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Beckhoff expands sales network
in the USA

IMTS: IoT easy to implement

Beckhoff is expanding its sales and support network by opening a regional

In September, Beckhoff presented its state-of-the-art IoT and Industrie 4.0

sales office in Plano, Texas. Aurelio Banda, CEO and President of Beckhoff North

solutions at the IMTS and IANA trade shows in Chicago. One of the live demon-

America: “The new office in Plano is the latest investment of Beckhoff North

strations at the Beckhoff booth involved the visualization of machine status

America. This office gives us closer proximity to customers in Texas and enables

messages using the Microsoft HoloLensTM as a wearable HMI proof-of-concept.

us to enhance our support services throughout the southern US.”

Through an internship at Beckhoff, 27
young professionals have started practice-oriented degree courses in mechatronics and automation at the Gütersloh
campus of the Bielefeld University of Applied Sciences this fall. Nineteen of them
are majoring in mechatronics/automation;
the remaining eight selected industrial
engineering and management. Beckhoff
cooperates closely with colleges and universities and has provided practice-oriented internships since 2010. Since then, 65
students have successfully graduated with
bachelor’s degrees.

New students and apprentices
A total of 30 young professionals have started their professional careers at Beckhoff
in 2016. By offering formal training in electrical engineering, automation technology,
computer science and business administration, the company helps meet the needs and
interests of many young graduates.
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AMB: IoT and Industrie 4.0 for
metalworking applications

WindEnergy: From Industrie 4.0 to Wind 4.0

For the first time, Beckhoff was present at this year’s AMB with its own booth.

At this year’s WindEnergy trade show, condition monitoring and Industrie 4.0

The trade show presence focused on PC-based control as the ideal technological

solutions presented by Beckhoff were exactly what the visitors were looking

basis for Industrie 4.0 solutions and Big Data. For example, the open and highly

for. With the TwinCAT Wind Framework, Beckhoff offers a software solution that

scalable CNC solution from Beckhoff provides cloud-based solutions for predic-

delivers more efficiency on all levels and extends the benefits of Industrie 4.0

tive maintenance and continuous process optimizations today.

to the wind energy industry.

10 year anniversary
for Beckhoff Belgium
For ten years, Beckhoff Belgium’s General Manager Patrick Gielis and his
team have promoted the use of PCbased control technology in their local
market. The company celebrated its
10th anniversary with a special event
for customers and employees in early
September.

FachPack: PC-based control
optimizes packaging machines
Frank Würthner, Business Management Packaging
at Beckhoff, summarizes the specific market needs:
“The packaging industry faces new challenges
all the time, particularly as a result of constantly
© Produktion/Gunnar Knüpffer

changing package and lot sizes as well as frequent
product changeovers. With PC-based control, engineers have a consistent platform for motion and
other control applications for highly flexible and
efficient packaging machines at their disposal.
XTS is a particularly innovative system that opens
up new optimization potentials. By replacing complex mechanics with software functionalities, it
improves the flexibility and performance of many
systems.”

Automatica:
Minister catches up on
Industrie 4.0 progress

At the Automatica 2016 trade show in Munich, Bavarian State
Minister of Economic Affairs, Ilse Aigner talked with Beckhoff
experts Stefan Hoppe and Sven Goldstein to find out what’s
new in the areas of IoT and Industrie 4.0.
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The CX2072 Embedded PC with its 12 CPU cores
provides maximum computing power on DIN rail.
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Server-sized processing power with Intel® Xeon® CPUs

Performance leap for Embedded PCs:
12 processor cores on DIN rail
Just in time for the 30th anniversary of PC-based control technology from Beckhoff, the company is presenting a new generation
of Industrial PC devices in the high-end performance segment. These devices are an extension of the CX series Embedded PCs
for DIN rail mounting with directly connected I/O components.

The product expansion comprises the three new controller versions shown in
the following overview:

Embedded PCs enter a new dimension of performance
Where conventional CoreTM i7 CPUs reach the limit of their performance class
with 4 cores per CPU, all Intel® Xeon® D CPUs offer up to 16 cores. Since the

CX Type

CPU

CX2042

Cores

LL Cache

Clock

RAM

Xeon® D-1529 4

6 MB

1.3 GHz

8 GB DDR4

CX2062

Xeon® D-1539 8

12 MB

1.6 GHz

16 GB DDR4

CX2072

Xeon® D-1559 12

18 MB

1.5 GHz

32 GB DDR4

16-core variant is not currently available as a thermally stable eTemp SKU, it
has not been included in the newly extended CX series. This is because these
new devices are intended to withstand operation in ambient temperatures from
-25°C to +60°C.
However, the 4, 8 and 12 cores used in the new device series also offer sufficient

As this table shows, the controllers differ in terms of the CPU: These are
processors of type Intel® Xeon® D, each with 4, 8 or 12 CPU cores in the fifth

processor power and parallelism for extremely demanding automation tasks.

Intel® CoreTM microarchitecture generation, manufactured using 14 nm process

of the control process to the various processor cores, so that the CPU load can be

technology.

planned in fine detail for a number of cores. When used together with EtherCAT

TwinCAT 3 automation software makes it possible to distribute individual tasks

as the high-performance fieldbus, it is possible to achieve task cycle times of
Intel classes its Xeon® D-type CPUs as “mid-range server” CPUs. This explains

100 μs on the individual cores.

how they constitute the link between client CPUs and genuine Xeon® server
CPUs, which – unlike Xeon® D CPUs – can be used to set up multiple CPU systems with NUMA (Non-Uniform Memory Access) architecture.

Another important aspect of the increased performance is the separate graphics
card: since Intel® Xeon® CPUs do not incorporate graphic cards, the CX20x2 is
provided with an integrated graphic card equipped with a separate 2 GB of

In contrast, Xeon® D processors function independently, offering the advantage

RAM. Separating the CPU RAM from the GPU RAM prevents the two computing

of a simpler system design, as they already incorporate another chip that is

units from interfering with one another.

typically required – the platform controller hub (PCH). In other words, these are
so-called SoC variants (system-on-a-chip).

The high power density from the CPU and GPU being located so close together
makes it necessary to incorporate a fan for heat removal. However, the fan speed

The end result is that these chips enable the design of extremely compact

is regulated and can be continuously monitored by TwinCAT PLC. Thus, any ir-

industrial motherboards, saving space in the control cabinets of end users. For

regular behavior can be detected early on, allowing a scheduled replacement of

example, the motherboard developed by Beckhoff for the CX20x2 series mea-

the fan if necessary. This kind of service is very easy for the user to accomplish

sures only 8.5 cm x 20.5 cm.

because the fan is simply plugged in without cables.

Despite its small dimensions, this Embedded PC series incorporates two inde-

Continuity in the system toolbox

pendent 1-Gbit Ethernet MAC/PHYs (instead of internal 10-Gbit Ethernet ports,

The three new controller types are integrated seamlessly into the CX2000 Em-

which are still quite rare in automation) which are compatible with, or even

bedded PC family. The housings extend 6 cm further along the DIN rail than the

use the same chips as, the Ethernet controllers in the CX2000 Embedded PCs.

previously largest CX2040 controller, but at 205 mm x 100 mm x 91 mm, it is

|
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still extremely compact for the high processing power it offers. All announced

sufficient for an orderly shutdown of the entire system in the event of a power

versions use an identical housing, regardless of the specific type of Xeon® D

failure, or even to bridge an outage completely.

processor they contain.
Another familiar feature is automatic recognition of connected I/O terminals
All the original basic interfaces from the CX2000 series are still available on the

that can be attached to power supply units. Whether these are I/O terminals of

new devices – 2 x Gbit Ethernet, 4 x USB 3.0, DVI-I (including VGA), as well as

the E-bus type (EtherCAT Terminals) or K-bus (Bus Terminals), each component

the flexibly configurable multi-option interface. This last interface offers a way

is detected automatically and quickly forms the I/O system for the application.

to extend the device in the factory. In each case, this is made possible by an additional interface, e.g. an EtherCAT slave, RS232, RS485, various older fieldbuses

For these new Embedded PC devices, Beckhoff also aims to provide long-term

as master or slave, or a second DVI-D or display port output.

availability: 10 years as a new device followed by a further 10-year service
period. Our many years of industrial experience have taught us that in spite of

All the existing CX2000 plug-in modules – including those installed from the left

always using latest-generation PC technologies – or maybe even because of

and right – can also be used on the new devices. This gives the user the wide

it – our equipment can operate in the field far longer than that.

selection of pluggable Ethernet, USB 3.0, RS232, RS485, PoE, PROFIBUS master/
slave and CAN master/slave interfaces on the left, and the choice of CFast, hard

TwinCAT 3 on the basis of the Windows 10 operating system

disks and USB distance transfer modules on the right.

Microsoft Windows 10 IoT Enterprise is used as the operating system in
the so-called long-term servicing branch (LTSB). This designation refers to

The new devices use the same standard power supplies as the existing CX2000

a fully equipped Windows 10 Enterprise system, but one that allows more

series, namely the CX2100-0014 and CX2100-0914. The latter offers a method

control over the installed updates: on the one hand, updates will not be in-

of using an electrochemical battery to create an uninterruptible power supply

stalled automatically, and on the other hand, these systems only receive error

(UPS). This makes it possible to maintain power for 15 to 25 minutes – which is

corrections and safety-critical patches. Unlike the CB version (CB = current

PC Control 04 | 2016
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Embedded PCs in this new high-end series accommodate the full spectrum of existing
CX2000 plug-in modules.

branch), LTSB does not include any functional extensions or later additions.

Andreas Thome, PC Control

This is intended to ensure that the operating system retains its functional

Product Manager, Beckhoff

availability.
It also completely removes the component-based scalability from Windows 10
– this version of the operating system is monolithic, providing users an advantage in that they no longer need to inquire whether or not specific components
required for their software are contained in the operating system.
CX2042, CX2062 and CX2072 devices are available only with the 64-bit version
of this operating system. Newly-developed projects will certainly be based on
TwinCAT 3 and a 64-bit operating system in order to facilitate multi-core task
allocation and the ability to address more than 4 GB of RAM – both major
limitations of 32-bit systems.
“Server processing power” in a DIN rail-mounted format
The CX series devices equipped with the new Intel® Xeon® CPUs are high-performance industrial control systems that are modular, flexible, robust, versatile
and available for the long term. Their CPUs, each with up to 12 cores, and their
separate graphics hardware enable these devices to offer unprecedented processing power on DIN rail.

Further information:
www.beckhoff.com/CX2000
Product announcement
Estimated market release
1st Quarter 2017
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EtherCAT I/O system: servo terminals with integrated STO safety function

Compact drive technology –
space-saving, system-integrated and safe
The servo terminals in the Beckhoff EtherCAT Terminal system integrate
a complete servo drive to facilitate highly dynamic positioning tasks in a
standard I/O terminal housing. With the new EL72x1-9014 version, STO
(Safe Torque Off) safety functionality is now available in an extremely
compact terminal design for DIN rail installation. The new servo terminals
enable space-saving drive solutions with safety-related functions that can
be directly integrated within the EtherCAT Terminal system.

PC Control 04 | 2016
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The EL72x1-9014 servo terminals streamline the implementation of STO (Safe
Torque Off) safety functions, corresponding to safety level Cat 3/PL d, according
to EN ISO 13849-1:2015. In conjunction with One Cable Technology (OCT),
safety integration in an I/O terminal form factor results in a heightened ability
to implement space-saving and cost-effective solutions with safety-related drive
functionality. In addition, a 2-channel shut-off with corresponding contactors
in the motor cable provides a considerable reduction in cabling, space requirements and cost; a single cable connects the safety output (e.g. EL2904) and the
STO input of the servo terminal. In addition, the OCT solution minimises cable
costs and space needed for the motor connection.
The EL7201-9014 variant comes in a 12 mm terminal housing and supplies an
output current of up to 2.8 ARMS, while the 24 mm EL7211-9014 version can
supply a maximum of 4.5 ARMS. Both are suitable for powering servomotors
from the AM8100 series. The integrated electronic type plate of the AM8100
motors can be read-in automatically by the servo terminals, simplifying commissioning considerably.

Further information:
www.beckhoff.com/EL7201-9014
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Completely system-integrated with PC-based control: high-end measurement technology from Beckhoff

Extremely accurate, fast and robust:
EtherCAT measurement
technology modules

PC Control 04 | 2016
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Beckhoff measurement technology combines three established I/O application
areas with the new area of precision measurement for industrial applications:
1. Standard analog measurement 12/16 bit
2. Energy monitoring in power networks
3. Condition monitoring (vibration measurement equipment)
4. NEW: High-precision measurement technology

Beckhoff has extended the company’s measurement technology portfolio with a new high-speed, high-precision measurement
device series. The new high-performance EtherCAT measurement modules open up opportunities in terms of accuracy, precision of
measured values, cycle times, synchronization and long-term measurement accuracy – the level of which was to date only offered
by cost-intensive, dedicated devices when used in automation. Now Beckhoff offers a system-integrated measurement solution,
without platform or system gaps, for existing PC- and EtherCAT-based control technology. The product portfolio now spans from
simple analog 12-bit terminals to high-precision, 24-bit condition monitoring modules with a sampling rate of 50 ksamples/s.

Customer requirements in machine and plant engineering keep increasing

Beckhoff now offers an efficient, system-integrated solution with the intro-

with regard to cycle times, condition monitoring and predictive maintenance.

duction of a series of EtherCAT measurement technology modules that are

High-precision measurement technology today is an important prerequisite to

tailored for these requirements. For example, each module has a unique

stay competitive. End-of-line test rigs have become the norm in production and

identification number (ID), accompanied by a factory calibration certificate, if

packaging systems. In short cycle times, each end product must be individually

required. These EtherCAT measurement modules extend the existing Beckhoff

checked or measured, and the data must be archived for subsequent tracking.

measurement technology – consisting of analog standard measurement tech-

Traceability places high demands on the measurement technology used, e.g. it

nology (12/16 bit), energy measurement and condition monitoring – with a

is necessary to provide factory calibration certificates, and the measuring reli-

new fourth series: high-speed, high-precision measurement technology.

ability must be demonstrated continuously. In the past, it was often necessary to
integrate external measuring equipment via bus systems, with correspondingly

Milestone in the world of automation

high overhead.

The new device class represents a milestone in the world of automation. It

|
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Fast:

up to 50,000 samples/s in the
basic configuration with 24-bit
resolution

Precision
timing:

exact synchronisation in < 1 μs enabled by
EtherCAT Distributed Clocks, internally as well
as externally with higher-level clock

Precision
values:

measurement accuracy of 100 pm and
better, with high temperature stability
depending on measurement range

Proactive:

integrated connection and functional
diagnostics to ensure long-term operational
realiability – better safe than sorry!

offers high-performance measurement technology with robust and user-friendly

measurement technology modules with sampling rates of 10…50 ksamples/s.

characteristics, designed for industrial applications with short assembly times

This range will be extended in the future, based on real-world requirements

and standard control cabinet installation environments. An additional feature

found in customer applications.

is comprehensive self-diagnostics, which ensures long-term reliability and low
maintenance requirements in unattended operation. The EtherCAT measure-

Versatile EtherCAT measurement modules for test

ment modules automatically and immediately detect any measuring errors,

and industrial applications

which otherwise would be frequently mistaken for valid data for prolonged

The new devices are designed for versatile application in industrial and testing

periods. Corresponding diagnostic reports can be called up continuously via

environments. The available options include multi-function channels with nu-

EtherCAT. The system is realized through:

merous integrated measuring ranges (30 V to 20 mV, ±20 mA, full/half/quarter

–

comprehensive connection diagnostics for reliable detection of short

bridge, SG (strain gauge), IEPE, thermocouple, RTD) and also price-optimized

circuits, broken wires and shunts

versions with different numbers of channels.

–

comprehensive self-tests and repeated internal checks

–

continuous monitoring of temperature and input for detection of overload

The main feature of the EtherCAT measurement modules is the superior quality
of the acquired data values, which is achieved through a range of measures:

Although features such as high resolution, high measurement accuracy and high

–

There is high crosstalk attenuation between the channels.

sampling rates have been available in laboratory measurement technology for a

–

High-quality, state-of-the-art components ensure particularly low-noise

long time, Beckhoff now makes them available in a standard automation system,

and dynamic measurement. The high 24-bit resolution, offering theo

leveraging long-standing expertise in industrial automation. The combination of

retically 256 times finer measurement resolution than the usual 16 bit,

high-precision measurement technology and industrial automation standards

can be fully utilized. EtherCAT, with its 100 Mbit data rate, provides ample

opens up new technological advancement opportunities for manufacturers of

bandwidth for transmitting even hundreds of 24-bit channels with

conventional production machinery, inspection systems and testing equipment.
At SPS IPC Drives 2016, Beckhoff will launch an entry-level class of EtherCAT

10 ksamples/s.
–

Special pretreatment ex-factory ensures that measurement technology

PC Control 04 | 2016
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The robust metal housings contain a flexible plug connector front end for all standard
measuring interfaces and enable simple integration in all common measurement
technology environments. The new generation of measurement technology hardware
ensures very high quality of the measured data through full utilization of EtherCAT
system characteristics.

–

–

hardware from Beckhoff is ready for continuous operation and provides

The ExtendedRange function with the so-called 107% extension enables gen-

long-term stability.

uine measurement up to the nominal limit and beyond. This enables the full

A shielding concept for analog cables to provide long-term security was

utilization of the respective sensor range. The EtherCAT measurement modules

also implemented. This offers robust protection against interference and is

are also flexible in terms of calibration: if preferred, the Beckhoff calibration

also effective under vibration load.

values can be disabled and replaced with user-provided values. This also applies

Low measurement uncertainty is achieved through high-quality synchro-

to polynomial adjustment for compensation of nonlinearities. Another feature

nization in series and precisely logged dependencies of the influences:

is synchronous sampling of all channels and terminals at < 1 µs up to external

Beckhoff indicates the individual error components such as repeat errors,

synchronization with an absolute world time via IEEE 1588 or other EtherCAT

non-linearity, offset/gain errors and noise in the specification.

networks.

For some measuring ranges, a basic measurement accuracy of 100 ppm (0.01%)

Designed for industrial use in terms of processing power,

at 23 °C is achieved, with high temperature stability. Although this is common

installation and connection options

in lab measurement technology, it is no doubt revolutionary in the world of

High-performance control not only characterizes Industrial PCs from Beckhoff,

automation.

but also the new EtherCAT measurement modules. Advanced microcontroller
technology provides significant computing power with high efficiency, enabling

In the new entry-level class different sampling rates are available, depending

individual parameterization of each channel in the module. In this way a large

on the characteristics. The sampled values can be collected by any common

number of calculation functions can already provide pre-processed, interpre-

EtherCAT master with 100…500 µs cycle time using oversampling, including

table measured values in the EtherCAT measurement module. These include:

timestamp, and enable fine time resolution of measurements:

–

polynomial adjustment for even better linearity

–

10 ksamples/s in multi-function terminals

–

comprehensive internal temperature measurements and compensations

–

20 ksamples/s in the 2-channel versions U, I, SG (strain gauge)

–

adjustment of the sampling rate at runtime without re-initialization of

–

50 ksamples/s in the 2-channel IEPE version

EtherCAT

|
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–

2-stage filter machine up to 39th order

LEMO connectors for high-end applications. Assembly of these is a little more

–

2-stage integrator/differentiator

complex, but they are continuously shielded and can be used as highly reliable

–

scaler for compensation of nonlinear sensors, e.g. based on interpolation

operation plugs.

points table
–

TrueRMS calculation and PeakHold drag indicator

Measurement technology seamlessly integrated in TwinCAT
TwinCAT automation software provides a platform for the generation of

The specific focus on practical requirements is reflected in the new design

engineering and runtime modules which can be used to implement PLC,

as a DIN rail-mountable metal module. It is backplane-compatible with the
widely-used EtherCAT Terminals, can directly accommodate an analog cable

motion control, safety and measuring applications. Microsoft Visual Studio®
is the central programming and configuration platform for the entire Twin-

screen (conduction and mounting) and ensures excellent heat dissipation from

CAT system. The TwinCAT measurement product family is also integrated

the analog electronics to the rear of the cabinet. The metal housing is suitable

into this universal platform. It includes high-performance charting tools for

for harsh environments and works well in low-maintenance areas of application.

graphical representation of signals in the single-digit µs range. In addition

It also forms a protective barrier for the high-quality electronics and reduces the

to conventional functions such as trigger, chart synchronization and cursor,

effect of electromagnetic interference.

TwinCAT Scope View offers multi-core support to fully utilize the computing
power in the corresponding system for the display of high-frequency signals,

Moreover, the EtherCAT measurement modules with high-quality feel and

including oversampling values. In conjunction with the TwinCAT Condition

appearance already come with a wire connection solution that is suitable for

Monitoring library, frequency responses can be calculated with the aid of power

different applications: The push-in connector with service plug is the reliable

or magnitude spectrums and graphically represented in Scope View.

long-term solution for standard wiring requirements. It is quick to assemble,
with or without wire end sleeves. The BNC hardware for vibration diagnosis can

TwinCAT Measurement also includes features that are directly geared toward

be quickly installed via a bayonet lock. It is well shielded through the coaxial

the new EtherCAT measurement modules. The filter designer, for example,

cable and enables rapid wiring modifications. In addition, there are high-quality

has an option to graphically edit filter curves in a chart and to download the

PC Control 04 | 2016
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EtherCAT – The measurement technology bus
As the inventor of EtherCAT, Beckhoff still plays a leading role in the ongoing
development of this pioneering industry-standard technology and continues

Value
Time
determination

to develop innovative new products for EtherCAT, in particular the modular
EtherCAT Terminal I/O system.
EtherCAT has become widely established in the area of measurement

Value
determination

technology in the meantime. With 100 Mbit data rates, EtherCAT covers many
of the requirements for measurement technology in laboratory and production
environments. Additional benefits for device manufacturers include simple
integration and a huge range of supporters in the EtherCAT Technology Group

Value
uncertainty

(ETG), which after 14 years includes almost 4,000 members, 100 of which are
master device manufacturers. An EtherCAT interface is now available for almost
any sensor type.

t

With its EtherCAT-based modular I/O system and PC-based control software TwinCAT, Beckhoff provides the complete automation infrastructure for

Time
uncertainty

many machines and now extends this system with highly precise measurement
technology in a DIN rail-mountable format. This makes control cabinet design
more efficient, saves installation space and simplifies procurement, because all

A measured value has two main characteristics: the measuring uncertainty (what is the

components can be supplied from one source.

value?) and the precise time determination (when did the measurement take place?).

The direct integration of precise measurement technology into the control

EtherCAT enables high-precision time synchronization of all inputs and outputs based on

system via EtherCAT ensures simple system configuration and reduced com-

distributed clocks, typically with time uncertainties of significantly less than 1 µs, both

plexity as a result. It also comes with fieldbus technology highlights such as

relative between the devices in the network, and absolute to a higher-level global refer-

simple parameterization based on EtherCAT standards, synchronous sampling

ence time. On the other hand, the EtherCAT measurement modules significantly improve

through distributed clocks (up to external synchronization with any time sources

determination of the values with high-precision measurements. Together, these capabil-

via PTP/IEEE 1588 and others) and integrated diagnostics from the controller

ities enable much more precise determination of measured values in terms of time and

to the I/O level.

value when compared with conventional automation technology.

determined filter coefficients into the new measurement modules via simple
drag & drop. Digital filters such as Butterworth or Tschebyscheff can be easily
designed as low-pass, band pass or high-pass and can be used with the freely
configurable I/O filters. Alternatively, the coefficients can be downloaded into
filter function blocks within the software environment.
In the spirit of Industrie 4.0 and IoT, the acquired data can also be centrally
correlated in networks or cloud systems, since TwinCAT supports communication with cloud systems as standard. TwinCAT Analytics is a special software
package for data analysis in cloud systems, as part of the TwinCAT Measurement environment. It facilitates identification and documentation of significant
characteristics in signals. A cloud storage provider enables convenient access to
historical data in cloud storage systems.

Further information:
www.beckhoff.com/measurement-technology
Product announcement
Estimated market release
2nd Quarter 2017

Martin Podrouschek, Product Manager
Fieldbus Systems, Beckhoff
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eXtended Transport System (XTS) during the optical quality inspection of cylindrical metal parts

XTS enables parallel inspection
processes for maximum throughput
with a minimized footprint

PC Control 04 | 2016
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Gefasoft has developed an exceptionally compact installation for the optical inspection of diffusors for airbags via eleven camera stations requiring varying inspection
times. With the help of the highly flexible eXtended Transport System, Gefasoft was
able to run individual inspection processes in parallel and optimize the product output.

|
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As safety-critical links between
the airbag and the inflator or gas
generator, diffusors must be inspected
quickly, efficiently, and with a
maximum degree of reliability.

PC Control 04 | 2016
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XTS movers with upper and lower mandrels (left and right images) pick up the diffusors in “hat” or “cup” orientation.
Also visible is the sprocket used to rotate the parts in front of the line scan camera.

For complex component shapes, optical inspection systems typically require a

mine the shortest cycle time of the entire system and limit the throughput rate

series of cameras in serial or parallel stations in order to be able to check all

accordingly. With the flexibility of the XTS solution, on the other hand, faster

pertinent criteria. The Sova-VIS 16 system from Gefasoft Automatisierung und

inspection stations can be served at a higher rate, while slower stations – of

Software GmbH in Regensburg, which inspects diffusors for car airbags, is no

which more have been installed – can be supplied with components simultane-

exception. Since they are safety-critical components of the car airbags, the cup-

ously. Gefasoft marketing manager Georg Schlaffer explains: “With the Sova-VIS

shaped, drawn sheet metal parts, which are produced in various versions with

16 system, the very heterogeneous imaging times of the individual steps caused

diameters of approx. 60 millimeters, must be subjected to detailed inspection of

us to look for a machine layout with a flexible, asynchronous transport system

their interior and exterior surfaces.

that would enable us to perform the job efficiently in a limited amount of space.
The XTS from Beckhoff with its independently controllable movers meets these

XTS compensates for time differences and simplifies

requirements perfectly. Despite the presence of slower inspection stations, we

system expansion

were able to achieve an average cycle time of 1.9 seconds. The XTS also enabled

While some inspection tasks require only a single picture, others require sophis-

us to implement this in a footprint that is much smaller than comparable solu-

ticated lighting systems and multiple images. The interior wall of the diffusor is

tions in order to meet the end customer’s space requirements.”

a particularly critical surface that must be inspected for even the smallest imperfections with dimensions of only a few tens of micrometers. To achieve the nec-

Engineering director Christian Schärtl adds: “Because of the high demand for

essary image resolution, line scan cameras are used before the part is trimmed.

these parts, the end customer specified a cycle of less than 2 seconds. Since

The trimming process alone takes approximately 2 seconds, which means that

two of the inspection steps take almost 4 seconds, these stations had to be

the image acquisition times vary greatly between the individual stations.

duplicated and parallelized in order to meet this goal, and the flexibility of the
XTS made that easy. Other solutions with carriers and switches based on belts

If all camera stations were linked via a rigid conveyor system like a rotary

or chains would have required much more complex mechanics and would have

indexing table, the station with the longest image acquisition time would deter-

been slower while taking up more space.”
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Positioned in “hat” and “cup” orientation, the diffusors pass through the inspection
stations, some of which exist in duplicate versions.

Because of the many camera inspection stations, the total length of the XTS

One inspection system for the entire process

line amounts to approx. 11 meters (36 feet) with 30 movers. Because of the

After the surface of the components has been degreased, they are supplied

relatively heavy movers, the line was equipped with a special guidance system

to the inspection machine as bulkware in mesh pallets. A gripper takes the

made by Hepco. The mass of approx. 4 kilograms (8.8 lbs) per mover was needed

parts from a conveyor and passes them to the XTS. To ensure proper orien-

to accommodate the handling requirements with units for lifting and rotating,

tation for the workpiece holder of the XTS mover, the transfer station has a

because the diffusors must rotate precisely in front of the cameras and be able

camera that detects the diffusor’s positional angle as well as its type. Each

to be moved in two layers (“hat” and “cup”) so that their top and bottom can

diffusor has a batch number embossed in its top, which is checked in the

be inspected.

first camera station.

From the beginning, the goal was to use a single inspection machine to fully

After detecting the batch ID, the system checks the interior of the diffusor, which

automate the previously manual process, which ranges from picking up the

requires it to be rotated in the mover from a “hat” to a “cup” position, i.e. with

parts from a pallet to stacking or sorting them via a robot. Distributing the

the opening pointing upward. To do this, the parts are picked up from the mover

inspection tasks over multiple independent machines was not an economical

with a gripper, rotated 180 degrees and placed back onto the mover. In the

option for the end customer. Besides the complex logistics between the ma-

meantime, the internal mandrel was withdrawn so that the part is centered and

chines and their increased space requirements, it would also have been too

resting on its flange. To inspect the surface of the part’s interior, it is then rotated

expensive to split up the feeding process of the diffusors from bulk containers.

in front of a line scan camera. Christian Schärtl explains: “What turned out to

Georg Schlaffer points out another significant advantage of the XTS: “With the

be a major challenge was the limited space, because the camera and four lights

XTS we can integrate additional processing stations along the line with great

had to fit inside the part, which only has an interior diameter of approx. 60 mm.

flexibility. This ensures that the system can be adapted to future requirements.

To resolve this, we had to design an integrated lighting and camera unit, which
dips into the part while a servomotor docks from the outside to the rotatable
mandrel in the mover. In addition, a fast controller had to be developed for the
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With the eXtended Transport System, Gefasoft was able to optimize the quality
inspection of cylindrical metal parts.

lighting system. Moving the lighting unit into the component and rotating it
takes a little over 2 seconds. To achieve the line cycle time of 1.9 seconds, we
installed two of these inspection stations.”
The rotating stations are followed by a control station for material deviations
and a station for inspecting the base of the diffusor. The last camera station of
the first linear XTS section checks the flange for flaws. This means that the first
linear section holds six camera stations. With duplicate line scan and rotating
stations, this brings the total to nine positions.
After the movers have passed through the 180-degree curve of the XTS, more
camera stations as well as a printing station for marking the diffusors follow on
the other side. The parts are flipped from “cup” to “hat” orientation before two
parallel line scan camera stations check their exterior surface. This is followed
by the inspection of the upper side of the flange, a camera-controlled inkjet
printer for marking faulty components that is synchronized with the motion of
the XTS movers, and a laser for marking the good parts. At the end of the second
linear XTS section, a fast Stäubli TP80 robot picks up the parts from the mover
for further processing.
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Further information:
www.gefasoft-regensburg.de/en
www.beckhoff.com/XTS
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Fast, powerful, open: TwinCAT CNC automates dispensing system used in the automotive industry

Integrated control and
CNC solution for
car heater manufacturing
For more than 25 years, Scheugenpflug AG, based in Neustadt/Danube, Germany, has created machines and production lines for
dispensing and metering equipment used in the electronics, automotive and medical technology industries. High-end-automation
– with PC-based control and CNC technology from Beckhoff – enables finely-tuned processes and production results with high
repeat accuracy.

In the compact dispensing machine from Scheugenpflug, TwinCAT CNC ensures
high-precision metering and application of dispensing materials.

Compact rotary indexing system for complex processes
The heater production line includes a rotary dispensing system, whose key elements include a loading station with sensors and a scanner, a plasma treatment
station, the metering system and two further stations for joining and fastening
the electronics housings. Scheugenpflug COO Johann Gerneth illustrates the
specific benefits of the system: “We demonstrated that the complex, high-precision dispensing process can not only be realized as a conventional in-line
solution, but also as a highly-compact rotary indexing system. A prerequisite
for this was the application of high-performance, modular and flexible control
technology from Beckhoff.”
Rainer Bröckl, team leader of mechanical engineering, describes the process
sequence. ”Three different dispensing materials are introduced into the workpiece as it passes through the rotary indexing system three times. In other words,
the dosing system applies sealing material at three different production stages
and at different points. Before the sealing material is applied, the workpiece is
subjected to plasma treatment, which involves cleaning and activation of the
housing material to ensure the best-possible adhesion. In the joining station,
the components are then assembled and secured with screw connections. Since
all these sub-processes are interdependent, a rotary indexing system represents
the ideal solution.”
A recent example is a production line deployed for an automotive industry
supplier that makes heaters for hybrid and electric vehicles. Ulrich Böhm, team

Open control technology:

leader of development control and drive technology at Scheugenpflug, explains:

the ideal basis for modular machine design

“In contrast to combustion engines, electric motors don’t generate heat that

As specialists for customer-specific production machines and systems,

can be used for heating the passenger compartment, which means an electric

Scheugenpflug is able to meet wide-ranging customer demands, especially

heater is needed.”

in terms of automation technology. Johann Gerneth explains: “A crucial factor
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From left to right: Arne Brück (head of development at Scheugenpflug), Rainer Bröckl (team leader
of mechanical engineering), Johann Gerneth (COO),
Ulrich Böhm (team leader of control and drive technology development), Uwe Kraus (head of sales,
Beckhoff Nuremberg office) and Reinhold Nömmer
(head of technology at Scheugenpflug).

for us was that we support a modular and customizable control platform from
one source, enabling us meet as many customer requirements as possible. This
was the only way we could develop the advanced machinery we have today.
Modularity – in our electrical, mechanical and software components – was
a prerequisite for our successful development from a small, special-purpose
machine manufacturer into a comprehensive solution provider with a modular
product architecture.”
Ulrich Böhm added: ”We were particularly impressed by the openness of the
The space-saving servomotors with One Cable

PC-based control technology from Beckhoff and the company’s ongoing devel-

Technology and the distributed EtherCAT I/O modules

opment and innovation. A good example is the high-performance drive tech-

support exceptionally compact machine designs.

nology, which enables us to integrate advanced servomotors in our machines.
We generate substantial benefits from the engineering and design of One
Cable Technology (OCT) here because OCT and the compact motors themselves
help save valuable installation space. Moreover, a wide performance range is
available for different requirements. In addition to AM8023 servomotors, we
use the AM8533 version with increased rotor moment of inertia in the new
dispensing system.”
CNC solution seamlessly integrated into
standard control technology
TwinCAT CNC software ensures high-precision motion control in the dispensing system. Ulrich Böhm describes the benefits of this CNC solution, which is
seamlessly integrated into standard PC-based control technology: “In addition
to system continuity, the PC-based CNC offers further advantages. On the one
hand, it is very fast and efficient. On the other hand, we benefit immensely from
the openness and flexibility of the CNC for functional extensions, which helps us
achieve optimum application-specific functionality. Further benefits offered by
TwinCAT include the powerful high-level interface (HLI) between the CNC kernel
and the PLC, as well as the customizable parameter interface. The CNC parameter sets can be generated directly from the PLC project, enabling quick and flexible response to different requirements. In this way, the functionalities commonly
requested by customers can simply be mapped as software modules, facilitating
a high degree of parametrization and more efficient software development.”
We use TwinCAT CNC to control measurement runs, for referencing and for
user-specific M/H functions (such as stop, hold, end of program run), for example.
Additional features include transformations and a fifth motion axis, as Ulrich
Böhm explains: “The fifth axis (b-axis) relates to the tool or the dispensing
needle itself, to apply the sealing material to sloping surfaces, for example.
In addition to the functionality of a conventional 3-axis kinematic system, it
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Two of the three CP3915 multi-touch
Control Panels, which together optimize
machine operation from any angle.

enables rotation of either the complete tool or just the dispensing needle. The
same principle applies to the plasma station, where just a different tool is used.”
The Beckhoff C6920 Industrial PC forms the core of the control system. Together
with five two-channel AX5203 Servo Drives and two single-channel AX5103
units – each equipped with the AX5805 TwinSAFE card – it provides 12 dynamic
and precisely positioned servo axes via the AM8023 and AM8533 OCT servomotors. A total of 21 EtherCAT Terminals, 15 TwinSAFE Terminals, 21 EtherCAT Box
modules and a TwinSAFE-EtherCAT Box provide comprehensive data acquisition
The C6920 Industrial PC from Beckhoff – seen here

and safety functionality.

as a custom version with customer logo – controls
the entire dispensing machine.

In addition, the dispensing system offers a high degree of ergonomics for machine operators. Three 15-inch CP3915 multi-touch Control Panels ensure that
machine operators have access to all required information at any time from any
angle. A 3-D visualization of the dispensing contour can be used to check the results of the G-Code programming before starting the actual dispensing process.
High-performance, open data communication
For Ulrich Böhm, EtherCAT plays a key role in the control technology for several
reasons: “EtherCAT has become established as a global standard, supported by
numerous third-party suppliers. Moreover, the installation and electrical connections are straightforward. Another important factor is that the data transmission
rates are very high, so we don’t have to worry about bandwidth capacity limits.
A further benefit is the XFC technology (eXtreme Fast Control), used for very fast
and precise tool measurement via the EP1258 EtherCAT Box with two-channel
timestamping function.”
According to Johann Gerneth, the openness of the PC-based control technology
and its communication capabilities are also central aspects from an Industrie
4.0 perspective: “Our machines with PC-based control technology offer a high
degree of flexibility and openness for interfacing with MES and ERP systems
through the use of ADS, TCP/IP or OPC-UA communication, based on customer
demand. To enable traceability, universal communication is a particularly critical
requirement in the automotive industry, and will become even more important
in the context of Industrie 4.0.”

Further information:
www.scheugenpflug.de
www.beckhoff.com/CNC
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LIGO Observatories put PC-based control and industrial Ethernet
to work for laser interferometers

Measurement of gravitational waves
validates theories about the universe as
conceived by Albert Einstein

PC Control 04 | 2016
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A LIGO technician inspects one of the mirrors prior to sealing up the chamber where
the laser-interferometer is housed and pumping the vacuum system down

100 years after Albert Einstein’s general theory of relativity
and his prediction of gravitational waves, LIGO (Laser Interferometer Gravitational Wave Observatory) recently confirmed
their existence for the first time. Gravitational waves were
first recorded on September 14, 2015 by the twin LIGO detectors based in Hanford, Washington and Livingston, Louisiana.
LIGO recorded its second gravitational waves detection on
December 26, 2015.

Gravitational waves are ripples in the fabric of space-time, which are emitted
by major cosmic events such as merging black holes or by neutron stars. Albert
Einstein predicted the existence of gravitational waves as part of the general
theory of relativity in 1915, but it was only now that LIGO managed to observe
and measure them with highly sensitive interferometric gravitational wave
detectors. The first-detected gravitational waves came from a truly mind-boggling source: the cosmic collision of two black holes measuring between
29 and 36 times the size of the sun, which happened at an estimated distance of
1.3 billion light years. The LIGO detectors were able to record gravitational
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The approximate location of the
source of gravitational waves detected
by LIGO on September 14, 2015 is shown on
this sky map of the southern hemisphere.

waves created during what were the final 100 milliseconds before the two

mation and I/O system used at LIGO was not modular or flexible enough to

black holes combined.

accommodate regular system updates and expansion. Equipment for scientific
research requires relatively frequent modifications and enhancements, so flexi-

Industrial automation in the service of discovery

bility of the control technology is a major concern.

In the course of the research conducted in the Hanford and Livingston detectors, PC-based controls and EtherCAT are used as high-speed communication

The EtherCAT system is used as the integrated fieldbus system for all compo-

system. Daniel Sigg and Richard McCarthy from the Hanford site are two of the

nents, including I/Os, safety technology and stepper motors. LIGO Observatories

specialists that lead the implementation of the automation technology. “The

also developed many of their own EtherCAT devices used for high-end measure-

PC-based control technology is used for servo-based laser control at the end

ment and data analysis. In addition, multi-protocol communication in EtherCAT

stations of the interferometer arms,” explains Daniel Sigg, Senior Scientist at

and TwinCAT 3 automation software ensures measured data is readily available

LIGO Observatories. “The L-shaped ultra-high vacuum systems, in which the

and accessible by all the universities and organizations involved in this massive

laser-interferometer is housed, are very large and have a leg length of 2 km at

research project. Daniel Sigg and Richard McCarthy use TwinCAT ADS to create

Hanford and 4 km at Livingston. Remote control in the applications, including

direct interfaces to the visualizations on LIGO control room screens.

the servo control for stabilizing the laser frequencies, was therefore a critical requirement. We also implemented a highly sophisticated data acquisition system
with the aid of EtherCAT.”

Through integration in Microsoft Visual Studio® and the wide range of available
programming languages, TwinCAT 3 automation software is flexible by nature
and offers numerous programming tools. LIGO Observatories primarily uses

The monitoring of the research facility is one of the primary responsibilities of

Structured Text (ST) for the PC-based automation systems in the interferometer

the PC-based control system. This includes timing control for the distribution

research stations, while other research equipment features code created in C++

systems, which send a great deal of research data for diagnostics via RS232 or

or Python.

RS485, which is channeled into the higher level EtherCAT system. “We realized
this could be done with traditional PLCs, but to simplify the system for those

For monitoring functions, LIGO uses various Beckhoff Panel PCs, including a

involved in the project, we went with PC-based control,” explains Richard

CP2215 with multi-touch display. These are installed at the vacuum controls for

McCarthy, Lead Electrical Engineer, LIGO Observatories. The previous auto-

the interferometers and facilitate process monitoring and pump control, among
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other functions. “The most expensive equipment for us to replace is the vacuum
system, so we must constantly monitor the different buildings that house the
vacuum systems, cryopumps and ion pumps,” McCarthy explains.
Since the arms of the interferometers extend 4 km (2.5 miles), fiber optic networking with noise immunity is required for physical connections to the remote
electronic equipment. This is handled via EK1501 EtherCAT Couplers with glass
fiber cables, depending on the distance between stations, in multi-mode (max.
2,000 m) or single mode variants (max. 20,000 m). In addition to the fiber optic
connection, EL6692 EtherCAT bridge terminals establish real-time data exchange between EtherCAT I/O ring topologies and different masters – a critical
consideration for interferometers that extend for kilometers.
The I/O system is frequently called upon to remotely change gain settings and
relays while interfacing with other high-precision measurement electronics that
were custom-designed for LIGO. TwinSAFE terminals facilitate a wide range of
human and equipment protection measures at the LIGO sites. These are directly
connected to Beckhoff CX5020 Embedded PCs. All high-power laser beams must
be contained in protected areas to keep personnel safe. If any person or object
somehow enters a protected area, TwinSAFE and an emergency stop ensure that
all interferometer arms are shut down simultaneously. TwinSAFE also makes it
possible for LIGO Observatories staff to safely open laser tables without having
to shut any lasers down.
A high precision, low frequency (0.01 Hz) tilt meter is used to measure the tilt of
the interferometers. The device is so sensitive, it can detect how much the floors

The plots show the signals of gravitational waves detected by the twin

of the observatory buildings sway on days with high winds. Optics equipment

LIGO Observatories at Livingston, Louisiana and Hanford, Washington.

tilting out of the acceptable range can be compensated for by other equipment
installed in the interferometers. The tilt meter itself is run by a C5210 19-inch
rack-mount Industrial PC. This also handles image analysis for the tilt meter,
which has a small mirror that reflects a laser in order to detect minute vibrations while a camera records any changes. The camera is synchronized with the
EtherCAT I/O system. The EtherCAT Box modules connected to stepper motors
make high-precision adjustments to the alignment of the measurement table.
Research equipment designs continue to make waves
Through a focus on the introduction of standardized and flexible systems, this
massive and ambitious LIGO Observatories project was finished on-budget and
on-schedule. Of course, that isn’t to say there were no course corrections along
the way. As the scientists and engineers at LIGO fine-tuned their research methodologies and built the lab infrastructure, the PC-based control and EtherCAT
equipment had to follow suit. And it did: “We maintain a 10 ms update rate with
over 1,000 physical devices and 10,000 input/output variables within TwinCAT
software, which is handled by the high-performance PC-based controllers,” Sigg
concludes.
The vacuum control systems developed by LIGO heavily utilize

Future plans for LIGO Observatories include the retrofit of multiple legacy sys-

PC-based control and EtherCAT communication technology.

tems at existing sites to modern PC- and EtherCAT-based control technology.
Specific targets for retrofit include weather stations, dust monitoring, hydraulic
pump control and more.
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Further information:
www.ligo.caltech.edu
www.beckhoffautomation.com
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Art, technology and nature come together to deliver a great stage experience

Advanced stage control technology produces
magical moments on Bregenz’s floating stage

The seventy-year history of the Bregenz Festival in Austria has been accompanied by a series of technical masterpieces that make
watching opera on Lake Constance a world-famous experience. From July to August, the floating stage on Lake Constance hosts
spectacular opera performances that attract 7,000 spectators each night with their combination of music, singing, state-of-theart stage technology and effective lighting against a spectacular natural backdrop. For Giacomo Puccini’s “Turandot”, which
takes place in China, stage designer Marco Arturo Marelli built a “Chinese Wall” on the lake utilizing complex stage machinery
controlled by Beckhoff technology.
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The centerpiece of the floating stage is the round area at its center
with an extendable rotating stage and two additional performance
areas below it. The hinged floor features a video wall on its underside for special visual effects, projecting various stage setting images.

The tradition of the Bregenz Festival goes back to 1946, when the event started

The backdrop that Marco Arturo Marelli designed for “Turandot” consists

with a performance of Wolfgang Amadeus Mozart’s musical comedy “Bastian

of a 72-meter-long wall that snakes across the stage like a giant dragon. A

and Bastienne” on two gravel barges anchored in the harbor. The space on the

sophisticated structure of steel, concrete and wood holds the 29,000 pieces

barges soon became too small, and the organizers decided to build a real stage

in place. “Since the stage weighs 335 metric tons, the structural requirements

on the lake, which became larger and more sophisticated as the years went by.

are exceptionally demanding,” says controls technician Stefan Frischke. “After

Every two years, when the repertoire changes, the stage is completely torn down

all, the backdrop must be able to withstand extreme weather conditions such

and rebuilt. This also applies to the 119 wood and steel poles that are driven up

as thunderstorms.” When the action calls for it, the wall must also be able to

to 6 meters deep into the seabed and carry the huge weight of the performance

collapse very effectively, which happens at the beginning of the opera when

space. This enables the organizers to be sure that the floating stage will hold up

more than 200 terracotta warriors become visible behind it, appearing to be

against the forces of wind, water and flooding.

marching from the heavens into the lake.
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A unique special effect of the stage design is a boat that circles
the stage seemingly by itself. It is mounted on a scissor lift which
runs on a 260-meter rail system beneath the lake’s surface.

The actual centerpiece of the floating stage is an extendable rotating portion

developed a Beckhoff-based control solution that includes the following

with two additional performance areas below it. When its hinged floor opens

functions:

up, it features a video wall on its underside for special visual effects using image

− Control the rotating stage, which is 16 meters across, via a wire

projection.

drive with various positions and end stops.
− Control various doors and hatches with position monitoring

PC-based control platform masters complex stage technology

functionality.

The floating stage is also highly unique with regard to its control technology,

− Collapse the “Chinese Wall” in a controlled manner.

as Stefan Frischke knows only too well: “In STB Steuerungstechnik Beck, we

− Control the hydraulics for the rotating stage “cover”, which also

have found a great partner to help implement our stage control requirements,
which are often very unusual.” For Turandot, the Austrian systems integrator

functions as a video wall.
− Raise and submerge the hidden podium under the rotating stage.
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The modularity of the Beckhoff terminal system allows subsequent changes
and additions at any time and little cost.

© Bregenzer Festspiele/Karl Forster

The complex stage machinery is controlled via a Panel PC.

A unique special effect of the stage design is a seemingly autonomous boat

ungstechnik GmbH. “It allows us to make changes and additions at any time

that circles the stage. It may look magical, but does in fact require complex

and at little cost. Adding more terminals to the system is all it takes if we want

technology: The boat is mounted on a scissor lift that moves on a 260-meter

to add more functionality. Another decisive factor during the selection process

rail system below the lake’s surface. The scissor lift alone weighs 5 tons, and the

was the compact form factor of the Beckhoff control solution, because space is

boat adds another 2.5 tons.

always limited on a performance stage.”

The stage controller consists of a Panel PC as the central platform along with
distributed EtherCAT I/O Terminals. “Since the floating stage involves some
highly unusual requirements, the flexibility of Beckhoff control technology was
of critical importance for us,” says Alfred Beck, general manager of STB Steuer-

Further information:
www.bregenzerfestspiele.com/en
www.steuerungstechnikbeck.at/en
www.beckhoff.at

PC Control 04 | 2016

CX5210 Embedded PC running TwinCAT 3 controls coating machine

Innovative coating process revolutionizes
the market for photochromic lenses
Eyeglass lenses that darken automatically in response to short-wave light were invented in the mid-1960s
in the United States. The photochromic process uses molecules of silver halides that are embedded into the
lens material and transform into neutral silver atoms that absorb a significant percentage of visible light, i.e.
the lens darkens. Today, so-called organic photochromic lenses are also available. Both manufacturing processes are very complex and therefore expensive. That’s why the coating process developed by young British
company Shyre Ltd., which can produce photochromic lenses at one-tenth of the traditional cost, represents
a major revolution in the field.

© fotolia / contrastwerkstatt
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The machine is operated and controlled via a CP2912 multi-touch panel.

Thanks to One Cable Technology, the AM8100 servo motors take up very little space.

Ever since the first photochromic eyeglass lenses hit the market in the 1960s, the

“The connectivity of the PC-based platform is another plus, because it allows us

segment has been dominated by a few large companies. The coating technology

to integrate it directly into our VPN system,” says Gough.

developed by Shyre now makes it possible for large eyeglass retailers or labs
to produce customized photochromic lenses made of all kinds of materials for

“Using a secure and dedicated Internet interface, we can support our customers

their customers, making the need to keep large amounts of expensive pre-made

directly from our headquarters in Shropshire. The coating machine includes

photochromic lenses in stock a thing of the past. Lee Gough and Dan Hancu,

components such as solid-state switches and sensors, LED lighting, brushless

the developers of this technology and directors of the Shyre Ltd., explain their

motors and lubrication-free bearings to keep maintenance and downtime to

business concept: “Developing a chemical process for coating the lenses was the

an absolute minimum. And by having access to the data stored on the system,

first major challenge. The second involved designing the machine.”

our process experts can quickly identify the root of any issues or recommend
improvements from afar; there is no need to wait for a site visit.”

To start the process, the lenses are placed on a conveyor that transports them
into the machine where they undergo a five-stage chemical cleaning process
before being dried. They then move into the dipping station, which applies the
coating. Finally, the optician cuts the coated lenses to the correct size for the
frame the customer has picked out. The process developed by Shyre produces
photochromic lenses at one-tenth the cost of typical big brand photochromic
lenses. As another benefit, the coatings can be applied in all colors and even
with gradients, while the classic process produces lenses that turn either grey
or brown.
Coating solution needs compact controller
“We first saw Beckhoff’s solutions at the Drives & Controls Show in Birmingham
in 2014,” recalls founder Lee Gough. “What impressed us initially was the One
Cable Technology (OCT) for Beckhoff’s servo motors. We had been looking for
a compact solution since the drives had to be integrated into the machine. By
implementing AM8100 servo motors with OCT we were able to save a lot of
space, because the control cabinet needs to be only 20 centimeters deep. Since
lab facilities are generally expensive and space is at a premium, this was a

Lee Gough and Dan Hancu, the founders of Shyre Ltd., have revolutionized the eyewear

decisive criterion.”

market with their invention. Using the coating process they developed, photochromic
lenses can now be produced at one-tenth the cost of conventionally produced photo-

A CX5120 Embedded PC with an Intel® Atom™ processor running TwinCAT 3
automation software functions as the central controller. A CP2912 multitouch

chromic lenses.

panel is used for operator interaction and “recipe” control. With IP 65 protection
at the front and IP 20 at the rear, the panel is ideally suited for this application.
Lee Gough is also thrilled with the control system’s flexibility, which allowed the
company to upgrade from TwinCAT 2 to TwinCAT 3 still during the design phase.

Further information:
www.shyre.co.uk
www.beckhoff.co.uk
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Sustainability and energy efficiency with maximum adaptability

Flexible building automation system
enhances leasing opportunities
With 37 floors and a height of 137 meters, the “Sky Tower” has been a major feature of Bucharest’s skyline since 2012 as part
of the Floresca City Center complex. The tower and adjacent six-story office complex comprise 54,000 square meters of usable
floor space. Seven stories alone are occupied by the headquarters of Raiffeisenbank Romania. To best satisfy its tenants’ wishes
regarding comfort, energy efficiency and space flexibility, building developer Raiffeisen Property Holding International focused
on an intelligent and flexible building infrastructure from the start. To meet these requirements, the building automation system
implemented by Vienna-based systems integrator GTS Automation uses building automation solutions from Beckhoff.

“We develop properties with enhanced value by focusing on sustainability,

“Our buildings have efficient floor plans and ample natural light. The offices

energy efficiency and modern functionality,” says Bernd Steingruber, Senior

are user-friendly, functional and feature high-quality components,” the project

Expert at Raiffeisen Property International GmbH (RPHI) in charge of the

manager continues. The main requirement for the Sky Tower was to have max-

Floresca City Center (FCC) project. “Our goal with this project was to provide

imum flexibility, down to the smallest office space. “Most leases run for three,

Raiffeisenbank Romania and all other potential tenants of the FCC building

five or seven years, and no one knows what will happen afterwards so floor

with energy-efficient, modern spaces that feature maximum flexibility,” adds

plans are always subject to change. In addition, existing tenants’ needs change

Steingruber. “Working with GTS proved to be the ideal choice, because as a

constantly. They want to expand, divide an open floor plan into many small

specialist for building automation and control systems, they have the experience

offices, or go the other way and take out walls. We are dedicated to accom-

and creativity needed to implement intelligent controls for primary systems and

modating such changes with an infrastructure that is easily adaptable to new

individual rooms.”

conditions without having to tear up floors, run new wiring or make additional
significant investments in hardware or software,” says Bernd Steingruber about

Maximum flexibility – down to the smallest office space

the reason why he wanted GTS to install a sophisticated room-by-room control

Though an experienced developer of high-quality offices and industrial proper-

system laid out in a grid. This was the best option to make reconfiguring spaces

ties, RPHI routinely encounters situations that cannot be anticipated. The FCC

as easy as possible via ‘drag-and-drop’. “The special challenge regarding the

project was no exception. “The bank wanted to add a data center as well as a

HVAC systems in the Floresca City Center was to design them to be as flexible

cafeteria. While the building was originally designed almost exclusively based

as possible for changing office concepts. The I/O system is based on modular

on the requirements of Raiffeisenbank Romania, the company ultimately was

Bus Terminals from Beckhoff, which makes it possible to quickly reconfigure the

content with the FCC office and seven additional floors in the Sky Tower,” says

architecture,” explains Georg Kubasa, CEO of GTS Automation. For example,

Bernd Steingruber.

the company employed the KL6581 EnOcean master terminal on the seventh

|
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With its 37 floors and a height of 137 meters, the Sky Tower stands out in Bucharest’s skyline.

floor of the Sky Tower. “The raised floor had the proper wires preinstalled, but

standards are becoming more common in office buildings. A major keyword in

because of various modifications by the tenant they were no longer accessible,

this respect is reliability: “In matters of security and everything that has to do

which is why we switched to a wireless communication solution. However, with

with water, I accept no compromises from our contractors, as these things gen-

the modular Bus Terminal system, integrating EnOcean technology was not

erate the greatest damages if something goes wrong,” says Bernd Steingruber,

difficult,” points out Georg Kubasa.

based on his many years of experience in the field. He also stresses reliability
in all matters related to heating, ventilation and air conditioning (HVAC): “The

Standard solutions: Redundant control systems

tower runs fully redundantly on two parallel systems.” If something fails, a

for maximum reliability

backup system kicks in within a few milliseconds. “The individual floors operate

In the past, automating a manufacturing plant and a building required two

without their own intelligence. We operate each entry and exit via a central serv-

completely different approaches. Now, given that various high tech components

er on the ground floor instead. This provides all monitoring activities with cycle

are increasingly connected with each other for reasons of energy efficiency, and

times in the millisecond range,” adds Georg Kubasa. The evon XAMcontrol sys-

building automation systems are becoming much more advanced, industrial

tem installed by GTS reads and visualizes roughly 8,500 hardware datapoints.
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The entire control system architecture is based on Beckhoff components: 156
redundant BK9050 Ethernet TCP/IP Bus Couplers for individual room controls
and the central HVAC controls, 413 digital KL1408 input terminals for linking
the room control panels, 525 KL2408 digital output terminals, and a few other
terminals functioning as data collectors that interface with subsystems.
Systematic space savings
“Wherever space is at a premium, Beckhoff has the right solution,” explains
Georg Kubasa. “The broad portfolio of I/O terminals covers the entire spectrum of signals in building automation applications.” The GTS manager knows
only too well how difficult it is to accommodate tight spaces: “The modular
Beckhoff components take up much less space than other systems – that’s
a huge advantage. It even enables me to run ventilation systems with small
wall cabinets instead of freestanding distribution boxes.” Another hardware
feature appreciated by the Vienna-based automation and controls expert is
the modular Beckhoff Bus Terminal principle, where units are simply installed
in a row on DIN rail. Expanding or modifying such a system is just as easy as
adapting it to new conditions by adding or exchanging terminals. For example, the Floresca City Center project required the coordination of a number of
devices via Bus Terminals and Couplers, including: the lighting (DALI), various
meters (M-Bus, S0 interface), devices such as the forced-air ventilation system
and the smoke extraction fans (Modbus), special buttons (KNX) and many
radio-controlled actuators and sensors (EnOcean) on the Sky Tower’s 7th floor.
The entire system is networked via fiber-optic cables and the communication
protocol is TCP/IP.
Clean air and amazing views
When the number of Raiffeisenbank Romania’s executive meeting rooms on
the Sky Tower’s 7th floor increased from the originally planned two up to eight,
Georg Kubasa was faced with the question of where to get the air for four times
as many rooms. “With the appropriate control logic, it was easy,” says the systems integrator. “Each meeting room has presence sensors and CO2 detectors.
That way, the system can spread the available air evenly over the rooms that
are in use. And if all are occupied, the room with air quality most in need of

© RPHI/Bernd Steingruber

improvement takes precedence.”

Further information:
www.gts-automation.com
www.skytower.ro
www.rphinternational.com
www.beckhoff.at
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PC-based CNC controller breathes new life into traditional wood joining technique

Automated manufacturing
of mortise and tenon joints
The mortise and tenon joint represents a stable wood joining technique and forms the core of classic furniture manufacturing and a legacy of centuries-old Chinese craftsmanship. Although it is both extremely stable and aesthetically pleasing,
this type of joint is complex to manufacture and cannot compete in terms of price with industrially manufactured furniture.
Based in the city of Nantong, China, Nantong Guoquan Woodworking Machinery Manufacturing has found a solution in
Beckhoff CNC: the PC- and EtherCAT-based control platform controls the automatic manufacturing of mortise and tenon
joints and provides a bright future for the traditional wood joining technique.

Dozens of frame profiles and mortise and tenon joints that differ in shape, size and execution can be manufactured with the CNC-800A3.

Mortise and tenon joints can be used to manufacture stable framework con-

screws or adhesives. However, more customers today value the durability and

structions that serve as the basic “skeleton” in traditional joinery, for example in

aesthetics of solid-wood furniture made using more traditional methods.

the manufacture of solid-wood furniture, windows or doors. A mortise is milled
in the frame piece, and the mating part is given a tenon, which fits precisely

In order to serve this market niche, Nantong Guoquan Woodworking Machinery

inside the mortise. The result is an extremely stable wood joint that is capable

Manufacturing has developed the CNC-800A3 machines, fully-optimized for

of bearing heavy loads and ideally accommodates the properties of the wood,

the automated manufacturing of mortise and tenon joints. The basis for the

for example, shrinkage in dry conditions. In modern mass-production of furni-

control platform is the TwinCAT NC I software. The geometries of the mortise

ture, this craftsman’s technique has for the most part been displaced by board

and tenon joint to be processed are programmed via G-code, which is auto-

construction methods and machine-manufactured connections such as dowels,

matically generated by the CAD/CAM software. This makes the operation much
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The classic mortise and tenon joints used
in the manufacturing of solid-wood furniture, windows and doors can be produced
economically and with a precise fit by the
CNC machines from Nantong Guoquan
Woodworking Machinery.

simpler and more flexible: dozens of frame profiles and mortise and tenon

technicians no longer have to visit the customer on-site, which saves valuable

joints that differ in shape, size and execution can be produced – quickly and

time and labor costs.”

with high precision.
Software-based CNC secures competitive advantages
The frame pieces are fixed on the machine and machined through three-dimen-

Chen Guoquan, chairman of the board of directors at Nantong Guoquan

sional interpolation of the X and Y axes and the Z-motion of the machining

Woodworking Machinery Manufacturing Co., Ltd. explains: “The software-based

spindle. The machining accuracy is within 0.1 mm. Li Jiawang, electrical engineer

CNC controller from Beckhoff has taken us to the pole position in the wood-

at Nantong Guoquan Woodworking Machinery, says: “We chose the TwinCAT

working industry. We are continually developing new machine models and are

NC I software from Beckhoff because it can execute various programs for

convinced that we will experience strong growth in the sales of CNC machines

non-standard tenons, which has greatly simplified our development. We can

with Beckhoff platforms in 2016.”

react quickly to individual customer needs. Such flexibility was impossible with
our previous PLC.”
Embedded PC as a compact and powerful control platform
The CX5120 controller with TwinCAT NC I can not only execute interpolation
movements, it can also control the positioning drives for the feeding or discharging of the materials. Apart from the execution of PLC and motion control,
the performance of the 1.46 GHz Intel® Atom™ processor also enables the
operation of the visualization (HMI) and CAD/CAM software on one device. In
addition, customer-specific applications such as viewing programs run on the
same platform.
Optimized vertical communication
“Many Chinese furniture manufacturers see the advantages of the central
management of production data. For example, CAD files can be downloaded
directly from a central company platforms to the machine,” Li Jiawang stresses
and adds: “In view of the various interface standards of the MES or ERP systems
and different requirements for data acquisition from individual companies, we
have developed a database on the basis of Visual Basic .NET, in which all necessary machine states and production data are saved. Through the standardized
connection of the customers’ MES/ERP platforms to these databases, customers

View inside the control cabinet of the CNC-800A3 with the CX5120 Embedded PC

have the option to transfer any data across company hierarchies from and to

as the central control platform.

the machine by means of simple reading or writing access.
A further advantage of the PC-based machine control platform is the possibility
of remote maintenance. With remote diagnostics and maintenance, service

Further information:
www.gqmac.com
www.beckhoff.com.cn
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PC-based control ensures reliable communication between all subsystems and Scada control system

Marmaray rail tunnel connects
Europe and Asia

The Marmaray tunnel in Istanbul, connecting the European and Asian parts of the city, is used by 1 million people every day. The
journey through the 1.4 km tunnel section, at a depth of 56 meters below sea level, takes just four minutes. The ambitious tunnel
project took nine years to build and was opened in October 2013. It is one of the largest infrastructure projects in the world. The
total length of the rail system is 76 km, 13.6 km of which runs through tunnels. Since 2015, alongside the Marmaray tunnel, the
Gebze-Pendik section of the line is open for long-distance trains coming from Ankara to İstanbul. The full rail system is scheduled
for completion in 2018. Of course, precise monitoring is required to ensure that rail traffic always runs smoothly, making this an
ideal application for Beckhoff technology.
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The Istanbul Strait is 30.5 km long and links the Black Sea with the adjacent

The Marmaray commuter rail system, linking Gebze on the Asian side and

seas. Each year, 50,000 cargo ships pass through this natural waterway,

Halkalı on the European side, has 42 stations. Five stations are inside the

making it one of the busiest shipping lanes in the world. While the Bosphorus

actual Marmaray tunnel, between the Ayrılık Çeşmesi and Kazlıçeşme

is a vital sea link, it splits the city into two parts. In the past, the two bridges

stations. The building systems of the 42 stations and 15 utility buildings in-

crossing the Strait had to cope with a huge volume of traffic, generated by

clude drainage/waste water, booster pumps, HVAC and lighting systems,

approximately three million commuters every day. The Marmaray tunnel elim-

which will be all monitored and controlled via Scada and Embedded PC sys-

inates this bottleneck.

tems. Siemens Rail Automation, which provides the signaling and control

The Marmaray commuter rail line linking Gebze and Halkalı is represented in blue. It
includes 42 stations and 15 utility buildings. The section between the Ayrılık Çeşmesi
and Kazlıçeşme stations is referred to as the Marmaray tunnel.

weitere Infos unter:
www.lorem.de/ipsum
www.lorem.de/ipsum
www.beckhoff.de/produkte
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equipment for the Scada project, commissioned Spanish company, Wico de
Coprel to design, deliver, install and commission all RTU systems for the entire
railway line.
Embedded PCs ensure universal communicaiton between
all systems
A total of 84 Beckhoff CX2020-0121 Embedded PCs with Intel® Celeron® 827E
1.4 GHz processors are used in this project as a gateway control system in
42 rail stations. Two CX2020s are installed in control cabinets in each rail station, and if one of the Embedded PCs shuts down, the second one takes over
and ensures uninterrupted communication. The system collects all data coming
from the different subsystems in each station and transmits it to the building
management system in different protocols. On average, each station features
30 different interfaces to control more than 50 building systems. The Embedded
PCs also control higher-level systems outside the stations, including the power
supply for all six transformer stations along the route. Further demonstrating
the power and flexibility of the control system, it also includes a wide range of
other systems within the complex building management system.
The different building systems each generate more than 100,000 signals,
controlled via Scada. On average, each Embedded PC processes more than

A total of 84 Beckhoff CX2020-0121 Embedded PCs
are used in this project as a gateway control system in
42 rail stations.
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Wico de Coprel
The company Wico de Coprel was founded in 1997 by a group of Spanish
engineers and is based in San Sebastián de los Reyes, Madrid, Spain. Wico de
Coprel specializes in engineering, development, production, installation and
commissioning services, particularly in the areas of power distribution, automation and software updates. In cooperation with Siemens Rail Automation SAU,
Wico de Coprel operates as Scada subcontractor according to the Marmaray
CR3 project agreement.

2,000 individual signals. Each of these signals is collected from Beckhoff Bus

Optimized communication

Terminals and from different subsystems (like electrical power supplies, lighting

In addition, such a complex system uses different messaging protocols. “The fact

systems, HVAC systems, etc.) supporting all corresponding communication

that Beckhoff offers a wide range of products covering all communication

protocols.

requirements, without the need for a third-party converter, simplifies our work
in terms of system integration,” Francisco Alonso continues. “Each station is

PC Control offers impressive performance, modularity

equipped with RS232, RS485 and single mode fiber optic interfaces; when it

and compact design

came to the optional interface for the CX2020, we decided to use PROFIBUS.

Francisco Alonso, Project Manager at Wico de Coprel, says: “The products

Based on the open automation concept from Beckhoff, different protocols like

provided by Beckhoff fully meet our requirements. In addition to its high

Modbus RTU, Modbus TCP, IEC 60870-5-104, IEC 61870-104, IEC 61850 are in-

performance, the Embedded PC platform with attached Bus Terminals has an

tegrated using existing TwinCAT libraries and the interfaces available on the CX;

impressively compact design. With a width of only 12 mm, the terminal hous-

no additional gateways are required.A further advantage is the compatibility of

ings enable tremendous space savings in control cabinets, where room must

the PC-based automation platform with standard tools such as NTP (Network

be made for thousands of I/O components.” CPU, I/O racks and all accessory

Time Protocol) and SNTP (Simple Network Time Protocol).”

elements are installed in cabinets along with other computers and communication equipment making the whole system compact, maintainable and

Flexible programming

easily scalable to each particular site. In addition, the wide range of Beckhoff

According to Francisco Alonso, further benefits provided by Beckhoff include the

I/O terminals enables Wico de Coprel to respond flexibly to unforeseen chang-

extensive software portfolio, the option to use standard PLC logic programming

es. “Since this is an ongoing project, the Beckhoff product portfolio provides

languages such as Function Block Diagram for engineering, the fact that code

us with the flexibility to easily adapt to new necessities with the scalable

written in Structured Text for complex PLC applications is easily traceable and

I/O components but without having to change the control system itself,”

the combination of different automation languages improves flexibility. “All this

Francisco Alonso recalls.

has helped us reduce our engineering costs significantly,” he emphasizes.

Further information:
www.wico.com.es
www.beckhoff.com.tr
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Pre-sorted household waste in color-coded
bags is unloaded at the sorting facility.

Simple and efficient: waste sortation system uses advanced optical recognition technology

Powerful CX2040 Embedded PC
automates recycling processes
Garbage recycling and conversion into biogas are considered major contributors toward environmental protection. However,
multiple truck trips to collect waste from separate bins for different materials release more harmful CO2 into the atmosphere.
Swedish equipment maker Envac Optibag has developed a solution that is as simple as it is intelligent. In communities that use
the Optibag concept, household waste is presorted into color-coded plastic bags, which are deposited in the same container and
hauled off. In the waste processing plant, the bags are then sorted by color with a fully automated, camera-based system and
routed to the appropriate recycling facility.

Waste avoidance and recycling concepts often fail because they are difficult to

ejector pushes the bags onto the appropriate conveyor belt, which takes it to a

implement and/or are rejected by consumers. In other words, the easier it is to

container or directly to a processing facility. Each line processes approximately

put a concept into practice, the more successful it will be. Envac Optibag built

9 tons of garbage per hour.

Sweden’s first optical waste sorting system in 1990. Since then, rising interest
in environmental responsibility has created a growing international market for

Flexible expandability built-in

the company, which is part of Sweden’s Envac Group.

Envac Optibag selected a CX2040 Embedded PC as the central control platform of the automated bag sorting facility, EtherCAT as the communication

The concept is quite simple: Participating households receive garbage bags in

system, and TwinSAFE to implement safety functionality. The mechanical

different colors for different kinds of waste, such as green for compost, red for

ejectors are also managed via a CX2040 that controls safety I/O components

paper, blue for composite materials, and so forth. All bags wind up in the same

and AX5118 Servo Drives. The openness and expandability of the PC-based

chute or container and are picked up by the same truck. Once they arrive at the

control platform ensure that stricter waste incineration guidelines or substan-

waste processing plant, they are dumped onto conveyor belts and routed to

tially higher volumes can be accommodated without the need for additional

the camera systems. The cameras read the color of each bag, and a mechanical

conveyor belts.
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The Optibag system uses cameras to identify the
color-coded garbage bags and mechanical ejectors
to route them to downstream stations.

Envac Optibag
Envac Optibag, which is headquartered in Mjölby,
is part of Sweden’s Envac Group. Envac is a global
leader in automated vacuum waste management
systems. With 35 offices in 22 countries, the company is part of Sweden’s Stena Adactum AB, which
employs 21,000 people and recorded sales of
almost 5.5 billion euros in 2015.

volumes rise is a significant benefit.” The R&D manager also sees advantages
for future installations in large metropolitan areas: “Accelerating the separation
process reduces the need for parallel systems to handle large volumes. That’s
why our motto of ‘twice the performance in half the space’ is so important for
city planners.”
Embedded PC integrates camera system for optical recognition
While past camera systems required separate controllers, the job can now be
handled by a single, centralized PC-based platform. “The quad-core processor in
the CX2040 is so powerful that the optical separation system, the PLC and the
HMI can all run on one device, enabling much easier installation and operation.
Christian Toräng, R&D manager at Envac Optibag, is in charge of

You no longer need to set up separate network components, so the installation

development for the optical waste sorting system.

itself is much easier and faster. Another benefit is the fact that the CX2040
provides a standardized programming environment. This makes things easier
not only for us, but also for the consultants we work with in various phases

Waste separation in milliseconds

of each project. And since the systems are connected to the Internet, we can

Christian Toräng, R&D manager at Envac Optibag, sees the company’s choice

monitor them remotely. For example, we can troubleshoot components down to

of an Embedded PC and EtherCAT Servo Drives as a strategic decision that will

the motor level over the Internet via a special communication module,” explains

greatly simplify future projects: “We have been working with Beckhoff since

Christian Toräng.

2004 and appreciate the openness of the PC-based control system, as well as
the ease of integration with other components. We can easily add new systems
that operate with other protocols, and make these changes at no extra cost.
The CX2040 provides additional benefits compared to other control systems
we used in the past. The time necessary to identify the bags and mechanically separate them has been substantially reduced to only 240 milliseconds,
which represents a 30 percent improvement. This kind of speed is particularly
important for large systems or municipalities that must handle huge amounts
of garbage. The fact that existing system capacity can be increased as garbage

Further information:
www.envacgroup.com
www.beckhoff.se
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Further information:
www.ethercat.org
The member meetings of the EtherCAT Technology Group take place in Korea and in Japan each year
and offer local representatives of the ETG member companies an excellent opportunity to find out
everything they need to know about what’s new in terms of organization and technology.

2016 ETG Member Meetings in Japan and Korea
The annual member meetings of the EtherCAT Technology Group took place in

This year, more than 160 participants accepted the ETG’s invitation to come to

Japan and Korea in July this year. 70 representatives of the Korean ETG member

the member meeting in Yokohama, Japan. Toyota, a member company of the

companies met in Seoul. In addition to information on the latest ETG activities

ETG, used the meeting to explain the company’s decision in favor of EtherCAT

and a technology update, the participants also learned more about many inter-

to the attendees. The University of Tokyo was also in attendance and presented

esting applications: Soft Servo presented a number of different EtherCAT-based

Hydra, a humanoid robot project that also uses EtherCAT.

semi-conductor tools; Daincube showed an EtherCAT solution for robot control;
and the Korean Institute of Industrial Technology (KITECH) provided an overview
of its robot activities, for which EtherCAT master and slave systems have been
developed.

48 events in 18 countries

ETG brings 2016 seminar season to a close
As in every year, the EtherCAT Technology Group looks back on a successful event season in 2016 as well: the world’s largest fieldbus user organization held a total of 48 seminars in 18 different countries this year. These
events are one of the main instruments the ETG uses to present and make
accessible its EtherCAT technology and ETG itself to a broader audience of
existing and potential users around the globe. The ETG member companies
can profit from the EtherCAT roadshows in particular because they give them
the opportunity of getting actively involved as a sponsor in the organization
and presentation of the events. The EtherCAT Technology Group is also
planning numerous seminars for the coming year along with a diverse range
of other special events.
The EtherCAT Technology Group held a total of 48 seminars
in 18 countries around the world in 2016.
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The EtherCAT Technology Group reaches another milestone, breaking the 500 member level in China.

Success story continues

ETG reaches 500 members in China
Since 2007, the EtherCAT Technology Group (ETG) maintains a regional office

and use the technology there. The next step followed in 2015 when EtherCAT

in China. Beryl Fan, manager of the local ETG office in Beijing, and her team

was included in the ‘National Intelligent Manufacturing Standard System

promote EtherCAT technology and support the technology implementation in

Construction Guidelines’ as one of the recommended standards for high-end

the Chinese market. In these areas, they have become very successful: When

machine building in China. EtherCAT has not only been firmly established as a

the China Office was founded in 2007, there were fewer than 10 member

communications standard within industry, but has also become a major force in

companies, whereas in 2016, the People’s Republic of China has broken the 500

the Chinese market. Visits to local automation fairs prove that: There are almost

member barrier. The ETG member companies from various branches of industry

no exhibitors, which do not provide devices that communicate via EtherCAT.

have been joined by universities as well as research institutions in the ETG user
organization.

Beryl Fan is pleased with the success of the ETG in China and remains convinced
that positive developments will continue into the foreseeable future: “We keep

Looking back at the development of the ETG in China, accrediting the Beijing

working hard to make EtherCAT even stronger in China. Building on the versa-

University of Aeronautics and Astronautics as an official EtherCAT Test Center

tile support and service we offer our members, we strive to help them enhance

(ETC) in 2013 was a significant milestone. In 2014, EtherCAT became a rec-

their performance even more – working toward the goals of the ‘Made in China

ommended national standard in China, making it even easier to implement

2025’ strategy.”
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Trade shows 2016/2017
Trade shows 2016

Trade shows 2017

Europe

North America

Europe

Germany

Canada

Germany

Cesis
13. – 14. December 2016
Berlin
www.vdi-wissensforum.de/en/cesis-

ATX Montreal
30. November – 01. December 2016
Montreal
Booth 1615

Tire Technology Expo
14. – 16. February 2017
Hanover
Hall 2, Booth 3028

global-internet-of-things-conference/

www.atxmontreal.com

www.tiretechnology-expo.com

France
Smart Industries
06. – 09. December 2016
Paris
www.smart-industries.fr/en

ISH
14. – 18. März 2017
Frankfurt/Main
Hall 10.3, Booth C41
www.ish.messeFrankfurt/Main.com

Husum Wind
12. – 15. September 2017
Husum
Hall 5, Booth B28
www.husumwind.com

EMO
18. – 23. September 2017
Hanover
www.emo-Hannover.de/home

Motek
09. – 12. October 2017
Stuttgart
www.motek-messe.de/en/motek

Great Britain
LuxLive
23. – 24. November 2016
London
Booth P8
www.luxlive.co.uk

Prolight + Sound
04. – 07. April 2017
Frankfurt/Main
Hall 3.0, Booth B72

FMB
08. – 10. November 2017
Bad Salzuflen

www.prolight-sound.com

www.forum-maschinenbau.com

Hannover Messe
24. – 28. April 2017
Hanover
Hall 9, Booth 406

SPS IPC Drives
28. – 30. November 2017
Nuremberg
www.mesago.de/en/SPS

www.hannovermesse.de

Austria
Interpack
04. – 10. May 2017
Düsseldorf
Hall 14, Booth E35
www.interpack.com

Ligna
22. – 26. May 2017
Hanover
Hall 16, Booth C03
www.ligna.de/home

Sensor+Test
30. May – 01. June 2017
Nuremberg
Hall 1, Booth 350

Power-Days
15. – 17. March 2017
Salzburg
Hall 10, Booth 0201
www.power-days.at

Smart Automation
16. – 18. May 2017
Linz
www.smart-linz.at/en/home

Denmark
HI
03. – 05. October 2017

www.sensor-test.de/welcome-to-the-

Herning
Hall G

measurement-fair-sensor-test-2017

www.hi-industri.dk

Automotive Testing Expo
20. – 22. June 2017
Stuttgart
Hall 1, Booth 1105
www.testing-expo.com/europe
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Great Britain

Slovenia

Japan

IoT Tech Expo Europe
23. – 24. January 2017
London

IFAM
25. – 27. January 2017
Celje
Hall L, Booth L201

Embedded Systems Expo
10. – 12. May 2017
Tokio
West 1

ProMat
03. – 06. April 2017
Chicago, IL
Hall South, Booth 5215

www.icm.si/our-events/events/

www.japan-it.jp/en/haru

www.promatshow.com

Singapore

ProFood Tech
04. – 06. April 2017
Chicago, IL
Lakeside Upper Hall, Booth 1723

www.iottechexpo.com

Manufacturing and Engineering North East
05. – 06. July 2017
Newcastle
Hall Metro Radio Arena, Booth B31
www.menortheast.co.uk

PPMA
26. – 28. November 2017
Birmingham
Booth F50
www.ppmashow.co.uk

Netherlands
ISE
10. – 12. February 2016
Amsterdam
Hall 10, Booth 10-N136
www.iseurope.org

Norway
EuroExpo Stavanger
25. – 26. January 2017
Stavanger
Hall Randaberg Arena
www.euroexpo.no

EuroExpo Kristiansand
05. – 06. April 2017
Kristiansand
SørlandsHalln
www.euroexpo.no

Poland
Automaticon
14. – 17. March 2017
Warsaw
Hall 1, Booth B18/C15
www.automaticon.pl

ifam-slovenia

Turkey
WIN Automation
16. – 19. March 2017
Istanbul
Hall 3, Booth C140

IoT Asia
29. – 30. March 2017
Singapur
Hall 1B, Booth B11
www.internetofthingsasia.com

www.win-automation.com/tr

North America
Asia
India
Plastivision
19. – 23. January 2017
Mumbai
Hall 3, Booth A2(1)

Canada
ATX Canada
16. – 18. May 2017
Toronto
Booth 944
http://atxcanada.designnews.com

www.plastivision.org

www.profoodtech.com

Offshore Technology Conference
01. – 04. May 2017
Houston, TX
Booth 7447
http://2017.otcnet.org

ATX East
13. – 15. June 2017
New York City, NY
Booth 2411
http://atxeast.designnews.com

Intec
01. – 05. June 2017
Coimbatore
Hall A, Booth 18

Canadian Manufacturing and
Technology Show
25. – 28. September 2017
Mississauga, ON
Hall 1, Booth 1143

Pack Expo Las Vegas
25. – 27. September 2017
Las Vegas, NV
Lower South Hall, Booth 6302

www.intec.codissia.com

http://cmts.ca

www.packexpolasvegas.com

India Machine
28. – 31. July 2017
Neu Delhi
Hall 12A, Booth P-14

USA

Fabtech
06. – 09. November 2017
Chicago, IL

Automation Expo
09. – 12. August 2017
Mumbai
Hall 1, Booth E3
www.iedcommunications.com/index.php

Engimach
06. – 10. December 2017
Ahmedabad
Hall 14, Booth 33

ATX West
07. – 09. February 2017
Anaheim, CA
Hall B, Booth 4538

www.fabtechexpo.com

www.atxwest.com

Pack Expo East
27. February – 01. March 2017
Philadelphia, PA
Hall E & D, Booth 1118
www.packexpoeast.com

www.kdclglobal.com/
engimach-2017-over-view.php

Further information:
www.beckhoff.com/trade_shows
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www.pc-control.net

