
PC- and EtherCAT-based control technology for the packaging industry

Especially in the packaging industry, every gram, centimeter and second counts. Ahead of the 
FachPack 2013 trade show in Nuremburg, Germany, PC Control magazine spoke with Frank 
Würthner, Business Management Packaging Technology at Beckhoff, about the significance 
of these basic requirements for packaging machine builders. Frank Würthner explains the 
benefits of PC- and EtherCAT-based control technology as an open, universal solution and 
how it serves as the ideal foundation for high-performance, cost-efficient machines.

The open and universal control 
solution for efficient, flexible and 
compact packaging machines
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For which packaging applications does Beckhoff offer

solutions? Also, how important is it for the technology

to be open and universal?

Frank Würthner: Our PC- and EtherCAT-based control technology is ideally 

suited for automating the entire process for individual packaging machines as 

well as complete packaging lines: from filling and forming to sealing, labeling, 

repackaging and palletizing. From our universal and modular product portfolio 

of Industrial PCs, I/O terminals and drive technology as well as our TwinCAT 

automation software, we can create a precisely scalable control solution for 

every packaging machine in terms of computing power, complexity and costs. 

Our open and universal control technology helps machine builders integrate 

new functions and adapt their machines to diverse and ever changing demands 

without high implementation costs. Examples include the integration of condi-

tion monitoring and robotics as well as the use of PLCopen and OMAC-PackSoft 

components, Visual Studio®, Matlab®/Simulink® or C/C++. Another important 

advantage of our openness is the simple integration of packaging machines via 

an open interface or gateway in the production environment of the end-user, 

whether vertically at the ERP level or horizontally with other control systems.

What trends do you currently see in the packaging industry?

Frank Würthner: Looking at the big picture, the world’s population will exceed 

8 billion in 10 years. The packaging industry will benefit not only from the sheer 

number of people requiring packaged food and medication, but also from the 

desire, especially of emerging and developing countries, to achieve a higher 

standard of living. Modern packaging, apart from being a spot for marketing 

messaging and a way to protect product during transport, is after all crucial 

for safeguarding food and pharmaceuticals from tampering, contamination 

and spoilage. For these reasons, the packaging industry will remain a growth 

industry for the foreseeable future and, as such, will require efficient, high-per-

formance packaging machines. Also, various markets and consumer segments 

are being targeted individually, which is increasing packaging variety. Packaging 

machines will require even greater flexibility to meet these needs. In short, the 

trend in packaging machine manufacturing is toward smaller and more flexible 

machines that can easily adapt to frequent changeovers.

How is Beckhoff control technology satisfying these

changing demands?

Frank Würthner: Our control technology is ideally suited for machines and 

plants of all sizes due to its high scalability. Especially important in view of the 

growing need for “green” manufacturing, our eXtreme Fast Control Technology 

(XFC) enables incredibly precise process control and therefore minimizes the 

use of raw materials in packaging applications. Considering the high flexibility 

required, PC Control as a software-based control technology greatly simplifies 

required product or packaging changes when compared to more hardware-

intensive solutions. Moreover, our eXtended Transport System (XTS) offers a 

further unique benefit in this area: it meets demands for greater flexibility by 

replacing complex, expensive mechanics with software, which can be easily cus-

tomized. A modern bottling plant requires numerous grippers that do nothing 

most of the time as they wait for bottles. Here is where XTS offers huge savings 

potential with increased flexibility at the same time by doing more with less 

physical equipment. 

What are the exact benefits that can be achieved with XTS?

Frank Würthner: Let’s stick with a bottling plant as an example. When a filler 

is defective in a conventional plant, the machine must be shut down completely. 
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Besides the reduced mechanical engineering effort, there is a huge benefit in 

terms of the much higher machine flexibility, which is increasingly required:  

because XTS replaces mechanical functions through software functions, it can 

vary, for instance, the gaps between the units to be packed. This decisively 

simplifies the task of packaging product promotions which frequently feature 

“one item for free”. With conventional packaging machines, an enormous effort 

is required when, for instance, a fifth bag is added to a four-bag package of 

blended herbs. All that is required with XTS is a mouse click to select five instead 

of four movers to send the five bags to the packaging station.

XTS would have been unthinkable without high-performance 

EtherCAT communications. How important is EtherCAT overall for 

solutions in the packaging industry?

Frank Würthner: EtherCAT is clearly a key component, on the one hand be-

cause of its speed and universal deployment as well as its motion control and 

safety. On the other, users especially appreciate the extremely broad range of 

EtherCAT products, such as frequency converters, valve terminals, gateways 

to other control networks, and naturally our own EtherCAT portfolio, which 

consists of a range of more than 300 types of EtherCAT Terminals as well as 

advanced servo drive technology. No matter which specific module is requi-

red, a machine builder can be certain that EtherCAT slaves and, to an extent, 

master connections are available even from small vendors. That explains why 

the EtherCAT Technology Group has become the world’s largest fieldbus user 

organization with almost 2,500 members. 

The eXtended Transport System (XTS) replaces complex

mechanics through software functionality, offering great

potential for innovation in packaging machine manufacturing. 

If at night, for instance, a maintenance technician is unavailable or a spare part 

is missing, an entire production shift can be lost. With XTS, a software adjust-

ment can easily solve that problem: XTS simply stops transporting bottles to the 

defective filler. Although this reduces overall production performance, the night 

shift may still able to achieve an 80 percent output, for example. 

Another, even greater benefit is the significantly reduced footprint, or space, 

required by machines. The possibilities are very clear to see with acceleration 

and deceleration conveyor belts required for packaging chocolate candy bars, 

for instance. These mechanically complex, space-consuming and correspondin-

gly expensive belts are required to maintain a uniform distance between the 

candy bars before they are transported to a synchronized machine for sealing 

packages. Thanks to XTS with its synchronized movers, no conveyor belts are ne-

cessary, resulting in a significant reduction in both costs and machine footprint. 

With machines that are up to 50 percent smaller, customers can either avoid 

building new production areas or use the saved space to deploy more machines.

Are there other packaging functions that XTS can revolutionize?

Frank Würthner: There is virtually no limit to ideas, especially with machine 

builders that continue to discover new application ideas for XTS. A prime examp-

le is the “multi-train” technology for grouping products in a sequential infeed. 

One particular problem when using more than two conveyor belts – or trains 

– concerns the placement of the servomotor for each individual belt. While it 

is relatively easy to mount a motor on both sides of the infeed belt, it becomes 

more difficult with the third, especially because of the additional cabling that 

cannot be located near the running conveyor belts. XTS is therefore a quantum 

leap as a replacement for so-called multi-train technology. It can be easily built 

with the appropriate number of movers around the machine application and 

connected with one or two cables depending on the length of the system. 
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What specific benefits does EtherCAT technology offer machine 

builders and end-users?

Frank Würthner: EtherCAT and especially XFC offer huge advantages in terms 

of the speed and precision required in the packaging industry. XFC is based 

on an optimized control and communications architecture that consists of a 

modern Industrial PC, the EtherCAT protocol, ultra-fast EtherCAT Terminals and 

TwinCAT automation software. This fully integrated, holistic system enables the 

achievement of I/O response times that are under 100 microseconds, thus ope-

ning up entirely new process optimization possibilities. EtherCAT and precise, 

fast control technology allow packaging to be produced more precisely and with 

less raw material than conventional technology. Plus, minimum filling levels of 

the products being packaged can be met more accurately and repeatably. This 

saves enormous costs, especially with high volume products, while providing 

big advantages for end-customers and an excellent sales argument for machine 

manufacturers. 

Are there other EtherCAT benefits besides pure data

transmission speed?

Frank Würthner: Distributed clocks and time stamping functions offer major 

advantages. In the area of paper and film processing, which is very important 

for packaging, these technologies enable faster and more precise print-mark 

recognition. This ultimately leads to smaller, faster and more accurate machines. 

The label, of course, is an expensive component of a package. When it is applied 

precisely and with high quality, the value of the entire product is enhanced. Both 

of these advanced EtherCAT functions are especially important with regard to 

often long packaging lines. A highly precise reaction to a previous event, even 

with longer processes, is possible thanks to the distributed clock and process  

data supplemented with a time-stamp. This is especially true in typical pa-

ckaging machines with 5 to 20 servo axes, where all axes must run synchro-

nized. Here, the distributed clocks and the time-stamp function in EtherCAT offer 

significant benefits.

To what extent can machine builders in the packaging industry 

benefit from TwinCAT 3?

Frank Würthner: TwinCAT 3 offers several major advantages such as integ-

ration into the Visual Studio® software suite as well as support of multi-core 

technology and object-oriented programming. From a packaging machine 

builder’s perspective, the integration of the C/C++ and Matlab®/Simulink® is 

of special importance; from previously conducted simulations via Matlab®/

Simulink®, corresponding control code can be generated effortlessly, which, 

for instance, XTS can use. The possibility to use the high-level C language is 

yet another big advantage for machine builders. In drive-oriented packaging, 

special motion modules are often written in C, which can be directly applied 

without much effort. 

Packaging machines require simple operation especially because

of their growing variability. What role does the modern multi-touch 

panel play?

Frank Würthner: Multi-touch technology is being increasingly accepted and 

demanded by the packaging industry. Beckhoff is optimally positioned with 

one of the broadest product ranges in this market segment. The new Control 

Panel and Panel PC series CP2xxx and CP3xxx with a range of displays from 7 

to 24 inches are robust and suitable for industrial use thanks to the aluminum 

housings. Due to their projective-capacitive touchscreen (PCT) technology, they 

have a high touch-point density that enables an accurate, secure and smooth 

operation even with thin working gloves. Functions popular with smartphones 

and touchpads, such as zooming, scrolling and rotating objects, are now also 

available for industrial applications. Plenty of innovation potential lies in the  

ability to use five-finger touch and for automated solutions that feature two-

hand operation. Easily converted to single touch via the Windows operating 

system, the new panels offer distinct advantages for traditional operating con-

cepts with their high quality and optimized price-to-performance ratio. Further 

highlights are the CP29xx-0010 and CP39xx-0010 models equipped with the 

new CP-Link 4 technology from Beckhoff. This is a one-cable solution for trans-

mitting the video signal, USB 2.0 data and power together via a standardized 

CAT-7 cable, significantly reducing cable and installation costs as a result. 

Is the innovation potential of multi-touch technology

already exhausted?

Frank Würthner: The packaging sector is only just beginning to realize the 

potential of multi-touch though it already has some innovative pioneers. For 

instance, Inotec, a specialist in meat and sausage processing machines based in 

Reutlingen, Germany, won the Meat Technology Award in the category of “ope-

ration technology” at the Iffa 2013 trade show in Frankfurt am Main, Germany.  

A determining factor in the company’s selection was its operating concept – fea-
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turing Beckhoff’s multi-touch panel – that is heavily focused on product security 

through data logging and “language neutrality”. The solution enables a com-

pletely new kind of machine visualization that relies on easily understandable 

icons, doing away with text information completely. The intuitive operation of 

the interface minimizes the effort required for the training of operator personnel. 

The HMI also includes an integrated web camera for face and barcode recogni-

tion to identify the respective operator and release the assigned access rights. 

All of this points to another technology trend that is already supported by our 

multi-touch panel and industrial PC technology: additional image processing 

that must be handled by powerful multi-core Industrial PCs. This requires image 

processing and visualization to be run on one core and control and motion 

control on another.

With XTS, Beckhoff has further established itself as a true motion 

pioneer. What special features does your drive technology portfolio 

offer the packaging industry?

Frank Würthner: Of course, the packaging industry is heavily impacted by 

drive technology. We have an excellent position in this market segment with 

an extensive portfolio of solutions that includes high-performance servomotors. 

Two highlights show how well Beckhoff understands motion control: the EL7201 

servomotor terminal and One Cable Technology (OCT). The EL7201 integrates 

a complete servo drive for motors up to 200 watts in a standard 12 mm wide 

terminal housing, offering an extremely compact solution for highly dynamic 

positioning tasks. The solution not only reduces space requirements and costs, 

it also greatly simplifies wiring and commissioning. Speaking of wiring, the 

EL7201-0010 servomotor terminal version also supports the innovative OCT 

(One Cable Technology), which combines the power and feedback system into 

a standard motor cable. Because cables and connectors on the motor and on 

the controller-side can be eliminated, the material and commissioning costs are 

significantly reduced. The highly dynamic servomotors in the AM8000 series 

also offer the corresponding OCT option and contribute to easier commissioning 

due to an electronic nameplate. On top of that are the complementary AM8100 

series for operation with the servomotor terminal, AM8500 with increased rotor 

inertia and the AM8800 in a stainless steel “Hygienic Design”.

Which products are included in the “Hygienic Design” portfolio?

Frank Würthner: In our Hygienic Design portfolio, we offer a comprehensive 

stainless steel control solution that meets stringent hygiene and clean-room  

requirements. Particularly well suited for use in display and control devices 

under IP-65 requirements are the Control Panel and Panel PC series CP62xx, 

CP66xx and CP69xx as well as CP77xx and CP79xx featuring high-quality stain-

less steel, gap-free enclosure housing designs and flush-mounted touch panels. 

In the area of drive technology, we have the previously mentioned AM8800 ser-

vomotor series, which is classified in the IP 69K protection class and certified in 

EHEDG Class I. Adding the AG2800 series stainless steel planetary gearbox pro-

vides a complete drive axis in the Hygienic Design category. Finally, the EQxxxx 

EtherCAT box modules are equipped with stainless steel housings and are ideal 

for the I/O infrastructure in demanding environments. They also comply with the  

IP 69K protection class and are an outstanding addition to the “Hygienic  

Design” portfolio from Beckhoff.

Further information:

www.beckhoff.com/fachpack
www.beckhoff.com/packaging




