a structural description in the MTP, so that the POL 

can automatically generate the actual user interface for the system from 

this information with a uniform look and feel. The process values are 

integrated into this generated user interface via the OPC UA protocol.

MTP integration in TwinCAT software

With TwinCAT MTP, the engineering of MTP-capable modules for process 

plants integrates directly into the familiar engineering environment. It offers 

all options, from the definition of the module and the import/export of an MTP 

to automatic code generation. The goal in developing this new TwinCAT func-

tion was to minimize the required standard expertise and enable the module 

developer to focus on the actual control logic. 
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The MTP concept is integrated into TwinCAT by the products TwinCAT MTP 

Runtime and TwinCAT MTP Engineering. The TwinCAT Engineering Environ-

ment includes a project management into which the TwinCAT MTP Engineer-

ing integrates itself as its own project type. On the runtime side, TwinCAT MTP 

includes an IEC 61131-3 library, which is used by the generated source code 

to implement a standard-compliant interface. The function blocks described 

in this library ensure their MTP-compliant representation via the OPC UA 

interface. TwinCAT OPC UA, which is used for this purpose, thus enables data 

access from the POL according to the standard definition.

MTP workflow with TwinCAT MTP

A module manufacturer can start by importing an existing MTP or external 

data. This is especially valuable when other planning tools are used in previous 

steps, for example, in order to define the P&ID of a module. In the project 

management, the first step is to design the module by defining the services, 

HMI objects and additional information. The complete MTP can subsequently 

be exported and later used by a POL to control the module. As a next step the 

mentioned PLC template is generated. The programming effort for the module 

developer is minimized among other things by automatically implemented 

services and service dependencies. Thus, the developer only has to implement 

the process-specific functionalities in the service states. 

The modular approach of TwinCAT Engineering and the integration of TwinCAT 

MTP provides a smooth transition between module definition and controller 

programming. This is especially evident in the flexibility of code generation, 

which is ensured by adaptable plug-ins. These plug-ins can be loaded into the 

TwinCAT XCAD interface and, in addition to pure PLC code, e.g. complete I/O 

configurations can be automatically generated. 

Conclusions

The Module Type Package meets the requirements of modern process technol-

ogy and offers both the module manufacturer and the plant manufacturer the 

possibility of cost-effective module and plant engineering. This is ensured in 

particular by the standardized interfaces of the MTP, so that modules no lon-

ger have to meet project-specific communication requirements. Instead, the 

higher-level automation system can import the interface description, directly 

display a visualization and orchestrate the stored services. 

Structure of a modularized process engineering plant

products       PC Control 01 | 2021
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In TwinCAT MTP, Beckhoff offers an integrated and easy-to-use solution for 

creating a valid MTP. The appropriate, automatically generated PLC template 

can be completed with little effort in the engineering environment of TwinCAT 

to form a standard-compliant module controller.

Published in atp magazin 11-12/2020, Vulkan-Verlag, wwww.vulkan-verlag.de

More information:
www.beckhoff.com/twincat-mtp
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The MTP support in TwinCAT is characterized by an efficient workflow:

1. Import P&ID: With TwinCAT MTP, an MTP can be imported and used as 

an interface to a P&ID editor. Alternatively, the TwinCAT MTP Automation 

Interface can be used to connect proprietary data sources. The interface 

provides an API for the module manufacturer in order to gain program-

matic access to the MTP project. Existing data from P&ID editors can thus 

be used, even if they do not offer an MTP export.

2. Define services: The services as well as other module aspects such as 

service dependencies can be defined conveniently.

3. Export MTP: The MTP can be exported directly from TwinCAT and then 

used by a POL to control the module.

Workflow in detail

Dr. Henning Mersch (see left), Product Manager TwinCAT, and Laurids Wetzel,  

Business Management Process Industry, both Beckhoff Automation

4. Individualized code generation: Optionally, the TwinCAT XCAD inter-

face offers possibilities to individualize the code generation and to further 

process the generated information in a targeted manner.

5. Generate PLC code: In the next step, TwinCAT MTP generates a PLC 

template. This is based on the TwinCAT MTP library and includes compre-

hensive logic via which the pre-configuration of all standard requirements 

takes place.

6. Programming: The pre-configured code is finally completed by the state 

programming of the previously defined services.

7. Activate: When activating the configuration, TwinCAT automatically en-

sures that the OPC UA communication can be established by the POL as 

described in the MTP.

The module engineering workflow with TwinCAT MTP

OrchestrationAutomatic 
HMI generation

MTP import

MTP

ActivateProgramGenerate 
PLC code

Customize code 
generation

Export 
MTP

Define 
services

Import 
P&ID

OPC UA

Process Orchestration Layer
(e.g. DCS)

Plant engineering

Module engineering



What distinguishes MULTIVAC’s portfolio of packaging machines, 

and what are their main areas of application?

Claus Botzenhardt: The MULTIVAC product portfolio has grown rapidly in 

recent years. In addition to packaging machines, it also includes solutions for 

marking and quality inspection, as well as automation solutions and systems 

for cutting and portioning protein products, and for dough processing. With 

our holistic solutions, we serve not only the food sector but also the market for 

medical and pharmaceutical products as well as for industrial and consumer 

goods. We therefore have a very broad product portfolio.

What are the special requirements for machine automation in the 

respective segments?

Claus Botzenhardt: The demands made on our packaging solutions are just as 

diverse as our markets. Let’s look, for example, at the hygienic requirements in 

the food packaging industry, or the requirements in the medical device industry, 

which have become even tougher recently as a result of the new Medical Device 

Regulation (MDR). A key point in this context is the CFR21 Part 11 standard 

covering the process validation in the medical goods industry. Our fully auto-

mated lines must meet the individual requirements of all the markets we serve. 

18
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Holistic packaging solutions from MULTIVAC – here an X-Line deep-drawing 

packaging machine – are employed in many areas such as the food industry, 

medical and pharmaceutical industries as well as for manufactured and  

consumer goods, which is why they require highly flexible control systems.

Flexible and future-proof control  
technology simplifies the implementation 
of growing packaging requirements

MULTIVAC Sepp Haggenmüller SE & Co. KG in Wolfertschwenden, Germany, depends on PC-based control tech-
nology from Beckhoff for all its fully automated packaging machines. Back in 2005, the company decided to 
replace the microprocessor-based controllers it was using to meet the growing needs of increasingly complex 
machines with more functionality through greater computing power and storage capacity. In this interview, Claus 
Botzenhardt and Christian Napravnik describe the benefits generated through PC-based control since then, as 
well as its potential for implementing innovations in packaging machine construction.

MULTIVAC: Interview about PC-based control in fully automated packaging machines
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This also results in industry-specific requirements in the areas of robotics and 

vision systems that we as a machine manufacturer must meet. Accordingly, it 

makes sense that the control technology we employ must be highly flexible 

and adaptable to industry- and customer-specific requirements without any 

significant additional effort.

To what extent does PC-based automation provide the optimal 

technological basis for this?

Claus Botzenhardt: Basically, PC-based control technology provides the best 

connectivity to a wide range of IT systems. It also makes it easy to connect the 

controllers with higher-level systems, which provides a foundation for the easy 

development of IoT solutions. In addition, the operating system makes it less 

hardware-dependent, which simplifies platform changes considerably since 

the software can be kept as is. The PC-based technology also enables the use 

of HMIs based on standard technologies such as HTML5, CSS and JavaScript. 

Another plus: the PLC and the HMI can run on the same device. Compared to 

PLC solutions, PC-based control technology offers significantly more effective 

platforms with huge performance reserves, resulting in a high degree of scalabil-

ity. A software-based PLC allows users to select precisely the IPC hardware they 

need for the respective application without having to adapt the software. This 

makes it possible to achieve enormous efficiency gains. In addition, PC-based 

control technology enables us to focus on our core competence as a builder of 

systems and machines, namely the development of market-oriented packaging 

solutions for our customers. Another advantage is the sustainability of PC-based 

control, which is based in particular on the fact that existing control software 

can be easily applied to new IPC systems.

How important is the continuous development of PC-based control 

to implement innovations in new machine generations?

Christian Napravnik: Very important. We always strive to shorten the devel-

opment times for our products and thus the time to market. This can only be 

achieved in cooperation with partners who are also continuously advancing 

their core competencies. It is the only way to have solid technology with a high 

degree of development and maturity at our disposal. We also need such partners 

to allow us to focus on our core competencies and develop the kinds of solutions 

that the market needs and wants. Examples of this approach include current 

trends such as multi-touch applications, the use of RFID technology or wireless 

applications, where we benefit from our partners’ market-ready solutions that 

we can employ directly in our packaging machines.

What role do IoT and Industrie 4.0 concepts play in this context?

Christian Napravnik: Whether we are talking about IoT, IIoT, AI, Industrie 4.0 

or digital transformation in general – the underlying technologies and methods 

are the central pillar for the sustainability of our products and correspond to 

the development step that is currently being taken. Machines and systems that 

don't have the necessary connectivity will become obsolete in the near future. 

We are observing this trend also in other industries. The use of PC-based control 

technology makes it easy to implement Industrie 4.0 concepts because it is 

based on IT solutions.

What application advantages does the Beckhoff portfolio offer  

in general?

Claus Botzenhardt: Beckhoff offers affordable all-in-one solutions as well as 

solutions that are separate and scalable. The stainless-steel modules are another 

important building block in the production of our hygienic solutions for the food 

industry. And with its multi-touch solutions, Beckhoff meets the needs of mod-

ern HMI concepts that allow users to employ the gestures they have become 

used to from their smartphones.

How important is the fine scalability of PC-based control  

in terms of the modularity and diversity of I/O products as well  

as the IPCs’ processing performance?

Claus Botzenhardt: The I/O products from Beckhoff cover our requirements 

completely. In addition, their PROFIBUS, EtherNet/IP and other gateways provide 

the interfaces you need for existing or legacy systems. For cost reasons, we 

prefer all-in-one devices, and we currently employ three different types of IPC 

control platforms.

Claus Botzenhardt, Senior Director HW/SW Framework at MULTIVAC:  

“The PC-based control technology from Beckhoff allows us to focus on our core  

competencies as a maker of systems and machines, namely the development  

of market-oriented packaging solutions for our customers.”

MULTIVAC: Interview about PC-based control in fully automated packaging machines
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The handling modules developed by MULTIVAC 

for the food industry use AM8800 stainless 

steel servomotors from Beckhoff. Since they 

require no extra housing, they make cleaning 

the systems much easier.
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Which features of the TwinCAT application software  

do you benefit from the most?

Claus Botzenhardt: For MULTIVAC, it is important that the individual software 

modules can be administered with version control systems. We also benefit from 

the standardized high-level language programming in structured text, which 

simplifies the work of our programmers considerably. For example, the ability to 

use finished function blocks for the camming of axes, PTP movements or robot 

kinematics reduces our programming effort and therefore our development 

times significantly.

How important is the consistency of TwinCAT for  

integrating safety, vision, measurement technology  

and the Internet of Things?

Claus Botzenhardt: Consistency is one of the main reasons for using a control 

technology platform like the one that Beckhoff offers. Being able to implement 

as many aspects of machine and systems automation as possible in the pro-

gramming environment is necessary for developing customer solutions in an 

efficient manner. A high level of hardware abstraction is another essential pre-

requisite. In view of the international character of our group, having the option 

to run diagnostics on the machine is essential. With the integration of safety 

technology via TwinSAFE, our HMI can now provide detailed diagnostics. This 

speeds up troubleshooting significantly.

What are the special advantages of Beckhoff drive technology?

Claus Botzenhardt: The modular structure and high degree of flexibility in 

particular deliver huge cost benefits for us. Especially in the food industry, 

motors must be highly resistant to cleaning agents. There are many makers of 

servomotors, but the number of manufacturers whose drives deliver the quality 

we need in our environment is rather limited. Our experience with Beckhoff 

drives has been very positive, especially in this field. In this context I would 

also like to mention the One Cable Technology, which greatly simplifies both 

cleaning and maintenance.

What role does the automation supplier’s customer service  

play for you?

Claus Botzenhardt: Getting good support from the automation supplier is 

extremely important and becoming more so as the control tasks and function-

alities become increasingly complex. Only with a strong partner at our side can 

we focus fully on our core competencies as a builder of machines and systems. 

There are two different scenarios to consider. One involves getting support 

when something goes wrong, which is an essential prerequisite for a function-

ing partnership. The second scenario involves getting support from application 

engineers that help with implementing the Beckhoff technologies for specific 

applications and products. Our experience with Beckhoff in this context has 

been very good so far, both in terms of the response time and the support itself.

What future innovation potential do you see in new products  

from Beckhoff, such as TwinCAT Machine Learning or the XTS and 

XPlanar transport systems?

Christian Napravnik: We live in exciting times. Many developments require a 

new way of thinking about the way machines are designed and built. Particu-

larly when it comes to specialty and highly flexible machines like those used for 

large-scale lot-size-1 production, systems like XTS or XPlanar can cut the de-

velopment time as well as minimize technical risks and maximize the transport 

flexibility since the components already come with a high degree of functionality 

built in. The same applies for functions in the areas of AI and machine learn-

ing. Deterministic models have their benefits, but also limits in terms of their 

problem-solving abilities. That’s why it is so important to have these functions 

already included in the customary programming environment. 

The interview was conducted by Frank Würthner, Industry Manager Packaging Technology at 

Beckhoff Automation.

More information:
www.multivac.com
www.beckhoff.com/packaging

 

PC Control 01 | 2021      packaging special | germany

Christian Napravnik, Senior Vice President Global Synergy at MULTIVAC:  

“We always strive to shorten the development times and thus the time to market  

for our products. The only way to accomplish this is with partners like Beckhoff,  

who also continuously advance their core competencies.”
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Optima Pharma’s filling systems span an entire range of process stages, 

from cleaning and sterilizing glass containers to filling, sealing and finishing. 

Heiko Ellwanger, Director Automation Technology, explains: “What we offer 

the pharmaceuticals sector is a turnkey solution that covers the full scope of 

manufacturing – from empty glass containers to filled, sealed and validated 

syringes, carpules, vials and so on. We also set up and pretest our production 

lines in-house before we ship them out to customers.”

Greater flexibility and transparency in  

pharmaceuticals manufacture

In the past, the pharmaceutical industry mainly wanted filling systems  

with the highest possible product output. Now though, says Ellwanger,  

the emphasis is shifting more toward efficient and flexible production in 

smaller batches: “Increasingly, the sector is using multi-functional produc-

tion systems with minimal setup times instead of the more conventional, 

highly optimized single-purpose machines. We offer precisely these kinds of 

multi-functional systems that support a wide variety of container sizes and 

pharmaceuticals.”

Crucial to these systems’ broad capabilities are a high level of automation  

as well as machine designs that rely on as few different format parts as 

possible. For Heiko Ellwanger, the optional smart features offered by Optima  

Pharma, which can be added easily if required using C6015 and C6030  

ultra-compact Industrial PCs from Beckhoff, are particularly important in this 

context. “When manufacturing in smaller batches, the individual products 

are generally expensive, so it’s important to avoid producing rejects as far 

as possible, if not entirely. Our smart product traceability feature plays an 

important part here. It maximizes manufacturing transparency by ensuring 

Flexible edge devices expand digitalization  
options for drug filling systems
Optima Packaging Group GmbH, headquartered in Schwäbisch Hall, Germany, employs around 2,450 people worldwide. Its 
Optima Pharma business unit specializes in systems for bottling liquid or freeze-dried pharmaceuticals in commonly used 
container formats, such as syringes. What sets its filling systems apart are the optional smart features that can be added to 
the machines flexibly and easily using ultra-compact C6015 and C6030 Industrial PCs from Beckhoff.

packaging special | germany       PC Control 01 | 2021

Ultra-compact C6015 and C6030 Industrial PCs in pharmaceutical production plants
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that all relevant machine and production data is available and, in the event 

of a complaint, can be linked with the individual product in question. This 

offers pharmaceutical makers an immense advantage as they no longer have 

to discard a complete production run – perhaps needlessly – out of safety 

concerns.”

Compact, flexible to install edge devices

Heiko Ellwanger notes that the decision to use the ultra-compact Industrial 

PCs as edge devices was driven in particular by their exceptionally compact 

format and their flexibility to install. “Other advantages,” he adds, “are their 

comprehensive array of ports as well as the scalable performance offered by 

the breadth of CPUs available. The PCs’ build quality, too, is exceptional, and 

we can have them custom-branded with the Optima label. Their long-term 

component availability is hugely important for the pharmaceuticals sector as 

well. For all these reasons, we’re now using these ultra-compact Industrial PCs 

as remote gateways group-wide, throughout Optima.”

Many of the smart features rely on comprehensive data capture. This can be 

used, for example, to optimize filling processes or monitor the condition of 

drive axes based on power and temperature readings, as well as for classic 

plant visualization. Says Ellwanger: “The ultra-compact C6030 Industrial PC 

is ideally suited to data management tasks like this. It has the variety of ports 

required as well as the computing power, with multiple cores, each clocking 

at up to 3.6 GHz. Another application is to monitor specific machine stations 

by video so that we can optimize their individual processes. With the C6015, 

it’s the exceptionally compact format that’s important for us. We use it as an 

easy-to-integrate interface gateway – for hand-held scanners, for example. 

The production systems are often extremely large, so it’s important to be 

able to scale up the number of scanners as needed to enable the machines 

to be operated efficiently. We simply install a C6015 in each case to handle 

communication with the plant control system.”

Benefits of using separate edge devices

For Heiko Ellwanger, using separate edge devices offers multiple advantages: 

“Customers generally specify which overall plant control systems are to be 

used. The ultra-compact Industrial PCs from Beckhoff give us the flexibility to 

implement communication with every conceivable type of component, regard-

less of the vendor. The PCs also have all the requisite interfaces – like the USB 

ports we need to connect the hand-held scanners, which aren’t necessarily 

available on the plant control systems.”

Another consideration is that any changes made to a validated production 

plant make re-validation necessary. Heiko Ellwanger explains: “This involves 

a considerable amount of effort, so it’s something we try to avoid. Using 

additional ultra-compact Industrial PCs to expand systems means we can 

make changes easily, because we’re adding parallel functionality that doesn’t 

directly affect the pharmaceutical process itself.”

More information:
www.optima-packaging.com/pharma
www.beckhoff.com/c6015
www.beckhoff.com/c6030  

PC Control 01 | 2021       packaging special | germany

Optima offers optional smart features that can be added easily to its extensive range of  

pharmaceutical production systems using ultra-compact Industrial PCs from Beckhoff.

The ultra-compact C6030 Industrial PC here is a custom-branded 

version with an Optima label.
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Produce packaging on demand and made to mea-
sure with more than 100 precisely controlled axes
Online retail is booming and the packaging that is indispensable for this is becoming even more important. However, goods 
are often shipped in unnecessarily large packaging. This increases costs, resource consumption and the environmental 
impact. To avoid this, Swiss company Kern AG has developed the PackOnTime 2box packaging system. Using this system, 
shipping boxes can be made to measure and exactly when it is needed. The project was implemented with the high-perfor-
mance PC-based automation solution from Beckhoff.

PC-based control enables product-specific, resource-saving packaging 

1

2 3
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The system is controlled by a CX2062 Embedded PC. 

The PackOnTime® system consists of various modules: Placing and measuring (1), 

feeding the corrugated board (2), processing the corrugated board (3), packing the 

articles (4) and closing the packaging (5).

Kern AG in Konolfingen, Switzerland is a family business founded more 

than 70 years ago and originally rose to success with enveloping machines. 

“However, the market for enveloping machines, in particular at banks and 

insurance companies, is progressively diminishing as conventional letters 

are increasingly replaced by paperless communications,” explains Reto 

Schori, Subproject Manager Electronics at Kern AG. This decline provided 

the impetus to establish a new foothold in a related, promising market 

with PackOnTime®: e-commerce. This sector still offers a great deal of po-

tential for growth and innovation, particularly with regard to sustainability. 

Currently, conventional packaging often utilizes standard cardboard boxes, 

which are considerably larger than the goods being shipped. As a conse-

quence, they are partially filled with filling material. Furthermore, excessive 

volumes take up unnecessary space during transport to the customer along 

with increased storage space. Simply put, oversized boxes and filling mate-

rial create an unnecessary amount of waste. 

4 5
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The newly developed PackOnTime® system enables automated and on 

demand packaging of ordered products in shipping boxes produced to the 

perfect size. This saves resources such as packaging material, space and time. 

“We measure the length, width and height of the object or group of objects 

and then create a package with precisely the right size in the space of only  

30 to 40 seconds,” says Reto Schori, explaining the concept. “The only  

materials we use are sustainable corrugated cardboard and glue.” The system 

is capable of producing and filling up to 750 customized packages per hour. 

The system can be operated efficiently by just one person. 

PC-based control succeeds in evaluation

“We spent a long time developing and utilizing our own control systems. 

However, in 2016, we realized that we could no longer maintain the workload 

necessary to do so. In addition, with our own controllers we did not achieve 

the speeds desired the way we do today with the Beckhoff solution,” reports 

Marcel Stalder, Head of Development at Kern AG. “When evaluating a suitable 

control system, we approached several control system manufacturers, two of 

which were able to implement their solutions for a specific project. Based on 

our positive experience during evaluation, we decided on Beckhoff as our 

control systems supplier. Since then, all new projects have been implemented 

with PC-based control from Beckhoff. This also applies to PackOnTime®.”

One of the reasons for using PC-based control is its open design allowing 

different standards. “We initially had the idea of reusing software elements 

developed for our own controls systems. However, that ultimately turned out 

to be unnecessary,” adds Reto Schori. Kern chose a high-performance CX2062 

Embedded PC with Intel® Xeon® CPU (2.0 GHz, 8 cores) for the PackOnTime® 

control system. CP3224 Economy Panel PCs with 24-inch multi-finger touch-

screens serve as operator interface terminals.

ogy (OCT) is another benefit because it significantly reduces the amount of 

cabling required.” 

Along with the decision to go with PC-based control, EtherCAT was also 

selected for the fieldbus and is utilized consistently with PackOnTime®.  

“EtherCAT has truly proven its value in our system. The ability to synchronize 

the axes with each other extremely easily via EtherCAT was a new experience 

for us. This was not possible with the previous control system and CANopen 

bus technology,” says Reto Schori. “The fact that a great number of suppliers 

now support EtherCAT was another advantage during the project implemen-

tation.” 

Kern AG is also impressed by the performance of EtherCAT, which in addition 

will increase significantly with the new EtherCAT G technology upgrade. 

“Currently, the performance when implementing PackOnTime® is thoroughly 

adequate. However, EtherCAT G, which is based on 1 or 10-Gbit Ethernet, may  

become an important factor in the future, as our modular system will be 

expanded to include additional modules,” adds Patrick Vogel, PackOnTime® 

Project Manager at Kern AG.

Service tool increases reliability

Kern AG recommends that service organizations use the Beckhoff Service Tool 

(BST) to maintain their systems and machines. “We believe it is essential to 

be able to replace a component in the field at any time, even an IPC. That is 

why a tool like this is simply indispensable from our point of view,” continues 

Reto Schori, explaining this recommendation. BST is a user-friendly, graphical 

backup and restore program for Industrial PCs with a Windows operating 

system. In the event of failure, the operating system image can be restored or 

used to create a new IPC system with identical configurations and settings.

The corrugated cardboard is cut to size, perforated and grooved to perfectly match the contents;  

the packaging can then be assembled, glued and transported to the insertion station.

After switching to Beckhoff automation technology, the 

control software was initially created with Structured Text. 

“However, this type of programming required additional 

documentation overhead,” says Reto Schori. “That is why 

we decided to switch to TwinCAT 3 UML. The TwinCAT 

Editor for the Unified Modelling Language (UML) offers 

the advantage that the software is comprehensibly docu-

mented simultaneously with the development.” 

Optimal design and synchronization of drive axes

Drive technology plays a major role in PackOnTime®. 

Currently, around 100 drive axes are utilized in the plant 

prototype and a further 30 are planned. “It is very im-

portant that Beckhoff offers an extremely wide range of 

drive technology. With previous suppliers, we usually had 

to decide on one type of motor and one type of motion  

controller and then implement almost all of the applica-

tions with these. This sometimes proved extremely difficult 

with regard to the parameterization,” explains Reto Schori. 

“In contrast, this is far easier with Beckhoff. Because  

they offer an extensive product catalogue, enabling us to 

select the optimum motor for every application as well as 

the ideal drive technology with the AX8000 Servo Drive 

and the EL72xx servomotor terminals. One Cable Technol-
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More information:
www.kernworld.com
www.beckhoff.com/packaging

 

The PackOnTime® system merges the articles fully 

automatically with the tailor-made packaging.

Marcel Stalder, Head of Development, Reto Schori, Subproject Manager Electronics, and Patrick 

Vogel, Project Manager PackOnTime®, all from Kern AG, and Andreas Iseli, Head of the Beckhoff 

Lyssach office, in front of the prototype of the Pack-on-Time system (from left to right)

More than 100 drive axes implemented with AM8000 servomotors enable  

the numerous movements necessary to produce the packaging, transport the 

goods and insert the articles into the packaging.
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Graniten was established in the early 1990s by engineers as a technology- 

oriented company and encompasses today the three business areas Machinery, 

Engineering and Service & Support. According to Graniten, the global pharma-

ceutical industry as a target industry is increasingly relying on up to 100% au-

tomated processes in production as well as printing and packaging. In addition, 

according to Graniten, exceptionally high speeds, efficiency, hygiene, control, 

traceability, low maintenance and minimum footprints are required – combined 

with extreme flexibility. Graniten has solved all of these challenges with the 

introduction of the XTS-based digital pad printing machine.

“Over the last few years, we have developed innovative machines for carton 

and case packaging, palletizing and leakage detection for BFS (Blow, Fill, Seal) 

systems. We are now introducing fast, flexible digital printing, closing a gap in 

the entire process. This will make it easier for the pharmaceutical industry to 

Integrating fast and flexible digital printing  
in the packaging process with XTS
Maximum flexibility, virtually no changeover times and reduced maintenance and space requirements – this is what the Swedish 
Graniten Group has achieved with a new digital pad printing machine. This is the world’s first gravure printing system of its kind 
to be equipped with the XTS intelligent transport system from Beckhoff as the core element. In this way it is able to meet the 
high requirements of the pharmaceutical industry and can, among other things, convert an uneven product feed into an even 
product outfeed.

packaging special | sweden       PC Control 01 | 2021

Due to the integrated transport system, 

the Digital Pad Printer is very compact at 

just 2.0 x 1.2 x 1.9 m.
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The eXtended Transport System at the core of a digital pad printing machine for the pharma industry
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optimize the entire workflow in an intelligent way,” explains Fredrik Sollenby, 

Managing Director as well as Vice President Sales and Marketing at Graniten.

Intelligent transport system for greater flexibility

Digital printing is already a well-known process in the pharmaceutical indus-

try. With the XTS intelligent transport system as a core element, however, the 

new Digital Pad Printer is now expanding the existing possibilities, because 

the individual movers for the product transport can be controlled individually 

and therefore driven at different speeds. In this way, a buffer function can be 

implemented simply on a software basis in order to allow more time for the UV 

ink-curing process, for example, which takes longer than other work steps. In 

addition, products detected as being defective can be efficiently removed from 

the process flow.

Fredrik Sollenby says: “What clearly distinguishes the Digital Pad Printer from 

conventional systems is the XTS transport system, meaning that even with an 

irregular product infeed and individual handling in each work step, a continuous 

workflow can be achieved. As a result, the product outfeed can be arranged in 

an even manner and synchronized with downstream equipment in a continu-

ous product flow, which is ideal for feeding flow wrapping machines, e.g.  This 

solution meets the pharmaceutical industry's requirements for a fully automatic 

process that is at the same time optimized for each individual subprocess.”

There are further advantages for the end user, as Fredrik Sollenby explains: 

“The machine users can reduce the conversion time between different jobs to 

almost zero as well as reducing the time required for service and maintenance, 

because XTS replaces conventional mechanical engineering to a great extent by 

software functions. Not only that, the machine reduces the CO2 footprint. Digital 

printing directly on a plastic container or paper packaging is faster and far more 

sustainable than conventional pad printing on labels. And last but not least, the 

machine is considerably smaller than previous systems due to XTS.”

Innovative solution to complex problems

Graniten has been developing machines with XTS for the pharmaceutical 

industry since 2014. More than 15 machines have already been delivered;  

several new orders are currently in progress. According to Frederik Sollenby, the 

Beckhoff technology supports Graniten's philosophy in an ideal way: “We devel-

op intelligent turnkey machine solutions exactly according to specific customer 

requirements. We have been working with Beckhoff for six years and value their 

innovative technical approach to solving complex industrial problems as well as 

their comprehensive support.”

More information:
www.graniten.com
www.beckhoff.com/xts 
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As a central element, XTS enables a flexible 

workflow as well as product changeovers with 

virtually no delay.
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Intelligent transport system as cost-effective, 
compact and highly flexible  
feeder component in cookie packaging

Cavanna’s first XTS application is a 90-degree transfer system  

for packaging so-called slugs of cookies.

Italy’s Cavanna Packaging Group is a leading specialist in the flow-pack segment for both food and non-food products. Starting 
with its cookie packaging segment, Cavanna recently made the strategic decision to equip its flow-pack machines with the intel-
ligent XTS transport system and EtherCAT communication technology from Beckhoff.

XTS in flow pack machines

packaging special | italy       PC Control 01 | 2021
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handling, for which PC-based control from Beckhoff delivered the ideal control 

and drive solution. Cavanna also appreciated that Beckhoff is characterized by 

the same philosophy as the Italian company with its passion for quality, tech-

nological excellence and reliability. 

The technological innovation and continuous development of PC-based control 

were especially important for Cavanna because they enable them to advance 

More information:
www.cavanna.com
www.beckhoff.com/xts
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Cavanna was founded in 1960 in Italy’s Piedmont region as one of the first 

makers of electro-mechanical flow-pack machines. Over time, the family-owned 

company focused on fully electronic machines and complete packaging lines: 

primary flow-packs for individual products and product groups, secondary 

flow-packs or box packaging, and tertiary packaging in display cartons. Today, 

roughly 6,000 Cavanna machines are installed with more than 900 customers 

worldwide.

The main areas of application are the entire food sector and the non-food sector, 

especially the cosmetics and pharmaceutical industries. The broad spectrum of 

food applications ranges from uniform and mixed cookie packages, chocolate, 

breakfast products and sweet and salty snacks to bread replacement products, 

as well as cheese, coffee pads, and frozen products. Whatever the product,  

Cavanna focuses on protecting the product and maintaining the product quality 

through appropriate packaging. The consumer must also be able to open the 

package easily. All these requirements must be considered in the design of 

the flow-pack machines in combination with high packaging quality, machine 

availability and the lowest possible total cost of ownership.

Technology partnership for optimized machine design

To meet all these requirements optimally and in an innovative manner, Cavanna 

looked for a globally active technology partner. The main objective, according 

to Cavanna, was to improve the machines’ flexibility for product changeovers 

while reducing their footprint, time requirements, and cost. The company also 

had to meet the rising requirements regarding gentle and efficient product 

in accordance with changing customer requirements. The pre-eminent example 

of this is the intelligent XTS transport system, which – in combination with the 

powerful EtherCAT communication – provides exceptional product transport 

flexibility in a very small space.

XTS supports new product handling capabilities

From Cavanna’s perspective, XTS harbors a huge potential for innovation due 

to its high software functionalities with mostly automatic configuration capa-

bilities and its modular, application-specific variations and geometries, all of 

which make it easy to implement a wide range of applications for individual 

product transportation in combination with a continuous material flow. With 

its high energy efficiency and significantly reduced footprint, XTS delivers the 

best possible solution in terms of cost, compactness and innovation for Cavan-

na’s packaging machines. A system this compact and reliable with individually 

controllable movers opens the door to a new world of packaging applications 

that allow manufacturers to adapt their machines even more effectively to their 

customers’ needs. 

According to Cavanna, high speed and precise synchronization are the goals 

of all XTS-based advancements. The company plans to extend the system into 

additional application areas with the help of the Beckhoff experts, who have 

already been instrumental in Cavanna’s continuous improvements to their 

current machines.

Cookie feeding in slug packaging

As its first XTS application, Cavanna developed a new packaging system that 

can package 4,200 cookies after they have been compiled into so-called slugs. 

Once again, the high system flexibility was a huge benefit because the cookies 

can be in a round, rectangular or square shape. In addition, the machine can 

package the cookies in various flow-pack formats at speeds of up to 130 pack-

ages per minute with up to 32 cookies per package. 

XTS functions as a feeder unit in this system. Two XTS movers receive the cookie 

slugs from a chain track after they have been rotated by 90 degrees. The movers 

then transport the slugs to the tubular bag for the final flow-pack packaging. 

According to Cavanna, the XTS system’s main advantage is that all the settings 

needed to switch to a new product format are stored in the control software and 

can be executed automatically. In this way, the XTS can adapt to the product 

“on the fly”, which is a vast improvement over conventional solutions based on 

servomotors that require extensive mechanical conversions.

Another example of the ways Cavanna uses the XTS is a system for transferring 

product stacks from one chain track to another with varying distances between 

the separators on each chain. Cavanna also uses the XTS as a distribution sys-

tem to split an incoming product stream into two streams at low cost and with 

exceptional flexibility.

The slugs get tilted by 90 degrees before being handled by the XTS movers.
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Headquartered in Barcelona with global presence and service, Packfeeder spe-

cializes in systems for unscrambling and positioning bottle-shaped containers. 

Such machines are frequently used in the cosmetics, pharmaceuticals, food, 

household cleaner and chemicals industries where products must be filled into 

bottles. Since its foundation in 2002 by Tomàs Mulet, Packfeeder has focused 

on innovative machine concepts with considerable added value for end users. 

A good example of this approach is the new bottle sorting system that was de-

veloped with help from Beckhoff, as Packfeeder CEO Ferran Martínez explains: 

“Having innovation as a basic objective requires technology partners that share 

our vision, which is one of the reasons why we are working with Beckhoff to 

master such a technological challenge.” 

By leveraging the highly flexible XTS, the new Pickfeeder family of machines can 

sort bottles of various materials and vastly different sizes and shapes without 

mechanical modifications to the production line. The use of XTS in combination 

with delta robots eliminates the need for specially shaped parts that are nor-

mally needed for each individual bottle in a standard machine and enables the 

Pickfeeder’s automatic changeover functionality.

Integrated systems deliver high process efficiency

Depending on the performance requirements, the Pickfeeder bottle unscrambler 

can be configured with up to four delta robots for a broad spectrum of sorting 

applications. The combination of four-axis delta robots with the intelligent XTS 

transport system from Beckhoff makes the bottle unscrambler an extremely 

versatile machine that features optimized throughput and a very gentle transfer 

to the exit conveyor in addition to automatic format switching.

The machine’s most important innovation, says Ferran Martínez, is the separa-

tion of the infeed area where bottles arrive lying down from the outfeed area 

where bottles are placed upright on the exit conveyor. This separation was made 

PC Control 01 | 2021       packaging special | spain

XTS handles efficient and highly  
flexible bottle unscrambling in the most 
demanding packaging applications 
Spanish company Packfeeder has developed a family of automatic, robot-supported bottle unscrambling 
machines for the packaging industry. The so-called Pickfeeder uses the eXtended Transport System (XTS) from 
Beckhoff to implement a machine concept that is highly flexible and suitable for the most demanding sorting 
jobs in packaging with virtually no changeover effort.

Intelligent XTS transport system sorts bottles with automatic format changeovers

With its individually controllable movers, the XTS delivers the 

ability to switch to different bottle formats quickly and easily.
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possible by the XTS as a central machine component: “Conventional systems 

perform both of these steps with robots. Using the delta robots only to grab the 

prone bottles, on the other hand, allows us to use smaller and less expensive 

robots while still exploiting their speed to the fullest. XTS is the ideal solution 

for accepting the bottles from the robots and handing them over upright and 

perfectly synchronized to the conveyor for transfer to the next machine. This pre-

vents bottles from being positioned incorrectly or tipping over. Another benefit is 

the ability of XTS to be mounted in a slanted position, which makes the system 

particularly compact and straightforward.” 

On the Pickfeeder machines, the flexible XTS employs the GFX guide rail from 

HepcoMotion and a Packfeeder-developed gripper. This innovative combination 

of technologies forms a universal solution that can handle a broad range of 

containers irrespective of their shape, material, color and fragility. In addition, 

any format changes within the filling line are easily handled via the multi-touch 

control panel. According to Packfeeder, this capability represents a huge advan-

tage over mechanical unscrambling systems, which require several components 

to be switched out for each format change. 

Focus on flexibility is key

While increasing the operating speed of each robot was an important objective 

of the development project, the main focus was on the ability to switch formats 

automatically. “The daily operations of our partners and customers demand max-

imum machine flexibility in order to accommodate the endless container varia-

tions in terms of geometries, colors, materials, textures and refinements,” Ferran 

Martínez explains. “The successful launch of the Pickfeeder series has met the 

expectations of our customers with the additional benefit of optimizing the re-

lationship between throughput rate and floor space requirements.” For example, 

the Pickfeeder Single 100, the smallest model with only a single robot, achieves 

an output rate of more than 120 bottles per minute. That’s a great improvement 

over conventional systems with 70 to 80 bottles per minute, says Martínez.

Industrial needs are changing so rapidly these days that no one can ignore 

concepts like Industrie 4.0, support of lot size 1 or setup changeover times ap-

proaching zero. “The Pickfeeder series was developed from the start with these 

requirements in mind, and the intelligent XTS transport system made it possible 

for these concepts to become reality,” says Ferran Martínez. “This successful 

combination has expanded the capabilities of Packfeeder’s bottle unscrambling 

technology considerably. We haven’t been able to achieve such a major increase 

in a machine’s efficiency and flexibility in a long time.” Lluís Moreno, sales 

engineer at Beckhoff Spain, adds: “Packfeeder appreciated from the start the 

flexibility of the XTS and the benefits of PC-based control for the entire machine. 

We foresaw their huge potential for Packfeeder’s bottle unscramblers in our first 

meeting. It was our clear goal to close this gap that existed in the packaging 

market with a machine that could unscramble random bottle sizes and shapes 

with exceptional flexibility.”

packaging special | spain       PC Control 01 | 2021

The bottle unscramblers of the Pickfeeder family of machines combine 

the eXtended Transport System (XTS) with up to four delta robots. ©
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More information:
www.packfeeder.com
www.beckhoff.com/xts
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Packfeeder CEO Ferran Martínez (right) and Beckhoff 

Spain sales engineer Lluís Moreno (left) in front of the 

unscrambler machine and its easy-to-use multi-touch 

control panel in portrait orientation.

Solutions for the packaging industry

– robot-supported bottle unscrambler with  

automatic changeover function

Customer benefits

– automatic and nearly delay-free format  

changeovers

– switching to new bottle formats with no  

additional costs

– exceptionally gentle bottle transfer to  

the output conveyor belt

– compact machine design with optimized  

output performance 

PC-based control this application

– eXtended Transport System (XTS)

– TwinCAT 3 XTS Extension software  

At a glance

The XTS accepts the prone bottles from the robots 

and transfers them to the output conveyor belt 

perfectly synchronized and in an upright position.
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Machine learning optimizes real-time  
inspection of instant noodle packaging

packaging special | china       PC Control 01 | 2021

Instant noodles can be found in just about every food store in China. In order to reduce the number of products 
with packaging errors and the resulting customer complaints, a large Chinese producer of instant noodles decided 
to use the Beckhoff control technology including TwinCAT Machine Learning. This made intelligent and reliable 
real-time inspection of the packaging quality possible.

Intelligent inspection of packaging quality with TwinCAT Machine Learning

A large Chinese food company uses TwinCAT  

Machine Learning to achieve the highest possible 

quality level in the packaging of instant noodles.
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Tianjin FengYuLingKong the Electrical and Mechanical Equipment Co., Ltd., 

a system integrator specializing in industrial automation, was awarded the 

contract to supply a state-of-the-art packaging inspection system to one of 

China’s largest producers of fast food and beverages. According to the food 

manufacturer, it has the world’s largest instant noodle production lines, with 

an average throughput of around 500 packs per minute per line and an annual 

total throughput of up to 4.8 billion packs.

High customer satisfaction through error-free packaging

Packaging and sealing are essential tasks in the manufacture of instant noodles. 

A noodle pack usually contains a pre-cooked noodle block plus several small 

sachets with spices, e.g. flavoring powders, sauces and dried vegetables. In the 

production line, these individual sachets are arranged on a conveyor belt mov-

ing at high speed, placed on the associated noodle block and then forwarded 

together to the cross-cutting sealing and packaging machine.

During the production process there are various factors that can potentially lead 

to the seasoning sachets slipping between two noodle blocks and being cut 

open by the cutting machine or being packed separately in two packets side by 

side. Such defective products would result in consumer complaints and damage 

to the company’s reputation, for which reason delivery of such products to 

dealers should be reduced as far as possible. Since the machine type upgraded 

by Tianjin FengYu already produced with a very low error rate before, another 

aspect of quality control is critical: It must be ensured that only the defective 

and not the defect-free products are reliably sorted out.

Because the processes inside the sealing and packaging machine cannot be 

viewed and any packaging defects often are also not visible from the outside 

during the subsequent optical inspection, it is very difficult to find out the exact 

cause of the errors mentioned above. It is therefore virtually impossible to 

avoid defective products on principle. In order to avoid delivering substandard 

goods despite that, instant noodle manufacturers use highly automated quality 

inspection devices with minimum latency.

Tianjin FengYu supported the end user in this project with the fast implemen-

tation of a high-performance quality control system. First of all, the mechan-

ical and electrical parts of the machine were examined. According to Tianjin 

FengYu, in the process they found out that due to its openness and flexibility, 

PC-based control technology from Beckhoff is ideally suited for acquiring 

the necessary analysis data. The system integrator installed several sensors 

inside the machine and was able to acquire the first datasets for prototypical 

analysis quickly and easily via TwinCAT Scope View. The subsequent data 

analysis showed a certain sensitivity of the measurands that occurred when a 

machine had wrongly cut a seasoning sachet. However, such disruptive events 

resulting in faulty products could not be reliably detected using conventional 

engineering methods. The reasons are several uncertainty factors that can  
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affect the data, such as machine vibrations as well as changes in the packaging 

material or the conveying speed and the cutting tension. To find a solution for 

this demanding analysis application, Tianjin FengYu decided to use TwinCAT 

Machine Learning as a means of implementing data-based engineering with 

machine learning (ML).

Machine learning in industrial applications

The basis for an inspection of products are classifiers, using which flawless 

products can be distinguished from faulty products. If ML-based classifiers are 

to be used, a mathematic model is trained on the basis of exemplary data so 

that from then on correct decisions can be made without explicit programming. 

Beckhoff offers various tools and open interfaces to support the entire engineer-

ing cycle from data acquisition and model training through to the deployment 

of the learned model directly within the control system: 

– Data acquisition: The quantity and quality of the data have crucial effects on 

ML applications. A wide range of I/O and software products from Beckhoff 

enable the acquisition of almost any data. Various functions of the TwinCAT 

software, such as Scope View, Database Server, Data Agent and Analytics 

Logger, enable the data to be saved on an Industrial PC, in local or remote 

databases or the cloud. 

– Model training: The data acquired must initially be preprocessed in order to 

find a correlation between the data and the desired results or to strengthen 

the correlation. Subsequently, a suitable ML algorithm is identified and param-

eterized for model training. Beckhoff recommends the use of open and estab-

lished ML frameworks for this purpose, such as PyTorch, Keras or Scikit-learn. 

Finally, the trained model can be saved as a file in the standard exchange 

format ONNX (Open Neural Network Exchange). The ONNX file describes the 

operations and parameters of the trained model and can then be converted 

into a binary format (BML) that is better suited for serialization in TwinCAT.

– Model deployment: The TwinCAT runtime environment for machine learning 

(TF3800 and TF3810) can load the trained model files (BML format) dynam-

ically into the controllers, where the models can be run in real-time with 

execution cycles of less than 1 ms. In this way, the results of the inference 

(execution of a trained ML model) can be directly processed, transmitted 

to the output devices via the ultrafast EtherCAT communication and so the 

machine can be controlled in real-time.

The detection of faulty products in the instant noodle production line was 

implemented exactly according to the three-step method described above. First 

of all, the sensor data were acquired via EL1xxx or EL3xxx EtherCAT digital and 

analog input terminals and TwinCAT Scope View. Subsequently, the ML model 

was trained via the open source framework Scikit-learn, and the model descrip-

tion file was generated from it. The necessary preprocessing of sensor data was 

implemented with TwinCAT Condition Monitoring in the control system. Then 

the corresponding BML file was deployed to a CX51xx Embedded PC, which runs 

the model in real-time with the help of the TwinCAT Machine Learning runtime 

and outputs the inference results for the identification of faulty products via an 

EL2xxx EtherCAT digital output terminal. According to Tianjin FengYu, the sys-

tem openness is a great advantage of the Beckhoff control technology and was 

very beneficial here, because it could be integrated with the existing third-party 

main controller of the production line with no great effort.
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Open platform accelerates algorithm development

The validation of ML algorithms is often a time-consuming and laborious pro-

cess because of the necessary tests and the associated frequent visits to end 

customers. With the TwinCAT open software platform, however, algorithms can 

be validated efficiently without requiring direct access to the machine. The data 

recorded on a production machine is separated into training and validation data 

before model training is started. Only the training data set is then used to train 

the ML algorithm. The validation data set can initially be used in the training 

environment to test how well the learned algorithm performs on unknown data.

After successfully porting the data preprocessing and integrating the ML algo-

rithm into TwinCAT, validation can be performed based on the production code. 

The code is executed on a test system – or the actually used Embedded or 

Industrial PC – and the validation dataset is streamed to the TwinCAT real-time 

environment for use as a virtual data source by means of TwinCAT Database 

Server functions. The same sampling frequency as with the on-site sensors is 

adopted, therefore the scenario at the end customer’s site can be optimally 

simulated. Similarly, new datasets collected on the production machine can be 

used in the test environment to explore a wide variety of situations. Ultimately, 

the test data serve to validate the entire ML application on the Embedded PC, 

to assess it and ensure safe operation. 

The development, verification and validation using the open TwinCAT platform 

eliminates the need for testing the ML algorithms on industrial plants and con-

siderably accelerates the implementation phase. According to Tianjin FengYu, 

this contributed to the fact that the progress of the joint project at this food 

company was barely affected by the corona pandemic.
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Multi-tasking and multi-core capabilities secure ML in real time

The ML algorithm is executed on the CX51xx in three steps:

– acquisition of sensor data

– preprocessing of the data 

– execution of ML models for the detection of faulty products

On the one hand, it should be noted that the product inspection requires a high 

sampling frequency in order to acquire sensor data during the entire cutting 

process. On the other hand, a lower execution frequency is necessary in order 

to be able to process the acquired data and to execute the ML model. However, 

this apparent contradiction for two real-time sequences in one PLC task can 

be solved very well through the multi-tasking and multi-core capabilities of 

TwinCAT, because this ensures both the reliable execution of multiple tasks on 

different processor cores and the error-free exchange of data between multiple 

PLC tasks. Another advantage is that these functions can be implemented 

through simple configuration and via ready-made PLC function blocks with little 

development effort. In the project described for the instant noodle production, 

the two-step execution of the ML algorithm through the use of two PLC tasks 

and two processor cores was realized reliably.

Machine learning and PC-based control minimize effort

Through the approaches of machine learning and with the help of data 

mining, production problems can be solved faster and more efficiently, thus 

saving R&D costs. The experiences of Tianjin FengYu with the instant noodle 

production line have shown that TwinCAT Machine Learning is superior to 

the traditional engineering methods in the detection of anomalies. With the 

open TwinCAT platform, it was possible to automate the complete workflow 

More information:
www.tjfylk.com
www.beckhoff.com/machine-learning
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Right: ML workflow (above) as well  

as an anomaly detected and displayed 

in TwinCAT Scope View (below, marked 

in red)

for data acquisition, training and ML inference. As of the end of 2020, the 

new quality inspection system has already been running fully automatically 

on several of the end customer’s production lines for about four months. The 

customer's conclusion: Due to the open Beckhoff solution it was possible to 

implement the inspection system without modifying the existing main control 

system; faulty products are detected promptly and reliably, which effectively 

reduces customer complaints.

System integrator Tianjin FengYu pointed out that the use of the machine 

has become much simpler and more flexible through the Beckhoff products 

CX51xx, EtherCAT I/Os and TwinCAT. Despite the complex mechanisms of the 

production line on site, commissioning and maintenance was very simple with 

the great support of the Beckhoff engineers. Moreover, the open PC-based 

control technology has solved the problem of the quality inspection of pack-

aging, also by using ML methods to acquire the data from existing noodle ma-

chines, irrespective of their make. Tianjin FengYu is convinced that more and 

more end users will benefit from TwinCAT Machine Learning in the near future.

Left: Lu Peng (left), project manager 

at Tianjin FengYu, and Wan Pinlei 

(center), system applications engineer 

at Beckhoff China – with the CX51xx 

Embedded PC as the hardware core of 

the TwinCAT Machine Learning solution 

– and Xie Shaowei, technical support 

engineer at Beckhoff China (right).

Model training and evaluation

Real-time inference results

ControllerDatabase
Server

Scope

ML model development

Data acquisition

ML 
Runtime
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Three experienced Industrie 4.0 

partners 

To implement the Industrie 4.0 concept, 

Lorenz relied on experienced partners: 

ITQ GmbH and Software Factory GmbH, both locat-

ed in Garching, Germany, and automation specialist  

Beckhoff. As a service provider in the areas of software 

and systems engineering, ITQ has been a trailblazer in 

the Industrie 4.0 field for many years. ITQ received valu-

able support for the redesign of the Lorenz production  

facilities from Software Factory, which has been active in software and IT for  

25 years and also acts as a systems integrator for Industrie 4.0 solutions. 

ITQ developed the entire concept for Lorenz’s production of digital radio  

water meters. In addition to consulting and development services, says Markus 

Lanker, senior consultant at ITQ, this included the layout, installation, commis-

sioning, operator training, testing and simulation of the production system 

as well as the coordination of participating service providers and the overall 

project management. ITQ also helped Lorenz with the evaluation and selection 

of software and hardware components for the automation technology, as 

Markus Lanker explains: “Since the open PC-based control technology from 

Beckhoff provides the ideal foundation for modern Industrie 4.0 concepts, we 

selected the automation specialist, with whom we have worked successfully 

for many years, also for the water meter production as a consultant and sup-

plier of control technology in the areas of PLC and HMI. And the very open, 

cooperative and committed relationship proved once again to be a huge plus. 

We benefited especially from their competent and informative support with 

regard to the new visualization, which we implemented with TwinCAT HMI 
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Open control and HMI technology  
supports smart water meter production

worldwide | germany       PC Control 01 | 2021

PC-based control and TwinCAT 3 as an ideal foundation for Industrie 4.0 solutions

Lorenz GmbH & Co. KG in Schelklingen-Ingstetten, 

Germany, is a specialist in flow metering and a leading 

manufacturer of water meters for residential units and 

buildings as well as commercial water meters along 

with related communication systems and services. The 

meters, which are installed in large numbers in Germany 

and Europe, are used mainly to operate and monitor 

public supply systems and to control industrial instal-

lations. Lorenz puts great emphasis on manufacturing 

its products in Germany, as Managing Director Wilhelm 

Mauß explains: “Manufacturing in Germany has been critical for our success. 

It allows us to make quality products with top measurement accuracy and 

stability, superior materials, reliable hygiene and data security. Industrie 4.0 

and resource efficiency have been prerequisites for our ability to run a digitally 

connected and environmentally friendly operation and to provide our meters 

with great flexibility and the shortest lead times.”

The digitally controlled production process was installed in a 1,000 sqm produc-

tion building in which water meters can be manufactured with great flexibility 

in lot sizes as small as one unit. It also features IoT functionalities for IT security, 

process data processing, traceability, visualization and intelligent apps. Since all 

this allows for quick and precise interventions in the control of the production 

lines, errors and interfering factors are reduced, and the staff can compare 

process sequences and find effective solutions. This way, the Ingstetten facility 

can produce more than 1 million water meters annually in a highly cost-effi-

cient manner. A conventional water meter goes through more than 20 process 

steps ranging from the assembly of the hydraulics to programming, calibration, 

inspection and packaging.

Lorenz’s Industrie 4.0-compliant manufacturing 

process makes smart residential and commercial 

water meters like the digital impeller flow meter 

shown here.

To manufacture a new generation of radio-supported water meters, Lorenz employs an Industrie 4.0 concept with support from 
ITQ and Software Factory, both members of the Stetter Group. With TwinCAT 3 software and especially the new TwinCAT HMI 
solution, Beckhoff supplied the ideal open control and visualization technology.
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possible a wide range of application scenarios ranging from a local panel solu-

tion to multi-client, multi-server and multi-runtime concepts. Custom-tailored 

enhancements are quickly implemented via defined interfaces, and the mix of 

standard graphical controls and custom design elements makes the process 

much easier.

PC Control 01 | 2021       worldwide | germany

Above: Visualization of the programming station  

for Lorenz’s water meter production

Center: Clear representation of the dry test bench

Below: User interface for the counter printer

More information:
www.lorenz-meters.de/en

www.itq.de/en
www.sf.com
www.beckhoff.com/twincat-hmi

(TE2000).” In terms of hardware, the water meter 

production uses a C6920 control cabinet Industrial 

PC for each line along with many EtherCAT Termi-

nals for the I/O.

Efficient user interface engineering

The new TwinCAT HMI heralds a paradigm shift in 

the field of HMI software. Instead of the proprietary 

systems for engineering and communication requir-

ing specific operating systems, Beckhoff banks on 

IT standards like Visual Studio® for the engineering, 

HTML5 for the design, and WebSockets and HTTPS 

for secure communication. The user interface can 

be executed on any HTML5-capable browser irre-

spective of the operating system, resolution or 

display. Beckhoff has thus created an open and 

future-proof Industrie 4.0 solution that optimal-

ly meets the needs of Lorenz’s modern water 

meter production. As Reiner Beck, Lorenz’s head 

of production engineering, explains: “TwinCAT 

HMI provides an effective graphical interface for 

visualizing various process overviews. In addition, 

the HMI software is not tied to special hardware, 

which enables us to use standard IT components.” 

Production engineer Marc Gueffroy adds: “Another 

advantage results from the ability to broadcast 

the HMI at different production sites across the 

corporate network.”

Since TwinCAT integrates the human-machine in-

terface directly into the engineering environment 

of Visual Studio®, cumbersome programming is 

replaced by an easy-to-use configuration process 

via a graphical editor. And since the resulting web-

based solution is based on HTML5 and JavaScript, it 

operates responsively irrespective of the operating 

system, browser and device and can therefore run 

on any user device such as the Control Panels from 

Beckhoff, but also on tablets and smartphones. 

The powerful underlying architecture also makes 
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In 2012, Kent Lovvorn, general manager of VMek™ Sorting Technology in 

Midlothian, Virginia, left his previous job with a clear vision: “I wanted to 

specialize in some segment of high-speed machine vision.” The company he 

founded in 2014 offers numerous software and hardware solutions for optical 

sorting. The machines, including the Metrix Analytic Lab Color Sorter™ and 

Element Analytic Production Color Sorter™, leverage new technologies to meet 

the needs of customers in the agriculture industry, including the top three seed 

producers in the U.S.

The Metrix machine uses two full-color GigE cameras and offers a throughput 

of 600 seeds per second, while the Element sorter with four such cameras even 

achieves a throughput of 12,000 seeds per second. Unlike other color sorters, 

which only separate products into good and bad parts, the VMek systems 

are able to provide valuable data on every seed in real-time, as Kent Lovvorn 

explains: “Our software performs composite analysis using the front and back 

images of each item. The software isolates each part and mates them together 

to complete a 360-degree full-part analysis.”

This data allows seed producers to analyze why individual parts were rejected 

and compare lab results with plant floor realities. They can also use insights to 

plan for the future, Kent Lovvorn explains: “The seed companies can plan ac-

cordingly for the next grow cycle to either enhance or eliminate specific traits.”

Continuous improvement for I/O solutions

From the beginning, company founder Kent Lovvorn believed that continuous 

improvement of these high-tech systems would only be possible by partnering 

with top-tier vendors: “When I started to lay the foundations for VMek, I 

searched for hardware and software partners that developed quality com-

ponents the right way. That’s when I found Beckhoff.” During a presentation 

on the EtherCAT industrial Ethernet protocol, Kent Lovvorn learned about the 

Compact I/O modules reduce hardware require- 
ments and cut equipment assembly times in half 

worldwide | usa       PC Control 01 | 2021

In its solutions for automatic seed sorting, VMek relies on EtherCAT from the very beginning. The fast real-time communication 
technology optimally supports the high data rates of the vision-based sorters. With a switch in the I/O level to EtherCAT plug-in 
modules, the company succeeded in further reducing costs, device footprint and commissioning times.

EtherCAT plug-in modules of the EJ series in optical sorting machines for the seed industry

The top seed companies in the U.S. divide 

acceptable seeds from those that do not meet 

color or size standards using software and 

hardware solutions from VMek. 
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network’s ability to use PCs as real-time machine controllers. He decided then 

that in his opinion EtherCAT was the best technology to use in his high-speed 

vision machines, and this led to the decision to standardize on EtherCAT I/O 

terminals from Beckhoff.

During a 2017 redesign of several systems, VMek set out to further reduce costs 

and space requirements but wanted to continue using EtherCAT hardware. This 

effort did not need to increase reliability, as the first machine that shipped in 

2015 has operated continuously and reliably. The aim was rather to enhance 

the offerings and decrease time to market by reducing the amount of hardware 

modules and the requirements for point-to-point wiring.

EtherCAT plug-in modules reduce footprint, costs  

and assembly time

Through discussions with Beckhoff Regional Sales Engineer Chuck Padvorac, 

Lovvorn found a fitting solution: pluggable EJ series EtherCAT modules. These 

I/O modules are roughly half the size of standard EtherCAT Terminals, but they 

provide the same functionality. Together with JST connectors selected for this 

purpose by VMek, they mount directly to custom-designed PCB boards, and 

the entire signal distribution board connects to the larger PC-based system 

via prefabricated cables or coded plug connectors. Because the boards come  

essentially prebuilt, this makes series production more efficient and cost effec-

tive compared to traditionally wired terminals.

“The core benefits were logical and came down to the ease of use that enables 

us to build distribution boards with the exact functionality, size, connectors and 

labeling we need,” explains Lovvorn. “Because the signal distribution board 

for each machine is customized for our designs and processes, we can build 

machines prior to buying the EJ components, which delivers benefits in terms 

of equipment costs and just-in-time assembly.”

Sorting technologies advance through key partnerships

By implementing EJ series EtherCAT I/O modules with standardized signal 

distribution boards for each sorting machine, VMek was able to cut time to 

market significantly. “We estimate that we reduced our equipment assembly 

time by 50%,” Kent Lovvorn says. “We have also minimized service time, if 

it’s ever needed.” Small adjustments at the hardware level helped VMek cut 

costs by roughly 700 U.S. dollars per I/O segment, and the company reinvested 

these savings in R&D to continue to enhance its optical sorting machines and 

software. 

“As leaders in agribusiness, our customers see our complex sorting algorithms 

and ability to gather data on every part as indispensable,” says Kent Lovvorn. 

Therefore, VMek will continue to focus on the continuous development of its 

solutions in collaboration with partners that work to lead in their fields as 

Beckhoff does.

More information:
www.vmek.com 
www.beckhoff.com/ethercat-plug-in-modules
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VMek General Manager 

Kent Lovvorn (right) and 

Beckhoff Regional Sales 

Engineer Chuck Padvorac, 

P.E., collaborated closely 

on selection of EtherCAT 

solutions.

The compact EJ boards 

reduce footprint on VMek 

hardware solutions. The 

LED lights of the EtherCAT 

plug-in modules can be 

seen through a window 

on the machines and pro-

vide important EtherCAT 

diagnostic information at 

first glance.  
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The Metrix Analytic Lab 

Color Sorter of VMek  

uses two full-color GigE 

cameras to separate and 

gather data on seeds. 
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Lamination coils of various widths can feed into 

the X-Shear, depending on transformer core sizes. 
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PC-based control and EtherCAT boost  
machine throughput 55%
In transformer core manufacturing, efficiency gains in production cannot sacrifice part accuracy. Therefore, OEM Micro Tool & 
Machine Ltd. (MTM) made repeatability its top priority while working on a redesign of its X-Shear machine. A switch in the 
automation technology from a legacy PLC to a fully integrated Beckhoff control platform helped increase production rates 
substantially by more than half, while at the same time improving the level of precision in manufacturing, among other things.

Fully integrated control platform in an efficient and precise machine for manufacturing transformer cores
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Based in Canadian Winnipeg, Manitoba, MTM provides machine solutions for 

the manufacturing of medium-size power transformers, along with aerospace, 

medical and other industries. Since its founding in 1964, the company has 

offered high degrees of customization to accommodate unique process flows 

or facility layouts. 

The XS600-P20E X-Shear machine cuts, stacks and assembles transformer 

laminations using PC-based automation and robotics. In the cutting cell, the 

machine uses an X-shaped blade configuration to cut any required geometry 

from coiled lamination of varying widths. After that, two articulated KUKA ro-

bots in conjunction with two pick and place arms assemble the core pieces. The 

system is designed to cut and assemble up to four transformer cores at once in 

e-stacking modes and sort the cut laminations into 30 segment piles when not 

in e-stacking modes. 

At 13 meters (43 feet) long by 8 meters (26 feet) wide, the X-Shear’s footprint 

already measured up to three times smaller than many competitors, according 

to Gord Atamanchuk, General Manager of MTM. “Our integrated method for 

loading and unloading reduces the size of the machine. Most other machines 

stack segment piles in a linear fashion, while we use a space-saving grid 

format,” he says. In the redesign of the machine, MTM engineers focused on 

optimizing throughput, while increasing cut accuracy and reducing component 

and labor costs. 

Multitasking capabilities are crucial

“One of the biggest keys was implementing a true multitasking controller. The 

previous control platform we used fell short of our runtime requirements. The 

system had limited capability to perform conditions or commands in parallel. 

This meant fewer parts per minute,” Eduard Streichert, Electrical Lead at MTM, 

explains. In the five years leading up to this redesign, the engineering team had 

transitioned all other machines in the MTM portfolio to PC-based control from 

Beckhoff Automation. Now, they were ready to update the largest and most 

complex machine. 

MTM found the multitasking control system needed to enhance the X-Shear 

in TwinCAT 3 automation software and the C6930 control cabinet Industrial 

PC (IPC) from Beckhoff. The multiple runtimes and core isolation capabilities in 

TwinCAT enable deterministic control for parallel tasks, including high-velocity 

coordinated motion used with the X-shaped cutters. Through Visual Studio® 

integration, TwinCAT enables programmers to use the best language for the 

project and the engineer, including IEC 61131-3 and computer science pro-

gramming standards. 

According to Eduard Streichert, the C6930 control cabinet IPC delivers impres-

sive computing power with a seventh-generation Intel® Core™ i5 processor 

with four cores: “As a true multitasking controller, the C6930 reduces machine 

cycle times so that throughput is much higher. The IPC offers one combined 

solution for PC and PLC technologies. This includes everything from connecting 

to higher-level systems and enabling remote support to storing recipes and 

running the HMI in Visual Basic.”

For operator interface, MTM selected a CP3921 multi-touch Control Panel 

with custom push-button extensions. This IP65-rated, 21-inch touchscreen  

is pole-mounted on the cutting cell. This was also the first time MTM used 

Above: MTM company leaders (from left): General Manager Gord Atamanchuk and 

President Robin Lu

worldwide | canada       PC Control 01 | 2021

Center: The two articulated KUKA robots stacking the cut laminations can be  

integrated optimally with PC-based control technology from Beckhoff.

Below: EtherCAT-based drive technology from Beckhoff including the AX5000 Servo 

Drives empower greater motion control capabilities and feedback across the machine, 

among other things. 
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CP-Link 4 (One Cable Display Link) for panel connection, a one-cable solution 

that supplies power, USB 2.0 and the DVI signals, explains Beckhoff Regional 

Sales Engineer Amir Kassaian. The stacking cell also offers high operating 

convenience scaled to a built-in 12-inch CP2912 multi-touch Control Panel. 

EtherCAT and advanced motion control from Beckhoff  

increase speed

For Beckhoff Applications Specialist Chris Timmermans, upgrades in motion 

control and networking were among the most important aspects in the X-Shear 

project. “MTM shifted fully to the Beckhoff platform by implementing AX5000 

Servo Drives and AM8000 servomotors, along with various gearboxes for the 

cutting axes. The EL7211 EtherCAT Terminal for servomotor control also offered 

a highly compact motion solution with One Cable Technology (OCT) for AM8100 

servomotors,” Timmermans says. The tools inside TwinCAT software helped with 

fine-tuning movements for highest accuracy, Eduard Streichert explains: “When 

tuning motors on the X-Shear, we use TwinCAT Scope View and really push the 

system to its highest performance.”

The EtherCAT system delivers fast communication, flexibility and a versatile 

range of hardware solutions. EtherCAT Terminals comprise the main I/O in the 

control cabinet, and IP67-rated EtherCAT Box modules distribute intelligence 

across the machine. In addition, TwinSAFE Box modules and terminals offer 

TÜV-certified functional safety with flexible programming in TwinCAT and com-

munication over the standard network, also eliminating the engineering effort 

required for the hardwiring of black-box safety switches.

“The integrated architecture offered many advantages in terms of both com-

missioning and performance,” Eduard Streichert explains. “Along with CP-Link 4, 

the EtherCAT and TwinSAFE solutions greatly reduced cabling and wiring effort. 

The EP Boxes allow the controller to capture signals from sensors, along with 

hydraulic and pneumatic devices, spread throughout the X-Shear. As a result, we 

increased performance while reducing expenses.”

Optimized performance

By transitioning to the Beckhoff control platform, MTM boosted performance 

and functionality for the XS600-P20E X-Shear. The machine increased its 

maximum cutting speed to 34 sheets per minute – a 55% increase in speed 

compared to previous models with the legacy PLC. These gains resulted in 

part from a significantly faster PLC cycle time of 1 ms. Beyond reducing ca-

bling, control cabinet requirements and costs for the related components, the 

Beckhoff engineers also helped MTM optimize servomotor sizing. As a result, 

the X-Shear redesign accomplished its key goal – maintaining high cut accu-

racy – and helped improve the competitiveness of the machine by optimizing 

overall performance.

More information:
www.mtmmachines.ca
www.beckhoff.com/twincat3
www.beckhoff.com/motion  

PC Control 01 | 2021       worldwide | canada

The 21.5-inch CP3921 multi-touch Control Panel with custom push-button extensions provides operator interface for the cutting cell, with a smaller touchscreen on the stacking cell. 
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With the RoboHelix RX250, a wide range 

of flights can be formed faster, safely, 

and more efficiently than with traditional 

manufacturing processes.

IPC and servo-based  
production technology  
boosts performance,  
speed and efficiency

PC-based control automates traditional 
helical-flight formation process
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Since its inception in 2015 as a startup, RoboHelix has changed the way 

industries dealt with flight-formation by developing the first robotic machine. 

Hydraulic presses, the traditional flight-forming machines, use dies that 

correspond to the physical parameters of a flight. The conventional process 

therefore needs many of these expensive and bulky dies, and depending on 

the size of the die, tooling and setup time often take half an hour to an hour. 

RoboHelix’s founder and CEO, Hayel Smair, comments: “This manufacturing 

process has been around since the industrial revolution.” The company tar-

geted on the reduction of batch processing time from hours to minutes. With 

a rich background in robotics, Smair explains: “I realized there are precise 

movements that a helical flight takes when it is transformed into shape from 

a flat disc, I then utilized a robotic system to mimic these movements.” 

Beckhoff drive technology was selected to realize the servoaxes in the new 

production system after an evaluation phase. Dr Budhaditya Majumdar, en-

gineer responsible for electrical design, integration and programming of the 

RoboHelix machines, says: “There are very few players in the market that can 

provide us with servomotors, both precise and powerful, as well as econom-

ical. Our relationship with Beckhoff took-off from there, and now they cover 

not only motion controls and safety, but HMI as well!”

PC-based control for easy adaptation between machine variants

The RoboHelix series has multiple variants, and easy porting of the PLC pro-

gram is crucial for batch production. Dr Budhaditya Majumdar explains: “We 

did not want to change the program each time there is an electromechanical 

PC Control 01 | 2021       worldwide | australia

Hydraulic presses have been used in the traditional helical flight forming process for use in agriculture, food processing or min-
ing. RoboHelix from Sydney, Australia, replaced the laborious process with a newly developed robotic machine. Comprehensive 
integration of Beckhoff technologies has enabled RoboHelix to achieve higher performance and precision, yet it simplified the 
control technology and made it flexible across the range.

IPC and servo-based  
production technology  
boosts performance,  
speed and efficiency
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design change of gear-ratios or screw leads. The TwinCAT and PC-based con-

trol structure allowed us to change the drives, motors and electromechanical 

parameters without touching the PLC code.” 

RoboHelix machines use the CX5140, an Embedded PC with a quad-core 

processor. The program runs on tables calculated based on material proper-

ties of the helix. “Our previous hardware was stretched out, and the table 

computation was taking 30 s. In the CX5140, only one core is dedicated to 

the PLC program, and it does the job at a fraction of a second. Another core 

is dedicated for the motion controls, and the rest are shared for between the 

operating system, TwinCAT runtime and the TwinCAT HMI Server”, explains 

Dr Majumdar.

Dynamic drive technology for fast production

The second-generation RX250 from RoboHelix’ line of machines has a lin-

ear force requirement of 25,000 kg. Hayel Smair explains: “We wanted a 

precise servo-based design that was powerful, fast, and efficient. Traditional 

hydraulics-based design is messy and fails to provide precision control.” With 

eight NC axes integrated into the sophisticated machine space, One Cable 

Technology (OCT) enabled Beckhoff drives and motors require less wiring and 

improve electrical assembly timeline. Dr Majumdar adds: “In our previous 

machine, we used a pulse driven motion control. Each of the motor drives 

had four differential pairs for motion and four differential pairs of encoder 

feedback to the PLC, and it took an eternity to set the wiring for eight motors. 

With OCT, however, it was just a click away, with the AX5000 drives, and the 

AM8000 servo motors”. AS2023 stepper motors along with EL7041 stepper 

motor terminals are used for low torque motors.

RoboHelix machines require high precision synchronous motion control. User- 

generated data is downloaded into the device from a cloud-based software, 

HelixNinja. The information is then further processed to generate coordinates 

in the 3D plane that emulates the process of creating a flight from a blank. The 

motors synchronously follow these coordinates to produce the flight. “On our 

previous machine, the synchronous motion was achieved at the cost of per-

formance and flexibility”, Dr Budhaditya Majumdar says. “With the electronic 

cam plate function in TwinCAT NC Camming (TF5050), relative synchronous 

worldwide | australia       PC Control 01 | 2021

Dr Budhaditya Majumdar demonstrates  

the convenient machine operation  

via CP3916 multi-touch Control Panel.
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Solutions for food processing, materials  

handling, and allied industries 

– robotic machine for creating helical flights 

Customer benefit

– increased efficiency with fast turnaround  

time for production of flights

– reduced operating costs 

– high level of operator safety

– no requirement of specific dies 

Applied PC Control

– PC-based control and drive technology as  

a flexible and scalable system

– TwinCAT as a universal platform for all  

functionalities

– TwinSAFE for functional safety without complexity

– TwinCAT HMI for flexible and hardware indepen-

dent visualization technology

– AX5000 Drives and AM8000 motors for precision 

motion control

– CX5140 and CP3916 as a flexible, high-perfor-

mance, multi-touch-capable control platform

At a glance

The powerful CX5140 Embedded PC along with EtherCAT and TwinSAFE terminals 

integrates all functions from I/O to functional safety to stepper motion control.

The AX5000 Servo Drives precisely control the AM8000 servomotors.

motion is possible anywhere anytime. Sizes and tolerances are no longer a 

concern, once the motors and drives are calibrated.”

Convenient machine operation and integrated machine safety

Users may need to operate the machine from more than one side. “The ma-

chine is designed to allow the operator to insert the blank and extract the 

flight from either the left-hand side or right-hand side of the machine. It is 

more accessible for the operator to switch sides of the machine depending 

on the required flight rotational direction, be it a clockwise or anticlockwise 

rotation”, says Hayel Smair. “The benefit for having the CP3916 multi-touch 

Control Panel on a swivel-arm is to allow the operator to maneuver the touch-

screen to keep it within proximity.” According to Dr Budhaditya Majumdar, 

the same applies to the push-button extension with E-Stop, which is provided 

directly at the bottom of the screen and is therefore safely accessible to the 

operator at all times. 

The operator interface for the RoboHelix machines is based on TwinCAT HMI. 

The CX5140 Embedded PC also additionally hosts the TwinCAT HMI Server 

The RoboHelix RX250 is forming a helical saw blade.
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More information:
www.robohelix.com
www.beckhoff.com/machine-tools

 

and the CP3916 is connected to it, with the browser running in kiosk-mode.  

Dr Majumdar explains: “Previously we had an HMI which itself was a comput-

ing device that required programming. The use of a purely passive panel, on the 

other hand, reduces the effort. In addition, the operator interface may also be 

viewed over the browser of a cell-phone or a network-connected PC if desired.” 

Safety in machine automation is of utmost concern. Use of TwinSAFE integrat-

ed safety solution has reduced the safety-related wiring needs. Dr Majumdar 

agrees: “Any safety trigger from sensors or E-Stop will disable the motor 

drives, without the requirement of any hard-wired safety wiring! At some 

operating stage, the operator might have to open the door, while the motor 

is still activated and under torque. Here, the AX5805 TwinSAFE option card 

helps us meet safety requirements using the inbuilt SOS (Safe Operating Stop) 

feature. Implementing this in the previous machines was difficult and came 

with a lot of overhead costs of speed-monitors. Above all, whatever is being 

programmed, the PLC, Drive, HMI or Safety; everything is through the same 

TwinCAT platform.”

RoboHelix machines can form helical flights from standard 

circular or patterned blanks.

The RoboHelix team – Business Development Executive Peter Fahim, Head of Electrical and Controls Dr Budhaditya Majumdar 

and CEO Hayel Smair – with Beckhoff Australia NSW office sales engineer Bochuan Yin (from left to right)
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More information:

www.ethercat.org

With over 75 registrations from all over the world, ETG’s first EtherCAT Interop-

erability Testing Week kicked off in early February. During Q&A sessions as well 

as numerous webinars on topics such as the EtherCAT Conformance Test Tool 

(CTT), EtherCAT Slave Stack Code (SSC), EtherCAT Slave Configuration Interface 

(SCI) or Safety-over-EtherCAT (FsoE) implementation, participants were able to 

learn new things about EtherCAT and further deepen their knowledge base. In 

addition, device manufacturers had the opportunity to discuss their individual 

EtherCAT implementations directly with ETG experts in a protected virtual 

meeting room and to clarify possible open questions regarding development, 

interoperability and testing. 

Feedback from the participants about the online event was consistently positive. 

Especially well received were the many webinars and the fact that no recorded 

content was played, but the ETG team was present throughout the week and 

available for questions as well as general knowledge exchange with the par-

ticipants. The organizers of the event summarize the course of the EtherCAT 

Interoperability Testing Week as follows: “We put together a diverse program 

that struck a chord with the participants. The great response shows us how 

important this information exchange is to all involved and how ETG member 

companies are highly connected even in times like these.” 

The next EtherCAT Interoperability Testing Week is already being planned. All 

dates will be available online at www.ethercat.org/events in the near future.

Special situations require special measures, and so the official ETG member 

certificate honoring Roll-2-Roll Technologies LLC was not handed over in person 

in a festive setting as usual, but virtually during a transatlantic conference call. 

This did not, however, detract from the achievement on both sides. Aravind 

Seshadri, President and Co-founder of Roll-2-Roll Technologies LLC, explains: 

“As a spin-off of Oklahoma State University (OSU), our focus is on research and 

development. Our goal is to create simple solutions for even the most complex 

challenges.” And Martin Rostan, ETG’s Executive Director, adds: “This approach 

fits perfectly with EtherCAT as a technology that has been so successful world-

wide, not least because of its ease of use.” Roll-2-Roll Technologies LLC will use 

EtherCAT primarily for the development of its sensor products and has a strong 

partner in ETG to further advance the company’s philosophy of providing access 

to sensor technology for everyone. 

ETG welcomes Roll-2-Roll Technologies LLC as member number 6,000  

ETG hosts first EtherCAT Interoperability Testing Week

The latest membership milestone in the growth of the EtherCAT Technology Group (ETG) shows that EtherCAT technology is 
successfully defying the current global crisis: The American sensor manufacturer Roll-2-Roll Technologies LLC recently became 
member number 6,000 of the world's largest fieldbus user organization. 

Recently the first EtherCAT Interoperability Testing Week of the EtherCAT Technology Group (ETG) took place. The goal of the 
week-long digital event was to provide EtherCAT device developers with an online opportunity to improve the interoperability of 
their products as well as to gain practical EtherCAT development know-how. In addition, the event provided a platform for the 
device manufacturers to exchange knowledge.

Official honor during a virtual ceremony: Aravind Seshaddri (see right), President and Co-founder  

of Roll-2-Roll Technologies LLC, und Martin Rostan (see left), ETG’s Executive Director
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Europe

Germany

Hannover Messe Digital Edition

12 – 16 April 2021

www.hannovermesse.digital

Sensor+Test digital

04 – 06 May 2021

www.sensor-test.de

MEORGA MSR-Spezialmesse

14 July 2021

Hamburg

www.meorga.de

Husum Wind

14 – 17 September 2021

Husum

www.husumwind.com

MEORGA MSR-Spezialmesse

15 September 2021

Ludwigshafen

www.meorga.de

Ligna

27 September – 01 October 2021

Hanover

www.ligna.de

messtec + sensor masters

28 – 29 September 2021

Stuttgart

https://messtec-masters.de

FACHPACK

28 – 30 September 2021

Nuremberg

www.fachpack.de

Vision

05 – 07 October 2021

Stuttgart

www.messe-stuttgart.de/vision

Motek

05 – 08 October 2021

Stuttgart

www.motek-messe.de

MEORGA MSR-Spezialmesse

27 October 2021

Landshut

www.meorga.de

FMB

10 – 12 November 2021

Bad Salzuflen

www.fmb-messe.de

productronica

16 – 19 November 2021

Munich

www.productronica.com

SPS

23 – 25 November 2021

Nuremberg

www.mesago.de/sps

Austria

SMART Automation Austria

19 – 21 October 2021

Linz

www.smart-linz.at

Belgium

Indumation Network Event

27 May 2021

Kortrijk

www.ine.networkevent.be

M+R Namur

27 May 2021

Namur

www.im-namur.be

Czech Republic

Amper

18 – 21 May 2021

Brno

www.amper.cz

Denmark

EOT

01 – 03 June 2021

Herning

www.eot.dk

hi Tech & Industry Scandinavia

05 – 07 October 2021

Herning

www.hi-industri.dk

WindEurope Electric City

23 – 25 November 2021

Copenhagen

www.windeurope.org/ElectricCity2021

Finland

Verkostomessut

06 – 07 October 2021

Tampere

www.verkostomessut.fi

Teknologia 21

09 – 11 November 2021

Helsinki

https://teknologia.messukeskus.com

Alihankinta

12 – 14 November 2021

Tampere

www.alihankinta.fi/fi

Pohjanmaan Teollisuus

24 November 2021

Vaasa

www.pohjanmaanteollisuus.fi

France

CFIA

08 – 10 June 2021

Rennes

www.cfiaexpo.com

SEPEM Industries

15 – 17 June 2021

Colmar

https://colmar.sepem-industries.com

GI Preview online

22 – 23 June 2021

www.global-industrie.com 

Global Industrie

07 – 10 September 2021

Lyon

www.global-industrie.com

Exhibition dates 2021*
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Norway

Aqua Nor

24 – 27 August 2021

Trondheim

www.aquanor.no 

OTD Energy

20 – 21 October 2021

Stavanger

www.otdenergy.com

Spain

Advanced Factories

08 – 10 June 2021

Barcelona

www.advancedfactories.com

Big Science Business Forum

28 September – 01 October 2021

Granada

www.bsbf2020.org

Hispack

19 – 22 October 2021

Barcelona

www.hispack.com

Sweden

Scanautomatic

04 – 06 October 2021

Gothenburg

www.scanautomatic.se

Asia

China

CIMT

12 – 17 April 2021

Beijing

www.cimtshow.com

CHINAPLAS

13 – 16 April 2021

Shenzhen

www.chinaplasonline.com

CDIIF

22 – 24 April 2021

Chengdu

www.cdiif.com

CMEF

13 – 16 May 2021

Shanghai

www.cmef.com.cn

SCIIF

29 June – 01 July 2021

Shenzhen

www.sciif.com

AHTE

07 – 10 July 2021

Shanghai

www.shanghaiahte.com

InfoComm

21 – 23 July 2021

Beijing

www.infocomm-china.com

Automotive Testing Expo

01  – 03 September 2021

Shanghai

www.testing-expo.com/china

Industrial Automation Show

14 – 18 September 2021

Shanghai

www.industrial-automation-show.com

CWP

18 – 20 October 2021

Beijing

www.chinawind.org.cn

CeMAT ASIA

26 – 29 October 2021

Shanghai

www.cemat-asia.com

India

IMTEX

17 – 23 June 2021

Bengaluru

www.imtex.in  

Automation Expo

22 – 25 September 2021

Mumbai

www.automationindiaexpo.com

Japan

FOOMA

01 – 04 June 2021

Aichi

www.foomajapan.jp  

MECT

20 – 23 October 2021

Nagoya

www.mect-japan.com

More information:

www.beckhoff.com/exhibition
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South Korea

Smart Factory + Automation World

08 – 10 September 2021

Seoul

www.automationworldkorea.com

Taiwan

Display International (Touch Taiwan)

21 – 23 April 2021

Taipei

www.touchtaiwan.com  

Automation Taipei

18 – 21 August 2021

Taipei

www.chanchao.com.tw

Australia and Oceania

New Zealand

Foodtech Packtech

13 – 15 April 2021

Auckland

www.foodtechpacktech.co.nz

North America

USA

ProMatDX

12 – 15 April 2021

Digital Event

www.promatshow.com

ATX West

10 – 12 August 2021

Anaheim, CA

www.atxwest.com

The protection of  
employees, customers and  
visitors is our top priority;  

due to the COVID-19  
pandemic, below listed  

exhibition dates are  
subject to change  

without notice.
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