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Dear Reader,
The Turkish economy with its constant growth over the last ten years has
gone through considerable development. The average economic growth
over the last 10 years was 4.7 % and was very dynamic. However the years
of success are over. And so the growth in Turkey had already slowed down
significantly in 2014 and was then still only at 2.9 %. And also in 2015 the
prognoses of 3 % were just about achieved. The cause for this downturn
above all is the subdued domestic demand at home and the significant
crash in the construction industry. In addition there are the political and
geopolitical risks and problems that do not exactly help with an upturn.
But what role does mechanical engineering play in the country on the
Bosporus? If the mechanical engineering industry had been growing by
20 % or even 30 % per year since 1990, then with an increase here of 5 %
we can also no longer follow on from days gone by. In the medium term
however we can reckon with a more favorable economic situation in
engineering, so say the experts. According to them the planned expansion of production capacities in the industry leads to a growing demand
for machines and plant equipment. Some two thirds of this is introduced from abroad. Germany is the most important supplier. You can
experience the engineering abilities Turkish companies possess,
irreplaceable for competitiveness in an international market, at the WIN
Eurasia trade fair this March in Istanbul, Turkey. You will learn more
about this in our article from page 8 onwards.
In order that mechanical engineering is also powerful enough in future,
according to Adnan Dalgakıran, Chief Executive Officer of the Export
Organization of Machine Manufacturers, however several far-reaching
re-structuring measures will be required. According to him there are too
many small companies in the industry who copy one another. This
reduces the quality of the products and has a negative effect on exports.
For this reason the companies should place more and more importance
in research and development. In order to reach this ambitious goals by
2023 Turkey must take a leap forwards in mechanical engineering. Small
steps of progression will in any case not be enough.
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News and Markets
New catalogue for thermal imaging cameras from Micro-Epsilon
The family-owned middle sized company Micro-Epsilon, specializes in high precision
measurement and inspection technology. Recently the company has launched the new
product catalogue based on “compact thermal imaging cameras”. The catalogue is available
online as well as in print version. Detailed specifications of each camera and numerous
graphics provide a comprehensive overview of all ‘TIM’ products currently available with
Micro-Epsilon. Many new products such as the ‘thermoImager’ TIM M1, G7 and 640 thermal
imaging cameras are also included. Thermal imaging cameras recognise, detect and measure
the temperature on a surface. Due to their high thermal sensitivity, the infrared TIM cameras
are ideal for precision measurement tasks. Different performance classes enable a suitable
model to be selected for every application. The camera is connected via a USB interface, which
also supplies the power. The new catalogue includes detailed product descriptions of all
available infrared cameras, as well as accessories such as PCs, interfaces and cooling jackets
that enable the camera to operate in ambient temperatures up to 315 °C. Along with technical
details the application examples included in the catalogue. Thus the catalogue provides
complete information in all aspects of the thermal imaging cameras, helping the engineers to
make a wise decision
www.micro-epsilon.com
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Bernstein celebrates its 10th anniversary
in China with a new production facility
In order to grow its global presence, the company Bernstein
AG decided to starts its operation in China, with a whollyowned subsidiary in Taicang near Shanghai, 10 years ago.
Initially the company started serving the Chinese and Asian
markets with products still being imported from Germany.
After ten years in business, the Chinese market still offers a
great demand for German products but the pricing pressure
gets stronger every year through local competitors.
At the end of 2014, Bernstein AG decided to significantly
expand production in China and to increase the sales
activities. As a result, a new production and office building
has been built in Taicang. The new facility is almost triple the
size of the previous, with over 3,500 m2. In addition to the
extended assembly of switching contacts, Bernstein also plans
to produce enclosures and suspension systems for the
Chinese market. The new facilities were officially inaugurated
in a ceremony hosted on 30th October 2015. Bernstein AG
ranks among the world’s leading providers of industrial safety
technology. With a comprehensive range of switches, sensors,
enclosures, suspension systems and other components for
industrial applications.
www.bernstein.eu

NI and Astronics Collaborate to revitalize
Aerospace and Defense test systems
National Instruments and Astronics Test Systems, Inc.,
recently announced their collaborative efforts to deliver
products designed for the aerospace and defense community.
The combination of Astronics’ strength in test system integration and NI’s leadership in PXI-based automated test systems
is expected to produce a best-in-class portfolio for automated
test equipment (ATE) applications. “This move from VXI to
PXI will retain the investments made in test program sets
(TPSs) while providing a seamless upgrade path for our
popular legacy instruments. The ability to collaborate with NI,
a leader in PXI, will be a tremendous boost to the long-term
sustainability of DoD test systems as we narrow the gap
between commercial and military products.” said Jim Mulato,
president of Astronics Test Systems Inc. The first product to be
delivered as a result of the collaboration is the Astronics
Frequency Time Interval Counter (FTIC) for PXI Express,
modeled after the Astronics VXIbus 200 MHz Universal
Counter. Designed for full TPS compatibility, the instrument
can replace existing VXI-based FTICs and deliver the same
capability in a newer PXI-based subsystem.
www.ni.com
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Block opens production facility in the
Chicago area
In November 2015, the company Block Transformatoren Elektronik
GmbH, with a grand opening ceremony in Franklin Park, USA,
announced the acquisition of A. J. Smoy Co., Inc. Through the
acquirement of A. J. Smoy Co., Inc. global expertise and inter
national resources are combined with local know-how to expand
the US market. Sales, distribution and warehousing of transformers,
reactors, filters and power supplies will be handled by Block USA,
Inc., now also located in the same company-owned building in
Franklin Park. Wolfgang and Jörg Reichelt, as well as the whole
management welcomed numerous customers, suppliers and
business partners to officially open the new US location. The
ribbon-cutting ceremony was performed together with Barrett
Pedersen, Mayor of Franklin Park.

Steute and R. Stahl enter
strategic partnership in Brazil
On evaluating the importance of the
Brazilian market, the R. Stahl Group
forged a collaboration with Steute do
Brasil, the Brazilian subsidiary of Steute
Schaltgeräte GmbH & Co. KG. Steute do
Brasil will be the exclusive distributor for
products and systems made by the R. Stahl
Group. This signifies a strategic partnership between two international specialists
for explosion protection.
The R. Stahl portfolio brings a wide variety
of additional products for explosion
protection to Steute’s already comprehensive range. For R. Stahl AG, this partnership offers an access to new customers
in the region. Steute, with its own
sales company in Brazil for more
than 10 years and its own production
plant in Vinhedo / Sao Paulo has a
potential to generate additional turnover
for R. Stahl AG. Stefan Schmersal,
Acting Partner at Steute comments
“This cooperation enables us to offer
our customers a much wider range of
top-quality explosion-protection products,
taking an important step closer towards
becoming a provider of complete
solutions.”
www.steute.com

www.block.eu
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Looking at the bright side of Turkey
WIN Automation EURASIA 2016, which runs 17– 20th
March at the Tüyap Fair Convention and Congress
Center in Istanbul, will focus on the current challenges
and business opportunities in Turkey and its nearby
region. With the successes of last few years, WIN
Eurasia has consolidated its position as the region’s
most important industrial trade fair.

NEWS AND MARKETS

I

ts location between Europe and Asia, gives Turkey a vital strategic
importance for trade and economic activities and also for various
geo-political scenarios. Commonly referred to as the West’s bridge
to the Muslim world, Turkey has long been a key NATO partner and
a strategic ally of Europe and the United States. For decades, Turkey,
the EU and the U.S. have cooperated in areas from the Mediterranean and the Persian Gulf to Central Asia and even Korea.
Inspite of being a key NATO partner, Turkey sees itself as a
separate entity from its Euro-Atlantic allies, sitting in the center of
three concentric geopolitical circles:
n the Balkans, the Black Sea basin, and the Caucasus;
n the Middle East and the Eastern Mediterranean; and
n the Persian Gulf, Africa, and Central Asia.
This vision of Turkey in a multipolar world emphasizes Turkey’s
access to the Caspian Sea, the Black Sea, the Mediterranean, the
Red Sea, and the Persian Gulf.

The growth path post-2002 decade in Turkey
During the first three years, i.e. in the 2003-2005 period, average
growth reached 7.7 % which is a relatively high rate in international terms. The growth rate decreased to 5.8 % in 2006-2007,
and 0.7 % in 2008 when the crisis hit the world economy. The
growth rate then increased again to 4.8 % in 2009, 8.9 and 8.5 % in
2010 and 2011 respectively. It went down to 2.2 % in 2012, 4 % in
2013, and 2.9 % in 2014. Thus growth has also displayed a certain
volatility.
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Significant improvements in such a short period of time have registered Turkey on the world economic scale as an exceptional emerging economy, the 16th largest economy in the world. Turkey has a
high growth potential, provided a number of structural reforms –
including in the social and governance spheres– are realized.
Manufacturing is the country’s primary growth driver, accounting
for a 24 % of the GDP. The manufacturing sector has seen a 12 %
compounded annual growth rate since 2003. With a workforce of
7.5 million aged between 24 and 34 years, the country offers an
extremely young and a large workforce at competitive wage rates.
The country’s manufacturing competitiveness ranking is bound
to improve because of the government’s recent initiative to boost
employment levels and its ability to leverage potential in alternative
energy generation as well as within R&D and production.
The factors in Turkey’s favor for improving manufacturing
competitiveness in the future are
n Low corporate tax rates,
n Low labor costs
n A high growth rate for per capita personal disposable income
Turkey’s strategic central location, extensive trade relationships,
an abundance of available labor, and policies that enable the
increasing of manufacturing competitiveness could further elevate
Turkey’s position.

The opportunity
WIN Automation EURASIA 2016, which runs 17– 20th March at the
Tüyap Fair Convention and Congress Center in Istanbul, focuses on
the current challenges and business opportunities in Turkey and its
nearby region. With the successes of last few years, WIN Eurasia has
consolidated its position as the region’s most important industrial
trade fair.
WIN Automation EURASIA consists of four trade fairs – the
‘Otomasyon EURASIA’, Materials Handling EURASIA, Hydraulic &
Pneumatic EURASIA, and Electrotech EURASIA. These 4 fairs cover
the markets for industrial automation, materials handling and logistics, fluid power and energy, and electro-technology. Exhibitor list
includes very well-recognized names as ABB, Argo-Hytos, Beckhoff,
Bonfiglioli, Bosch Rexroth, Festo, Kuka, Phoenix Contact, Staubli,
Jungheinrich, Kita Logistics, SSI Schaefer and Trelleborg as well as

In 2016 will be the first WIN Eurasia under the total flag of
Hannover Fairs. What is the reason and what will change,
starting with the show in march 2016?
After the partnership we entered into in 2002, we have organized
WIN Eurasia exhibitions together with Bileşim Fair Organization
for 13 years. In this process, Bileşim has been responsible for
domestic sales, while we run overseas sales and organization.
Benefiting from international experience of Deutsche Messe in
fair organization, we managed to take the exhibitions a step further every passing year. In this respect, I must say we had a good
partnership process. As of July 2015, we took another step and
acquired hundred percentage of shares. This way we aimed to
unite sales and organization under a single roof and get a more
productive result. We didn’t change main structure of the exhibition but tried to develop existing content by means of events. In
the meantime, we have made efforts in order to reinforce international nature of our exhibitions in terms of exhibitors as well as
visitors and strengthen our relationships with our partners. We are
happy to see that the result of these efforts supports the decision
we made. Once again, WIN Eurasia Automation establishes its
position of being the most effective trade platform that brings all
stakeholders in the sector including public, private sector and
academia together.
What do you expect for the show in 2016?
WIN Eurasia Automation stands out as the most important industrial event of Eurasia. Each year, the industry’s leading manufacturers share their innovative technologies with the manufacturing
world under these fairs. This year, it will bring together integrated
solutions for new generation factories once again. Covering the
Otomasyon Eurasia, Electrotech Eurasia, Hydraulic&Pneumatic
Eurasia and Materials Handling Eurasia exhibitions; the event will
provide a compact overview of automation, electric-electronic,
hydraulics-pneumatic and handling-internal logistics industries
and offers all solutions necessary for a factory from cables to fluid
power technologies, driver technologies to software, robot arms to
unmanned forklifts under a single roof. Along with the conferences and panels held concurrently, WIN Eurasia Automation will
also provide an important meeting point allowing the transfer of
knowledge and current experience. So we expect that WIN Eurasia
Automation will guide to the industry again.
Moreover, WIN Eurasia Automation will host major opportunities
for companies who would like to access to growing markets with
high potential such as Middle East, Russia & CIS Countries, Africa
and Middle Asia. Just like the last year, delegation groups and
buyers from many countries will attend the fair this year in order
to build business contacts. Also, WIN Eurasia Automation is part
of the “Hosted Buyer Program” with the support of Ministry of
Economy.
Why should the visitors come to Istanbul?
With its wide range product variety -as I’ve just mentioned, WIN
Eurasia Automation is an important innovation platform for
visitors who want to choose the best solutions for the developments of the factory of the future. On the other hand, I would like
to emphasize that WIN Eurasia Automation is considered as the
most important gathering of the sectors not only for Turkey but
also for the entire Eurasian economic region. Last year, 1581

Alexander Kühnel,
General Manager,
Hannover Fairs Turkey

c ompanies from 21 countries used the event to introduce their
future-oriented solutions and generate new business in Turkey as
well as Southern Europe, the Middle East, North Africa, and CIS
Countries. Turkey and especially Istanbul is the hub for East-West
and North-South axes with easy daily access from 20 nearby countries. It also provides visa advantages to the visitors and buyers
who might have met strict visa requirements while travelling to
Europe or USA . So we can certainly say that visitors who are looking either innovations or new business contacts will obtain a
good opportunity during the event.
What are actually the main topics in the Turkish industry? What
moves the market?
A new era is beginning in the industrial world. Named Industry 4.0,
this new era is shaped under the light of digital technological
developments and puts “smart factories” to the center of the
industry. These new developments allow the machinery, computers, drives and control devices in the manufacturing process to
communicate with each other as well as to coordinate and
optimize themselves almost entirely independent of human intervention. This reduces manufacturing time, cost and energy use
whereas increasing production quality. This trend is a powerful
force for transformation in the world’s manufacturing industries
now and it is affecting the countries in which machine industry is
a driving power for all economy such as Turkey. The engineering
capabilities and reasonable labor costs enable machinery industry
to offer a range of high-quality, reasonably proced products and
components in Turkey. But on the other hand, since Turkey’s
machinery industry is currently labor intensive rather than capital
intensive, cost-efficient manufacturing and digitization will
become crucial for Turkey in near-future. This is why Turkish
companies need to learn all about Industrie 4.0 now and adapt to
this new era in o
 rder not to lose their competitive power.
With WIN Eurasia Automation we aim to contribute to the development of Industry 4.0 in Turkey with the innovative products and
solutions displayed by the exhibitors.
Photographs: Hannover Fairs Turkey

www.win-fair.com

small and medium-sized companies and national pavilions from
Bulgaria, China, the Czech Republic, Germany, Italy, Japan, South
Korea, and the U.S.
The Eurasian region accounts for 1.5 billion people and a GDP of
$ 5 trillion. The international trade fair in Istanbul provides the
exhibitors with a direct access to this huge market.
Statistics illustrate the trade show’s appeal as an ideal platform to
showcase and market their products for global as well as regional
companies. WIN Eurasia 2015, had more than 1500 exhibitors from
over 40 different countries. Among all the countries, Germany had
the highest participation with more than 20 % exhibitors being
German companies, followed by Italy, USA, and China. With a
display space of more than 29,000 sq. meters, WIN Eurasia hosted
more than 77,000 international visitors.

Material Handling Eurasia

A for automation

Today, Turkey is one of the world’s fastest growing energy markets
owing to various initiatives from the government like privatization
of generation and distribution of energy, establishing an energy
exchange to ensure a stable supply and demand, and a target to
increase the share of renewable energy. It is an extremely attractive market in which total investments in the energy sector are
expected to reach $ 120 billion by 2023. Electrotech EURASIA provides a good platform to tap into Turkey’s growing power sector
demands. It showcases systems and equipments for electrical
energy generation, power transmission and distribution, equipments like electric motors and frequency inverters, electric and
electronic measuring and test equipment, as well as accumulators,
transformers and UPS.

NEWS AND MARKETS

In the coming decade, Turkey aims to be one of the world’s top 10
economies and top 5 machinery manufacturer and exporter as well.
In order to do this, Turkish manufacturers are aiming to improve their
quality standards while trying to hold on to their competitive pricing
advantage: a challenge that can be overcome by advanced automation solutions. Otomasyon EURASIA presents the latest applications
and solutions for industrial automation – including linear positioning
systems, automatic assembly and handling systems, Communication
and network systems like Field Bus, Ethernet and ProfiBus systems,
control systems like PLC, SCADA, along with industrial IT and software, and robotics. To know more about what the regional and global
automation companies have to offer, in order to satisfy Turkey’s
challenges in manufacturing and production sector, WIN Eurasia is
the perfect place to start with. The fair in Istanbul highlights the sales
opportunities in growing sectors as automobile production, chemical
processing, energy efficiency, food processing, mechanical engineering, and water and wastewater engineering.

n Linear positioning
systems, Automatic
assembly and
handling systems
n Communication and
network systems like
Field Bus, Ethernet
and ProfiBus
n Control systems like
PLC, SCADA and DCS
n Industrial IT and
Software
n Robotics

n Cables and equipment
for electric power
transmission
n Electric test and
measurement
equipment
n Electric motors,
frequency inverters
and drives
n Electric switch-gear
and equipment for
power distribution
n Electronic and
Opto-electronic
components
n Gears and Mechanical
drive systems
n Transformers,
Accumulators and
Uninterruptable
power supply systems

The product category at four concurrent trade fairs in WIN Eurasia
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Increase in the manufacturing activity leads to increase in d
 emand
as well as the complexity of the material handling and the logistics
sector. To satisfy the demand and resolve the complexities, the
need for improved handling, stowage and storage arises. The WIN
Material Handling fair focuses on the needs and requirements of
the 
Material handling and logistics industry and provides
economical and technologically viable solutions in this regards. In
Turkey, matters such as reduction of investment costs and storage
space are the most significant subjects for logistics and storage
managers.

Electro-Tech

Photographs: Fotolia teaser

www.win-automation.com

n A complete spectrum
of Hydraulic and
Pneumatic equipment
and components
n Pumps, valves, pipes
and tubes
n Sealing and Lubrication
technology
n Lubricants for machinery and hydraulic
components, and entire
Lubrication systems
n Services, accessories
and software for drives,
gears, Hydraulics and
Pneumatics

n Accessories for industrial trucks,
fork lifts, cranes, hoists, lifts,
escalators, monorails and
remotely operated transportation
systems
n Complete robot handling
systems, as well as mechanical
handling and warehousing
systems
n Loading bridges, transfer bridges
and ramps, Pallets, bins and
containers
n Production logistics and turnkey
solutions for logistics
n Labeling and identification
systems, packaging and picking
order systems, packaging
materials
n Technological solutions for
warehouse operations
n IT and software for intra-logistics,
identification technology and
transportation logistics etc

Engineering
in Turkey – the
current situation

Sevda Yilmaz, Chairman of Kayahan
Group and member of the board of
Turkish Machinery

Turkey is located in a politically tense region. But what
does this mean for mechanical engineering sector in
the country? And what are the current trends? We
talked to Sevda Yilmaz, Chaiman of Kayahan Group
and member of the board of Turkish Machinery.

n Further improvements in data collection, evaluation and
transfer processes or the control of process parameters,
n SMED dissemination in all molds and processes,
n Merging different materials for production of components and
machineries, and increasing the use of composite materials
with lower weight and higher strength
n Remote access to process data and production of machinery
with artificial intelligence that complement the concepts of
industry 4.0

The boom of recent years in Turkey seems to weaken. Where are
the current problems?

With “Turkish Machinery” your companies want to make more
co-operations with other companies, e.g. in Germany. How far
are you in this regard?

While the growth in the world economy in 2015 was rather weak
with 2.5 %, the world trade shrank 10 % in dollar values. Naturally,
Turkey was also affected by this. In addition to this, geopolitical
developments in the region and the decline in oil prices have prevented us from catching the performance of the previous years.
Two general elections in Turkey in 2015 have also led to the postponing of reforms in economy and a slowdown in trade. Nevertheless, with a better performance than many other countries, it is
estimated we have grown by 3.5 %. In the medium-term economic
program announced by the government it was seen that priority
was given to R&D and production. Our main goal is to raise our
technological value-added level of production and export. This is
in particular much more important for the machinery sector.
With the reforms to be made in 2016, a level of 4 to 4.5 % will be
reached as estimated by some international organizations. This is
an acceptable level of growth when the global developments are
considered even though it is not sufficient for our country. The
forthcoming process is the normalization and consolidation of
Turkey.
What are the current trends in mechanical engineering?
The main topics and priorities are;
nT
 o develop and implement control systems on the accurate
parts production in machinery and components

Author: Dirk Schaar,
editor-in-chief of AUTOMATION TECHNOLOGIES

As Turkish Machinery, our first target was to show our quality and
competent products to a wider customer platform because many
enterprises, institutions and organizations in Germany and in
Europe did not exactly know the potential of Turkey in this field.
We have made significant progress in this aspect. Now, machines
are being exported from Turkey to more than 200 countries.
However, on the other hand we know, how important it is to have
excellent technological knowledge and expertise in order to be
successful in this industry. To eliminate the deficiencies of Turkish
enterprises in this field, we started to develop technological cooperation on enterprise and institution basis. For example, we
conducted a research on cluster of University and R&D institutions formed by the leading significant corporations in Germany
and we focused on how to develop this kind of co-operation and
what are the relevant fields and subjects. At the end of this study,
we signed the first co-operation agreement with OWLMaschinenbau, that has developed major projects in Germany’s
Industry 4.0. Afterwards, we signed a collaboration agreement
with VEMAS Innovativ under Fraunhofer that realized significant
innovations in machinery industry. Bringing together these two
institutions and their member enterprises, we took the first steps
for the future. We will witness that this cooperation will transform
into more concrete projects.
In the forthcoming period, we will give priority to the projects in
Europe and Germany in which our enterprises may personally be
involved. In addition, we will increase our activities to include highly
technologically advanced institutions and businesses in Turkey.
www.makinetanitimgrubu.com.tr/en
AUTOMATION TECHNOLOGIES 1/2016

Radiometric density measurement on
suction dredger behemoths

SENSORS AND MEASUREMENT

At home on seven oceans: “Charles Darwin”
and “Nina” cross during their port entry
in Brazilian coastal city of Itajaí

The special ships of Jan De Nul Group displace entire
islands or coast lines. As the suction dredgers are
deployed for many weeks, the reliability of measurement
technology is of extreme significance. The dredgers
use the trailing head to remove the sediment from
the waterbed and move on board through a suction
line. A customised solution for flow and density
measurement is used, which has grown along with
the immense challenges.

R

ome was not built in a day. And even the “Palm Islands” in Dubai
were not built overnight. Just the landfill alone took more than
five years: unbelievable amount of 220 million cubic meters of sand
was shifted for creating the 17 “palm branches”, which are protected
by a 20 km long wave breaker. In comparison: if we were to load this
material in trucks, the column would circle the earth ten times. The
Luxembourg Jan De Nul Group is active on rivers, channels and the
seven seas: the specialist for land reclamation and coast protection,
port maintenance and channel construction has a proud fleet of
more than 70 main ships, which belong to some of the most modern, large and powerful ships in the world. 13 of these ships were
used for the mega project in Dubai – a summit meeting of suction
dredger behemoths. For the mega projects away from the home
dockyard, a team (approx. 40 people) is working for six weeks without a break. Thanks to shift operation and highly modern devices,
AUTOMATION TECHNOLOGIES 1/2016

we were able to process up to 100 000 tonnes of sand or stones per
day. And we did not leave things to chance: as an unplanned “pit
stop” may cause enormous monetary losses, the ships have almost
five tonnes of spare parts and approx. 300 tonnes of reserve pipelines. “This technical and logical safeguard as well as preventive
maintenance guarantee a smooth operation at sea globally”, says
Ruben De Lille, Technical Director of Jan De Nul Group and who is
responsible for automation and engineering.

On water and on land
When compared with a gigantic vacuum cleaner, the suction or
hopper dredgers move the sediment from the waterbed by using
trailing heads and take them on board through a suction line. The
large ships can take more than 60 000 tonnes of material: much
more than their own weight. 6 500 kW pumps transport the mixture
of sand and water upwards, where water is separated. The solid
parts are filled in the storage areas of the ship for further transport

About Endress+Hauser
As one of the leading international suppliers of
measurement devices and services for industrial process
technology and automation, Endress+Hauser offers
complete solutions for flow, fill status, pressure, analysis,
temperature, data collection and digital communication
for all industries. The company is headquartered in
Reinach, Switzerland.

and are deposited later at the destination by opening the bottom
flaps. If it is not possible, then the material is transported to the
destination through a floating pipeline or by using a “Rainbow”
method, i.e. in a high arch through air.
Jan De Nul designs the mechanical structures and machinery in
its own engineering department: approx. 600 engineers take care of
construction, operation and maintenance of the fleet. “The deployment reports are continuously evaluated. We are looking systematically for technical optimal and cost-effective solutions”, says Ruben
De Lille. Not only are the machines, even the concepts for maintenance and repair continuously improved. “Very often there is great
potential for saving in small things”. So we took a decision to do
away with previously used measurement devices from a specialist
company when we were building two new dredger ships: these are
watertight, but are very expensive, because there is hardly any
competition in this highly specialised field.
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Maximum suction power: The gigantic suction pipe on “Charles
Darwin” with the Endress+Hauser measurement device developed for
the customer

Combined measurement of flow and density
“As the company has been looking deeper since 1990, we were able
to save many millions of Euros by selecting right suppliers”, says
Ruben De Lille. When there are no perfect solutions (yet), we are
happy to take help from external specialists. “Often this leads to the
integration of similar, but less expensive instruments”. The same
approach was follower in 2010 for the development of a combined
measurement device for flow and density, which was meant to
ensure reliable results at the trailing head suction pipe of “Charles
Darwin” with an inner diameter of 1.2 m.
After exploring the market, Jan De Nul decided to go for
Endress+Hauser, wherein their measurement device was classified
as winner in an earlier comparative test. The contract was to develop
a customised solution for the filling process. “The size of the flange
and the position of the assembly holes were specified”, explains

“Thanks to our partnership Endress+Hauser,
we were able to develop similar, but less
expensive instruments.”
Ruben De Lille, Technical Director of Automation Jan De Nul Group

Jean-Jacques Renaux, Product Manager Flow Technology in
Belgium. The amount of transported sludge will be captured and
measured precisely in spite of severe vibrations, which are present
continuously on the ship. Furthermore, space to have two measuring devices at the suction line was missing. Thus, a “piggyback”
solution was developed, a combination of two devices, which
allows calculation of both the values at the same location.
“The Gamma project team from Maulburg and the department of special products from Endress+Hauser Flowtec were
involved”, says Jacques Kersloot, Sales Engineer of
Endress+Hauser Belgium. “The experience of application
specialists and the Know-How of the developers led to an
innovative solution”. The team was able to present a solution after two years. The result was the largest Promag 55S of all times.
“While the electromagnetic flow measurement device Promag 55S
measures the flow speed, the Gamma pilot M FMG 60, which works
based on the radiometric principle, determines the density of the
mixture”.
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Side by Side: Ruben De Lille, Technical Director of
Automation Jan De Nul Group, and Jean-Jacques Renaux
of Endress+Hauser Belgium

Radiometric density measurements on suction
dredgers
The radiometric measurement technology is used, if other measurement principles are ruled out due to extreme process conditions
or due to mechanical, geometric or construction issues. The measurement principle is based on the weakening of gamma rays when
they penetrate the material. If the pipeline is filled with water, the
detector will receive a quantity of gamma ray that is specific for the
measurement. The density of the mixture will increase in the pipe
once sand and sludge are mixed to water. The gamma ray received
at the detector will reduce due to higher density. The density value
calculated this way will be identified by Promag 55S flow measurement device. The mass flow can be calculated from this value and
the measured flow speed of the medium.
www.de.endress.com

Industry 4.0 and IO-Link, spicing
up the Turkish automation market
The more talk there is about Industry 4.0, the more
IO-Link is also becoming a hot topic. With the right
concept, intelligent IO-Link devices combine cost
efficiency with flexibility. At the WIN Eurasia fair
in Istanbul, Turkey, Turck the IO-link specialist
presents the devices featuring the communication
interface: the inductive proximity switch, the
contactless encoder and the laser distance sensor.

I

SENSORS AND MEASUREMENT

nterest in IO-Link has been gathering pace considerably in the
wake of Industry 4.0. While there has been a long debate about the
pros and cons of this technology, many users today are convinced of
its benefits. There are now around 2.2 million IO-Link nodes installed and the trend is further growing. From 2013 to 2014 alone,
the number of nodes virtually doubled. Users today implementing
IO-Link have already fulfilled the basic requirements for a fully automated factory. The possibility to implement the forwarding of
sensor data to higher-level ERP systems is thus already in place with
IO-Link. But for a new technology to be established, suppliers must
offer in their portfolio components for all levels of the automation
pyramid.
At Turck, the Mülheim based automation specialist, IO-Link
technology has played a key role in product development since the
beginning. Today, the company offers a comprehensive IO-Link
portfolios on the market – from the simple programmable fieldbus
module right up to the intelligent field device. At the WIN Eurasia
fair in Istanbul, Turkey, Turck will showcase three of its innovative
developments with IO-Link technology: The inductive proximity

Author: Oliver Marks is Vice
President Automation Products
at Turck, Mülheim, Germany

switch uprox3, the contactless encoder QR24 and the laser distance
sensor Q4X. The IO-Link technology expands the range of possible
applications. It turns a simple proximity switch into a multifunction
sensor that also includes the possibility of identification.

Dual operating mode
The inductive proximity switch offers two operating modes. In
IO-Link mode the sensor is operated on an IO-Link master, and in
standard I/O mode on the conventional digital input of an I/O module or controller. In this case IO-Link is only used for configuration
purposes. In standard I/O mode two sensor switch points can be set
individually and independently of each other. For instance, if you
have the choice between a 5 or 8 mm switching distance, it is now
possible to set the sensor precisely to 8 mm, 7.2 mm, 6.4 mm down
to 0.8 mm. This may be particularly necessary for targets with a large
tolerance in order to prevent damage and switching errors at the
same time. It also simplifies mounting.
With the dual operation mode, the inductive proximity switch can
be set to IO-Link mode, but also to standard I/O mode for very
specific detection tasks. This makes it possible, for example, to implement rotational speed monitoring applications. With a rotating
target, the sensor is switched off for the duration of one revolution.
The sensor is then reactivated and the target would have to be
located in front of the sensor again. If this is not the case, the sensor
switches off and the user knows that the speed is no longer correct.

Application: Identification tasks as well as
temperature monitoring
In IO-Link mode, the inductive proximity switch is operated on an
IO-Link master. The workpiece carriers on which the proximity
switch checks the correct position of the workpiece can be identified automatically. And this can be carried out without any additional IO-Link call, but as part of the cyclic data. If required, the
IO-Link call can be used to read out all the characters of the application specific tag in order to use more complex ID information. It can
also be used to provide information in the cyclic data about whether
the actual temperature is above or below the set temperature range.
The precise value of the integrated measuring sensor can be called
via the controller as part of the acyclic information. The integrated
temperature monitoring thus enables predictive maintenance.
Turck’s new ‘uprox3’, the
inductive proximity switch
with IO-Link technology

User benefits
The versatile setting options enable users to reduce the number of
different types of sensors required. In the future they can purchase
just one sensor as a universal solution, which can be set as required
for specific applications via IO-Link. The IO-Link variant is only
slightly higher in price than the conventional proximity sensor. The
integrated identification feature saves the costs of acquiring an
RFID or barcode system.

First contactless encoder with IO-Link
Turck’s single-turn encoder (QR24-IOL) offers similar benefits thanks
to its IO-Link interface. Previous IO-Link encoders only used the
technology for setting parameters. If IO-Link is also used as a data interface, as it is on both the contactless encoder and the laser distance
sensor, the user can make some effective cost savings. Expensive
shielded or twisted pair cables, as required for analog signal transmission, become a thing of the past. IO-Link works reliably with in
expensive standard three-wire cables. Turck is continuing this
approach consistently with the pricing, making it consequently
cheaper than the variants with analog, SSI or other digital interfaces.

Freely selectable zero point
Besides the cost saving benefit, the QR24-IOL boasts some clever
parameter options. The user can set the zero point of the encoder as
required. It was often necessary before to make compromises in
mounting and commissioning. This sometimes meant that the terminals were difficult to reach or the diagnostic LEDs were hardly visible
even though the zero point was correct. Alternatively the encoder
could also be mounted without a correct zero point alignment. Users
nevertheless had to store correction factors in their controller. The
freely adjustable zero point of the QR24-IOL eliminates both these
disadvantages. The orientation of the encoder can also be selected –
either clockwise or counterclockwise (CW or CCW).
The QR24-IOL encoder variant also enables predictive maintenance. Besides the 16 bits which are output as a position signal, the
encoder also transmits 3 bytes of status information. These increase
the diagnostic coverage and indicate whether the positioning
element is measuring correctly or not. This information can also be
provided early on via the controller, if shocks have caused the encoder or positioning element to become loose . LEDs directly on the
encoder show this information also and thus simplify diagnostics in
the field and the correct mounting of the positioning element.

Laser distance sensor
Turck’s together with it’s photoelectric components partner, Banner
Engineering introduced on the market a new laser distance sensor,
another IO-Link device. It is the first device of its kind to combine
two operating modes that previously were always used separately:
Contrast sensing and adjustable background suppression. The user
can set the mode and other parameters such as switch window and
foreground and background suppression, as well as predictive
maintenance, directly in the field via the display or via IO-Link. The
communication interface here considerably simplifies the para
meter setting at locations that are difficult to access.
The benefits for parameter setting in particular are also provided since IO-Link version 1.1 is now available and supports all new
Turck sensors. When a replacement is necessary, the IO-Link
master simply copies all the stored parameters to the identical
replacement device. Employees do not require any special training
to carry out the replacement and operation can continue without
interruption. Particularly in the event of unscheduled machine
failures, this intelligent data retention feature can considerably
reduce costly downtimes.
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Using the “Application Specific Tag” each uprox3
IO-Link sensor can be individually identified

System expertise
in IO-Link
Customers continuously using
IO-Link as a data interface
benefit from Turck’s expertise
with this technology. Turck has
now integrated the setting options
02 The QR24 IO-Link works
of all in-house IO-Link devices in
reliably with inexpensive
the station GSDML file of the
standard three-wire cables
TBEN-S master. This simplifies the
setting up of a system via the PLC.
When the GSDML file is read in by the software (TIA Portal or other)
all Turck devices can be selected as a specific port configuration.
Both the individual parameter setting of devices via a PC as well as
the manual writing of an IO-Link call program block in the controller
thus become unnecessary.
This provides a user-friendly solution to the integration of the
IO-Link devices. When advanced station parameters are displayed
in TIA Portal, all parameters which were previously specified are
grayed out. The remaining unspecified parameters can then be
selected easily via drop-down fields. The integration of the IODDs
also simplifies the commissioning of machinery. If a device is connected to the wrong input, this is detected by the controller – also if
the device is replaced at a later time. Any connection faults arising
during commissioning and servicing can be detected quickly. The
diagnostics of devices during operation is also easier since each
individual s ensor can be accessed without any programming effort.
Photographs: Hans Turck GmbH & Co. KG

www.turck.com

About Turck
Hans Turck GmbH & Co. KG is one of the leading manufacturers in the field of industrial automation. It is globally
represented by approximately 4,000 employees working
in 28 countries. With a versatile range of approximately
15,000 sensor, fieldbus, interface and connectivity
products, the company offers solutions for various
applications in the fields of factory and process automation.
It is headquartered in Mülheim, Germany.
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Monitoring compressed air
consumption – reduces energy costs
Compressed air is one of the
most expensive energy forms
and a significant cost factor in
manufacturing operations.
Despite this, compressed air
consumption is an unknown
variable in many companies.

About E+E Elektronik
E+E Elektronik GmbH is a
specialist for humidity sensors,
CO2 sensors, moisture in oil,
dewpoint, air velocity, flow and
temperature sensors. Based in
Engerwitzdorf, Austria the
company operates a nationally
accredited calibration lab and is
appointed to maintain the
‘National standard for humidity
and air flow speed’ in Austria.
It has a presence in majority of
the worlds leading markets with
its subsidiaries in countries like
Germany, France, Italy, USA, China
and Korea.

M

any of the companies are still unaware that compressed air
accounts for up to 20 % of their overall energy costs. Some o
 ther
companies try to reduce the costs of compressed air by investing in
new energy-efficient compressors. However, a relevant cost reduction can only be achieved by considering the entire compressed air
network, from generation to machine-tool. With a (theoretical)
maximum compressor efficiency of 50 %, the overall efficiency of a
compressed air network in practice seldom exceeds 5 %. An
important cause of the low efficiency is leakage in the network.
A comprehensive analysis of the entire compressed air network is
necessary for increasing its overall efficiency. How high is the real
compressed air demand? What is the compressors load? What is the
leak rate in the network? Accurate monitoring of the compressed air
network is required for answering these questions, identify potential savings and ultimately reduce compressed air costs.
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Accurate compressed air monitoring
Accurate metering as well as leak detection in compressed air
networks is possible with flowmeters. Thermal flowmeters from the
Austrian sensor manufacturer E+E Elektronik GmbH can measure
precisely even the smallest mass flow or standard volumetric flow of
compressed air. Various models can be employed throughout entire
compressed air network, from the compressor to the smallest of the
machines.

Author: Martin Raab, Product Manager,
E+E Elektronik G.m.b.H
Austria

Measurement principle with many benefits
Martin Raab, Product Manager at E+E Elektronik GmbH explains
the advantages of the ‘E+E’ flowmeters: “Our thermal flowmeters
are based on the hot-film anemometer principle. The main benefit
of this measuring principle is the absence of moving parts. This
makes the sensor wear-free and highly insensitive to mechanical
influences such as shocks and vibrations, which leads to low
maintenance and long service life. Furthermore, the mass flow or
the v olumetric flow measured with a hot-film anemometer is
independent of pressure and temperature. The flowmeter can
therefore be used at various pressures and temperatures without
need for compensation”.
The core of the thermal flowmeter is a high quality hot-film s ensor
element developed and manufactured in-house by ‘E+E Elektronik’.
High measurement accuracy, low sensitivity to pollution and excellent long-term stability of the sensor elements leads to outstanding
performance of these flowmeters.
Various flowmeter models are available depending on the pipe
diameter and operating pressure.
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The inline flowmeter is installed using a high-precision
measurement valve with only a short-term interruption to the flow

Inline flowmeter up to DN80
The EE771 and EE772 series inline flowmeters are ideal for small
to medium pipe diameters from DN15 to DN80 and an operating
pressure up to 16 or 40 bar. The flowmeters are mounted either
using a high-precision measurement valve or a measurement
station. The measurement valve allows for simple installation and
removal of the sensor with only a short-term interruption to the
flow. With a measurement station the installation and removal of
the sensor is possible without any interruption of the flow. This is
a benefit that comes to bear in the maintenance and calibration of
the sensor. The measurement station can also accommodate an
additional dewpoint or pressure sensor, which simplifies considerably the monitoring of the compressed air quality.

02 The measurement station can be used to combine flow (1) and
dewpoint measurements (2) easily. Sensor installation and
removal is possible without interruption to the flow

Immersion flowmeters up to DN700
The EE776 immersion flowmeter is dedicated for pipe diameters
DN50 to DN700 and an operating pressure of up to 16 bar. The
tapping sleeve allows for drilling into the compressed air pipeline
under pressure and for the mounting of EE776 without interrupting
the flow and without welding work. A patented non-return protection device ensures that the immersion probe can be moved for
installation in only one direction and does not move back, even if
released. The immersion depth and alignment of the sensor can
also be set easily thanks to the non-return protection and the
immersion depth scale engraved onto the probe.
With two measurement ranges (0.2 to 100 or 0.2 to 200 Nm/s)
and three different probe lengths with maximum immersion
depth of 165, 315 or 465 mm, EE776 can be employed into a wide
choice of different measurement tasks.

03 The non-return protection of the immersion flowmeter
ensures safe installation under pressure

Various mounting options, easy to use
Flowmeters from E+E Elektronik feature a modular design and
consist of an intelligent sensing probe and an evaluation unit. The
enclosure with the evaluation electronics is either permanently
mounted onto the measurement probe or remote with up to 10 m
cable. The latter option is very useful when the evaluation unit
includes the optional display: the enclosure can be mounted for
optimal display visibility.
Depending on the application, the E+E flowmeters can be configured with analogue current or voltage outputs, switching output or
pulse output for consumption measuring. Additionally they feature
an optional Modbus RTU or M-BUS (Meter-Bus) interface.

The user can set application specific parameters (e.g. configure
the outputs, set the pipe diameter, read out the consumption
meter, etc.) with the configuration software included in the scope
of supply.
In addition to compressed air monitoring and metering, the E+E
flowmeters can also be used with various non-corrosive and nonexplosive gases such as oxygen, nitrogen, CO2, helium or argon.
Photographs: E+E Elektronik GmbH

www.epluse.com
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Fountain of youth for “old iron”
Machines are designed to be robust and are sometimes
oversized to a degree more than necessary , since it
increases their service life considerably. Many
manufacturing operations continue to use machines
that are regarded as “old iron”, but do still fulfil their
functions. It often pays dividends in these cases to
convert them to the latest generation of automation
solution. This is what happened at the ‘Umdasch
Group’ who subjected an eccentric press to a
fundamental retrofit at the end of last year.

T

he Umdasch Group is one of Austria’s largest, family-owned
wood working companies. It has two divisions, the Doka Group
and Umdasch Shop-fitting Group. The Doka Group manufactures
components such as ceiling props, heavy duty supports, transverse
load carriers or anchorage systems in-house.
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Retrofit guarantees availability
As the press was otherwise in a good working condition, it made
sense for the company to invest in a retrofit in this case. A
 lthough
the press was still functional, it was starting to show some shortcomings after maintenance, i.e. it could no longer be guaranteed
that the press would be ready for operation again within 10 days.
The electrics in particular, used very outdated technologies, for
which spare parts were no longer eaasily available.
As a complete, safe automation supplier, Pilz was brought
on-board to upgrade the press. In conjunction with Pilz, a risk analysis was conducted even before starting the project; this would
determine the further course of action, such as which components
needed renewing. Implementation guidelines from Doka formed

the basis; these specified the manufacturers and components that
were to be used. Pilz was responsible for completely planning the
upgrade, acquiring all the relevant components, organising the
control cabinet construction and performing the final, actual
upgrade on-site. Doka could easily carry out the mechanical changes to the press in its own workshops. Pilz has many years experience
in matters relating to press retrofits: numerous factors such as
renewing the wiring or valves play an important role, in particular
for press safety.

Complete solution for greater press productivity
Ultimately the press was given a completely new motor as the main
drive motor, which can be exchanged quickly at any time in the
event of a failure. The press safety valves and all of the pneumatics
were also exchanged. However, the upgrade mainly concerned the
renewal of the complete control cabinet along with the wiring.
The control system ‘PSS universal’ PLC from the automation
system PSS 4000 was installed as the higher level control system.
The automation system contains various hardware device classes.
All control and I/O systems have a modular structure. As a result
they can be used in various solutions and are also expandable.
The “old” mechanical rotary cam arrangement has been replaced
by an electronic solution from Pilz: a combination of control system,
special software blocks and the rotary encoder ‘PSENenco’.
Installation is as easy as you can imagine: the safe rotary encoder
‘PSENenco’ is designed with complete redundancy and is fitted on
the shaft and adjusted. It communicates the current encoder values
to the control system ‘PSS universal’ PLC via an SSI interface (synchronous serial interface). The software program uses these to
calculate the respective operating angle of the press. This way it is
possible to safely establish the angle calculation, number of strokes
or direction of rotation for each movement. There is no need for any
complex mechanical re-adjustments on the safety system. As a
result, press solutions can be implemented safely, flexibly and
economically, from dynamisation of the overrun cam to internal
broken shearpin monitoring.

Following the retrofit the eccentric press now meets modern standards. The mechanical rotary cam arrangement on the
eccentric press was replaced by the complete electronic solution from the automation company Pilz
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About Pilz
Pilz is a leading, innovative automation technology
company. As experts in the safety of human, machine
and the environment, Pilz provides innovative products
and solutions in the area of sensor, control and drive
technology. The company stationed in Ostfildern,
Germany has the traditions of a family-run company.
Renate Pilz, the Managing Partner along with her
children Sussane and Thomas form the Management
Board of the company that now operates worldwide.
The company has a presence in all continents through
its 31 subsidiaries and branches as well as sales
partners.
The electronic rotary cam arrangement in the automation system PSS
4000 consists of the control system PSSuniversal PLC, software blocks
and the rotary encoder PSENenco

Only three parameters are required to set the run-up cam and overrun cam. The over-run cam can be calculated safely and dynamically for presses with a variable number of strokes. Each time the
press stops the overrun is automatically recalculated, to guarantee
that the resulting stopping point of the press is constantly exact. If
the set limit values are exceeded, this will be signalled via the screen
and the press will be stopped.
Before the retrofit, although the slide stroke adjustment was
electrical, it still had to be read via a scale. The current solution uses
a distance measuring system, so now the operator can see the
position d
 irectly on the operator terminal, the PMI (Pilz Machine
Interface) 509 from Pilz. The display now shows plain text error

 essages; the previous mechanical piece counter is now incorpom
rated via the software.

Simplified handling after upgrade
Following the press upgrade the operator has access to more information and re-tooling is simpler. The final steps were to program the
safety system and measuring system and implement the visualisation. Manually operated presses have to be examined by a notified
body following an upgrade, in this case it was approved by ‘TÜV’.
Induction for the press operator marked the end of the project.
Photographs: Pilz GmbH & Co. KG

www.pilz.com
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Unifying ethernet and process
automation
In factory automation, Ethernet is the basis of fast
IP communication. However, the world of process
automation still works with two-wire cables
and 4-20 mA. But a concept study by ‘Pepperl+Fuchs’
demonstrates, that continuous data flow via Ethernet
is actually possible in process automation as well.

the fieldbus standard that is used, which fulfills an important
prerequisite for continuous communication in the process industry.

Ethernet for process automation
An interview with Michael Kessler, Executive Vice President
Components & Technology and Lutz Liebers, Head of the Division
Process Automation at Pepperl+Fuchs
Why do we need Ethernet for the process industries?

E
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thernet, the standard form of communication technology for the
constant flow of data, is nowadays almost as common as running
water and power connections. Ethernet protocols are standardized
worldwide and supported by virtually every automation system.
Until now, due to a number of reasons, it has not been possible to
use this widespread technology at the field level in process industries. To extend continuous communication via Ethernet down to
the field level, a group of well-known companies from all over the
world has joined under the name “Advanced Physical Layer (APL)”.
Its goal is to develop common standards and basic concepts for
Ethernet for applications in process automation.
As a member of this group, Pepperl+Fuchs has presented its own
concept study, and developed a demonstrator based on this study.
Ethernet and process automation can be unified, and the technical
requirements of the plant operators can be fulfilled. The demonstrator can achieve a transfer rate of up to 10 Mbit/s, and the standard fieldbus two-wire cable that is used can cover a distance of up to
1,200 meters. The Ethernet connection for the field devices is intrinsically safe. The data transfer supports all IP protocols, regardless of
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Michael Kessler: For a number of reasons. Future system architectures, as they are being discussed in the context of Industry 4.0,
require seamless, direct communication through all levels of an
automation system. Ethernet is perfect for this. At the moment, if
this communication takes place at all, this is only via network
transitions, which always create a bottleneck that requires
laborious configuration. The requirements for the bandwidth for
the data transfer are also increasing. Processes are becoming
faster and the volumes of data transmitted during the configuration of the devices continue to increase.

Why has Ethernet not been expanded so far?
Lutz Liebers: The process industries have good reasons for working with two-wire cables. The power consumption of conventional
Ethernet is far too high for the requirements in the field, and
especially in hazardous areas. In addition, there are increased
demands on the robustness of the connectors to ensure signal
transfer over the entire lifecycle of a process plant – not to

 ention plants in the far North or on the Persian Gulf. And the
m
maximum length of a standard Ethernet cable of 100 meters is
much too short for a refinery or a large-scale chemical plant.
Can these physical barriers be overcome?
Lutz Liebers: Yes, that is perfectly possible if you work on the
physics of the signal transfer. Using our demonstrator, we can
show the potential practical implementation.

What are the special features of this demonstrator?
Michael Kessler: We have intensively studied different modulation methods, and have chosen one that is ideally suited to use in
process automation. It requires very low power, so it meets the
requirements for a simple implementation that is intrinsically
safe. The modulation method allows us to achieve a high data
rate over a long cable length, without having to compromise on
noise i mmunity. The implementation is so efficient and compact
that it can be economically integrated into a simple head mounted
temperature transmitter. A two-wire cable can supply up to 60
field devices and the corresponding switches with power, and
allow them to communicate. The entire architecture is based on
switches, which ensures compatibility with all commonly used
Ethernet protocols. One feature that stands out is the migration
from today’s digital fieldbus solutions. The switch installed in the
field automatically detects when a ProfiBus PA or FF device is
connected instead of an Ethernet field device. The switch then
adapts the bound rate and protocol at the corresponding port,
and converts the data to Ethernet.

“The demonstrator portrays in small scale
the typical communication architecture of a process
plant with Ethernet signal transfer and shows that
Ethernet can fulfill the requirements of the
processing industry in the field.”
Michael Kessler,
Executive Vice President Components & Technology

“Ethernet for process automation bridges the gap
to Sensorik 4.0 (sensor technology 4.0), which we
see as an essential foundation for Industry 4.0.”
Lutz Liebers, Head of the Division Process Automation

How did you develop the study and the demonstrator?
Michael Kessler: From the very beginning, it was clear to us that
the existing Ethernet technology is not suited to the special conditions in the process industry. That is why we carried out a detailed
study on this topic a few years ago. As a member of the APL consortium, we then took the initiative and translated the results of
this study into our demonstrator. On a small scale, it represents
the typical communication architecture of a processing plant with
Ethernet signal transfer, and shows that Ethernet can fulfill the
requirements of the process industry for use in the field.
We have exhibited our demonstrator at the ‘Hanover Fair’ and
‘Achema’. I have been to numerous trade fairs in the past 28 years,
and I have never experienced a level of interest like this exhibit
received. Many visitors came several times, with new questions
each time, and they usually brought colleagues with them.
What kind of bandwidth can be achieved?
Michael Kessler: We can reach up to 10 Mbit/s. This is more than
8,000 times greater than ‘Hart’ protocol, and still more than 
300 times the transfer rate of ProfiBus PA or ‘Foundation Fieldbus’.
It also means that we can manage the volumes of data that would
be generated in an Industry 4.0 environment.
And since we’re talking about Industry 4.0, how important is the
APL for this?
Lutz Liebers: We believe it is a crucial pre-requisite. In process
automation, Industry 4.0 works only if it can successfully transmit
large volumes of data from the field level of the process plants into
the Industry 4.0 architecture information level. The pre-requisite
for this is a uniform communications architecture across the plant
that does not require network transitions.

INDUSTRIAL COMMUNICATION

Are we therefore about to see a significant shift in process
automation?
Lutz Liebers: Plants in process industries are designed for
decades of operation. For this reason alone, there will be no rapid
conversion on a large scale. However, a gradual migration is part
of the concept—the cabling remains unchanged; and combining
Ethernet with conventional fieldbus devices is possible. I am sure
that traditional and IP-based technologies will exist alongside
each other for a long time.

What would functioning PA Ethernet mean to the users of field
devices and sensors?
Lutz Liebers: Users will be able to take full advantage of the wealth
of information provided by modern field devices. Ethernet bridges
the gap for process automation to Sensorik 4.0 (sensor tech
nology), which we see as an essential foundation for Industry 4.0.
The PA Ethernet Demonstrator from Pepperl+Fuchs represents
the typical communication architecture of a process plant. The
devices have their own web servers, and the entire wiring takes
the form of a two-wire fieldbus cable that transfers data and
energy. A field switch for hazardous areas provides intrinsically
safe ports for connecting the Ethernet-enabled field devices.
The signal transfer is compatible with all Ethernet protocols. The
cabling for ProfiBus PA and ‘Foundation Fieldbus’ can be used,
and conventional fieldbus devices can be connected to the field
switch directly.
Photographs: Fotolia background, Pepperl+Fuchs GmbH

www.pepperl-fuchs.com

About Pepperl + Fuchs
Pepperl+Fuchs is a worldwide company with its
headquarters in Mannheim, Germany. They manufacture
products for Factory and Process Automation and are
specialists in sensor manufacturing. With revenues more
than € 500 million and nearly 5,600 employees world
wide, the company has more than 40 foreign subsidiaries
on six continents, and manufacturing facilities in
Germany, USA, Singapore, Hungary, China, Indonesia
and Vietnam. The Factory Automation Division is a
manufacturer of industrial sensors designed to address
specific market needs. It makes a range of inductive,
capacitive, photoelectric, and ultrasonic sensors as well
as identification systems, barcode and camera systems,
rotary encoders, position measurement systems. The
Process Automation Division is a leading organization in
intrinsically safe explosion protection components and
protection of hazardous area applications.

Successful OPC UA Sercos model –
a commentary by Peter Lutz
Performance and real-time features are often
negatively impacted in classical, Ethernet-based
communication protocols. In contrast, a smooth
information exchange can be implemented with OPC
UA technology and multiprotocol characteristics of
Sercos transfer method.

The Sercos automation bus
The Serial Real-time Communication System, Sercos in short, is
one of the leading digital interfaces for communication
between controllers, drives and decentralised peripheral
devices. Sercos has been deployed in mechanical engineering
for approx. 25 years and is implemented in more than 5
million real-time nodes. With the open, manufacturer-
independent architecture based on Ethernet, Sercos III
provides a universal bus for automation solutions.

T

he user request for a cross-company networking and seamless
access to production-relevant data for devices at field level is
made difficult by the heterogeneous bus landscape in automation
and lack of cross-bus standards. In fact, many manufacturers are
implementing Industrial Ethernet solutions. However, even if the
technical advantages are evident, they do not make functioning
systems based on traditional field buses obsolete automatically. In
addition, there is a whole series of competing communication protocols, which are based on Ethernet, but are not compatible with
reference to the communication protocol and the device profiles
used. Furthermore, we also have to consider that most of the
communication protocols cannot coexist in a common network
infrastructure without being affected negatively from a performance and real-time characteristics perspective.

languages and even any complex system can be represented
completely with the help of the OPC UA Information Model.
Even though OPC UA is practically a communication standard,
which extends from the company level to the field level, there are
two significant limitations. On the one hand, OPC UA can replace
existing field bus and Industrial Ethernet systems only if there are
no time-bound and deterministic requirements for communication. On the other hand, OPC UA only defines how data is described
and exchanged. The actual meaning of data (semantics) is not
defined.

From company to field level

Communication between field devices in real-time

The OPC Unified Architecture (OPC UA) technology represents a
universal communication standard, which allows networking of the
systems from the company level to controller or field level. OPC UA
can be integrated on any platform with different programming

The above reasons provide a promising approach to implement
profiles and services defined by field buses and real-time Ethernet
systems on OPC UA. Thus, the process and device data will be uniform and they will not be available just locally via field bus systems,
but also through any other higher network infrastructure via OPC UA.
The fact that OPC UA can be used for information exchange with
individual field devices without having to forego real-time and
quick data transmission proves the multi-protocol characteristics of
the Sercos transfer method, because it is possible to transfer OPC
UA in parallel with Sercos real-time communication. An OPC server
can be directly integrated in a field device (drive, I/O station or
sensor). The OPC protocol is routed directly to the respective slave
device without impairing the real-time characteristics. The communication capability between an OPC client and an OPC UA server is
retained even for deactivated Sercos communication due to the
transfer method (co-existence, no tunnelling!).
www.sercos.org

About Sercos International e.V.

Author: Peter Lutz is CEO
of Sercos International e.V.,
Suessen, Germany

Sercos International is an association of users and
manufacturers, who are responsible for the technical
development, standardisation, certification and
marketing of the Sercos automation bus. The organisation is headquartered in Germany and has more than 90
companies as members and has regional representation
in North America and Asia.
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Opportunities for cable manufacturers
in the field of robotics
Today, the areas of application for industrial robots in
manufacturing are increasing continuously. But due to
the permanent multi-axis movements in the
automated factory, the cables that supply the robot
are subjected to extreme levels of stress. This is a
special challenge for manufacturers of cables and
connecting components.

A

ccording to industry predictions, the number of industrial
robots sold is expected to exceed the 250,000 mark this year.
This is a huge worldwide market for robot manufacturers. To ensure
that robots are supplied with data and energy without any interruption, it is worth looking carefully at the cables that have to survive
the 3D movement of robots, which are continuously on the move.
Robot cables for applications where the cables are subjected to
torsional stress have to be constructed and manufactured in a
completely different way to cables for linear motion. The latter must
be as compact and closely braided as possible and have an outer
jacket extruded at high pressure. The reason that this is important is
because this special “hardness” enables the cable to follow the
motion patterns of the energy chain.
Robot cables, in contrast, need force-compensating elements, loose
braiding elements, different slip planes and completely different
shield concepts in order to ensure they continue to function
correctly even after several million movements involving torsional

AUTOMATION TECHNOLOGIES 1/2016

stress. This is because the cables used in robot technology have to
completely and repeatedly change the directions in which they
move. For example, the diameter of the braid structure can actually
change in relation to the torsion angle. Cable specialist Igus
incorporates damping elements and torsional-force absorbing felt
into the core groups, which are specially designed for use in applications involving continuous changes in torsional stress, in order to
offset the forces acting on the cores. The requirements for the
shielded types of cable are especially high. In order to ensure that
the forces acting on the shield wires are not too large, the motion
plastics specialist places gliding elements under and above the
shields. These elements ensure that the shield can move freely in
relation to the overall braiding and to the cable jacket as well. The
shield structure is designed with force redistribution and, in
particular, has damping elements in the direction of redistribution.
This ‘soft’ nature of construction gives the entire cable the necessary
freedom of movement, reduces tensile and compressing forces, and
prevent shutdown of a machine due to a premature conductor
break. For the chainflex ‘cfrobot’ cables used in applications with
torsional stress and a torsion angle of up to +/- 180 °, igus guarantees a service life of at least five million cycles or 36 months,
depending on which occurs first.

Optimum protection for robot cables
with energy chains
On the basis of 50-years of experience in this area, the jacket materials have been optimally matched to the plastic of the ‘triflex R’ robot
energy chain, thus reducing abrasion and wear to a minimum. The
‘triflex R TRCF’ is a closed energy tube based on the three-chamber

principle: all three chambers of the TRCF can be opened and closed
independently of each other. The supply hose is placed in one of the
three chambers of the energy tube and is therefore optimally protected against damage. This makes the energy supply process reliable whatever the axial position of the robot is. The main feature that
ensures reliable and operationally safe guidance of robot cables and
hoses is compliance with the minimum bending radii. If the latter
are not adhered to, there is a risk of cost-intensive plant failures. The
technical design of the ‘igus triflex R’ ensures that the prescribed
minimum bending radius is adhered to whatever the working position of the robot - a surrounding outer stop prevents bending radii
that are smaller than the minimum. Moreover, the modular design
of the ‘igus triflex R’ ensures that a torsion angle of approx. +/-10 °
per chain link is not exceeded. This has the advantage that the
torsional stress on the cables is distributed along their whole length
and not only in the area of strain relief, which is the case with other
systems. The defined minimum bending radius of the triflex R r obot
energy supply system guarantees process reliability especially in
robot applications with supply hoses as well as in the case of flow
hole drilling. This is because a link in the supply tube interrupts the
power supplied to the screws on the tool and the process is disrupted.

Tests offer planned reliability and at the same time
reduce costs
With ‘chainflex’, Igus has been repeatedly setting new standards for
more than 25 years in the areas of automation and robot technology.
It is also regarded in the industry as a supplier of special cables for
continuous motion in applications involving energy chains and torsional stress. The company has a 2,750 m2 test laboratory, the
world’s largest lab for dynamic cables. Here, the chainflex ‘cfrobot’
cables are twisted millions of times while continuously measuring
core resistance in different test set-ups. The challenge here is that it
is difficult to reproduce every conceivable application that involves
torsion over the service life of the product. Whereas the service life
limits can be dependably predicted in the case of linear travel in
energy chains due to fixed parameters and known ambient influences, robot applications are usually much more complex. In
particular, the sequence of movements is often not completely clear
during the planning phase. For the cable supplier, it is therefore of
prime importance to test, test and test again. All the results of the
tests are recorded in a database at Igus.
This – together with it’s decades of experience in the area of
plastics technology – enables Igus to give a 36 month guarantee on
the mechanical specifications of the chainflex cables. As a result,
the processes in mechanical engineering can be planned precisely.
If a ‘cfrobot’ cable nevertheless fails when used for the purpose
described in the catalogue, the company supplies a new cable
immediately and free of charge. Users can order cables of one metre
or longer and the goods will then be delivered within 24 hours.
Another advantage of the ‘cfrobot’ series for robot manufacturers
and users is that they do not have to depend on expensive, special
cables with long delivery times but can simply select from a standard range of products which has been specially developed for
torsion applications and includes over 100 types of robot cables all
available from stock.
Photographs: igus GmbH

www.igus.com
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In the 1,750 square metre test laboratory, cables are tested
extensively with 2 billion test cycles per year. Due to the extensive
tests, igus is able to give a 36-month guarantee on all cables, thus
assuring the user of their high reliability
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On the basis of know-how
gained over more than 50-years
of experience in this area, the
jacket materials have been
optimally matched to the plastic
of the ‘triflex R’ robot energy
chain, thus reducing abrasion
and wear to a minimum

About Igus Gmbh
The company founded in 1964 by Günter Blase in a
garage located in Cologne, Germany now has a worldwide
reach with more than 2,700 employees, € 469 million
annual turnover and operations in more than 80 countries.
Igus specializes in Energy chain systems, plain polymer
bearings, linear bearings, piston rings and various low
cost automation systems.
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Reliably pluggable in the field
‘M12’ plug-in connectors are widely used for field
installation – and there is a reason why they are often
the first choice. Numerous variants of the design offer
the user a reliable and economical interface. A number
of things must be considered during component
selection – both for molded and for freely configurable
plug-in connectors

F

or sensor/actuator cabling, component selection begins with the
planning process: What requirements should be considered?
What are the characteristics of the installation location? What are
the significant mechanical and electrical considerations? And what
role will temperature, protection class, or vibration play? The market
has numerous solutions for field cabling, from the standard
program to the special program for unusual requirements. But the
M12 design interface dominates the market.

Help with selection
The standard program is not the same everywhere – the differences
in durability, for instance, are significant. One important component is the molded plug-in connector cable – where the electrical,
mechanical, and thermal characteristics vary widely. The user can

Author: Dipl.-Ing. Jörg Hohmeier,
Pluscon Field & Installation
Product Marketing,
Phoenix Contact GmbH & Co. KG,
Blomberg, Germany
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choose from among various cable qualities – including PVC cables,
oil-resistant, halogen-free PUR cables, and highly flexible cables
that perform well under torsion.
The growing number of sensors and actuators are accompanied
by a growing number of cables. There is often great savings potential
here. If only compressed-air valves are to be used, the cables do not
need to be oil-resistant. For use with milling machines or lathes, on
the other hand, constant contact with lubricating oils requires that
just these cables be used.
The quality of the cables plays an important role in durability.
How can the user determine the correct cable quality? Which cable
is the right one for the application? Market-leading cable manufacturers and providers of cables with molded plug connectors provide
detailed information about their components in their catalogs. This
information allows many variants to be ruled out and the selection
of possible correct cables to be narrowed down. Receiving this comprehensive information as early as the planning phase minimizes
the risk of installing a solution that is technically or economically
unsound.

Characteristics with molded plug connectors
Cables with molded plug connectors are offered both with plug-in
connectors on both sides and with one open cable end. For the
variant that has molded connectors on both sides, the cable length
must first be defined so as to avoid cable loops in the machine. This
design is especially advantageous because of ‘plug and play’– the
components have been electrically tested and only have to be

Configurable M12 plug-in connector – spring cage and insulation displacement connectors
allow reliable, quick installation in the field

plugged in. The coded connector profile allows cabling to be
performed by trained personnel. On-site assembly is unnecessary,
and the installation’s susceptibility to errors falls dramatically.
For the variant with a molded plug connector on one side only,
the cable length does not need to be precisely defined – the user can
shorten the cable as necessary. This design is also tested – but it
must be assembled. The application of a freely configurable plug-in
connector provides an interface that is pluggable on both sides.

Push-in technology offers even more convenience
The deciding factor for the selection of the correct plug-in connector is its specific function, with which the user should be familiar.
The spring cage and insulation displacement technologies, both of
which are considered quick-connection technologies, save the
installation technician a great deal of time.
Spring-force technology is the best known quick-connection
technology. All spring-force connectors allow a solid, maintenancefree cable connection – even when subjected to increased shock
and vibration. The spring cage connection provides simple installation of rigid or flexible cables. The clamping area is opened with a
screwdriver before the cable is inserted.
Push-in technology goes one step further: a leg spring allows
rigid or flexible cables to be pushed easily into the clamping area. It
requires neither a screwdriver nor a pusher. The pusher is used only
for the connection of flexible cables or for removal.
Insulation displacement technology is also known on the market
as IDC (Insulation Displacement Connection) connectors. Without
first stripping the insulation, the wire is fed between two blades
which are designed to cut through the insulation of the individual
cable and then create a gas-tight connection. Their special characteristics allow the blades to exert uniform contact force on the wire,
thus ensuring a reliable, defined contact.
This method requires that the insulation be approved for use with
insulation displacement technology and that the wire be symmetrical – requirements that standard cables in industrial environments
generally fulfill. If this product characteristic is not included in the
plug-in connector data sheet, it is necessary to ask about it.

No need to strip the insulation
The biggest advantage of IDC technology is its quickness and userfriendliness. For instance, a shielded four-core sensor/actuator cable
can be easily fitted with a plug-in connector in less than two minutes.
The shielded cable must only be positioned in two stages – the
M12-plug-in connector – it provides a reliable, economical
interface for field installation

insulation need not be stripped from the individual wires. O
 ther
advantages of freely configurable plug-in connectors are the individual cable lengths and the simplified storage that entails. The user
can shorten the cable to the desired length on-site and attach the
freely configurable plug-in connector.

Standard, economical cabling
The plug-and-play nature of installation on the basis of pre-assembled cables accelerates on-site commissioning. Whether plug-in
connectors are to be used for quick data transmission or for signal
transmission in the field, nobody needs to forgo the convenience of
a simple on-site assembly.
In many cases, the user has to perform individual wiring quickly.
Quick-connection technologies such as insulation displacement
and spring cage assembly provide a reliable, cost-effective solution.
The more that is known about the requirements of an application,
the more precisely the correct cables and plug-in connectors can be
defined. The providers of such systems are greatly helped in their
efforts to offer the right product by precise descriptions from
customers.
As a specialist for circular plug connectors, Phoenix Contact
offers a comprehensive range for industrial automation – from M5
through to M58. The available sizes include:
n M5, M8 and M12 plug connectors for field cabling
n M17 and M23 plug connectors, primarily for transmission of
analog and digital signals
n M40 and M58 plug connectors for drive technology
Photographs: Phoenix Contact GmbH & Co. KG

www.phoenixcontact.com

About Phoenix Contact
GmbH & Co. KG
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Pheonix Contact is a family owned company based in
Blomberg, Germany with a turnover of 1,917 billion euros in
2015. The company has its own production sites in 10
countries, a global network of 50 sales subsidiaries and 30
local agencies, employing more than 14,000 people worldwide. It is amongst the top global players and innovators in
the field of electrical engineering and automation.
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Thermal monitoring of
casting process

About Optris

Ever growing increases in production efficiency also
puts an additional strain on continuous casting
equipment and therefore call for comprehensive
process monitoring features. Especially in the field of
temperature sensing this phenomenon has driven
many developments: the technology has become less
expensive while offering greater accuracy, so that its
widespread use has become worthwhile and affordable. Specialist companies such as Optris have rolled
out many product innovations in recent years. For
plant operators this technology is worth the investment, as it allows them to prevent costly cast aborts
before they happen, while at the same time improving
the quality of their products.

For more than 10 years, Optris GmbH has been developing and manufacturing innovative infrared measurement
devices for non-contact temperature measurement,
including hand-held thermometers, stationary industrial
thermometers, and infrared cameras for point and area
measurement. The company has a comprehensive
product portfolio comprising of infrared measurement
devices for different industrial applications as well as
research & development. Along with the thermal analysis
software, its measurement devices enable constant
monitoring and control of various manufacturing process,
and offer a reduction in production costs through specific
process optimization.

Quality assurance through temperature
monitoring
In today’s world of industry, steel has become a high-tech material
that is being alloyed with many additional metals and non-metals,
beside iron and carbon. At identical quantity ratios, the resulting
compositions depend on the time-temperature profile. Due to this
fact, the need for temperature measurement is becoming ever more
critical in steel production in order to obtain and monitor the
desired quality. In terms of quality, the focus lies especially on
properties such as strength and corrosion resistance.

MACHINE VISION

The complexities of continuous casters

A

ccording to the German Ministry for Economic Affairs and
Energy ‘BMWi’, the German steel industry alone is currently
generating annual sales of about € 50 billion. Some 100,000 workers
produce over 100 million tonnes of crude steel, pig iron and hotrolled steel products. The industry is booming, not least because
steel producers have continuously been improving the efficiency of
their plants. The downside of all this is that it also takes its toll on all
equipment involved. There is a growing risk of strand defects, local
leaks or even run-outs of molten metal, resulting in extremely costly
cast aborts. This is why comprehensive process monitoring is
becoming more and more important. Also, customers do of course
expect to get high-quality steel. All this is reason enough to look at
some of the possibilities and product developments in the field of
contactless temperature measurement.
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Today, about 90 % of all steel is produced by continuous casting.
From the ladle placed in the ladle turret, molten metal flows
through a bottom slide gate into the tundish and from there to the
mould. To prevent oxidation and cooling, the liquid steel in the
ladle and tundish is covered with casting powder, which causes slag
formation on the surface. In the curved section underneath the
mould, the strand is cooled by air and water in the spray chamber.
As the strand leaves the mould it already has a solidified shell,
though its core is still liquid. Only when it exits the spray chamber
has the steel turned into a mostly solidified slab which will later
serve to produce things such as steel sheet material and automotive
body parts. So, a complete continuous caster is a very complex
structure whose individual processes interact very tightly. If a problem occurs at one point, it will likely affect the system as a whole.

Preventing cast aborts
One of the most important protective measures is thermal monitoring. This monitoring must be very precise if it is to provide early
warning of the hazards of a cast abort and allow operators to take
corrective action. The objective is to keep the casting speed as
constant as possible, because a reduction in casting speed will
already lead to production losses. The challenge is that the requirements to be met by the monitoring system are very different in the
various locations where problems may potentially occur. Thermal
imagers, for example, are highly suitable for measuring the amount
of slag or for hot-spot detection, but in the difficult climatic conditions prevailing in the curved section of the caster, stainless-steel
infrared thermometers offer many advantages.

Specialist provider of contactless temperature
sensing technology
At the Berlin based Optris GmbH, people are very familiar with the
various challenges involved in thermal monitoring of continuous
casters. Its engineers and experts for infrared temperature measurement applications can draw on an extensive product portfolio
ranging all the way from handheld pyrometers to fixed industrial
pyrometers and infrared cameras. In close cooperation with various
partners they have developed solutions for the various processes to
be monitored in continuous casting applications. This is illustrated
by two examples below.

Controlling the casting powder distribution
For good quality products, temperature uniformity of the molten
steel contained in the ladle is of the essence. This used to be
obtained by applying flux powder by hand over a large area. Today
this is done in an automated and efficient manner, where the metal
bath in the ladle and tundish is continuously monitored for hot
spots by infrared cameras, so that powder needs to be sprinkled on
the hot spots only. The granulated flux is taken to the required spots
by means of a compact mobile metering unit and evenly distributed
on the melt. In addition to improving the safety of steel workers, this
technique also contributes to a better strand quality. However, it
can work properly only if it is based on precise measuring data. The
S&B Industrial Minerals group, which offers its Flux Feeder both as
a stand-alone solution and as an electronically controlled unit,
relies on infrared cameras made by Optris.

Overcoming the adverse conditions
The ratio pyrometer ‘CTratio’ was developed specifically for the
challenging climatic conditions prevailing in the spray chamber.
The salient feature of this sensor is its sandwich-type detector that
measures radiation energy at two different wavelengths. This type of
pyrometer is also known as two-colour pyrometer. ‘CTratio’
calculates the temperature of the measured object from the ratio of
the two energy levels. This makes the high-performance infrared
thermometer largely insensitive to fumes, dust and soiled sight
glasses, making it a good choice for monitoring strand temperatures

Infrared camera
optris PI 450
IR thermometer
optris CTratio
Spray chamber
Liquid steel
Casting powder/
slag
Solidified steel
Fire resistant
material, rolls

01 Schematic illustration of continuous casting process
in the curved caster section. Even with sight glasses soiled to more
than 95 %, it will deliver accurate data in the temperature range
between 700 and 1 800 °C. What’s more, with its glass-fibre cable
and separate electronics box it can be deployed in areas with
temperatures going up to 250 °C without the need for extra cooling.
The infrared thermometers measure the temperature of the strand
at several locations in the spray chambers and after it leaves the
chamber. If the strand temperature is not optimal, this monitoring
allows the metal temperature in the ladle or the process speed to be
adjusted in real time.

Conclusion
The higher the production efficiency of continuous casters, the
more severe the strain put on their individual system components.
At the same time, production losses become ever more significant if
problems or even cast aborts occur. This makes it more and more
worthwhile for plant operators to invest in monitoring methods.
Especially in the field of thermal monitoring, which has driven the
specialist in this sector, to raise the quality of temperature measurements – all the way from the ladle turret to the slab – to a higher l evel
through a series of innovations and developments.
Photographs: Fotolia teaser, Optris GmbH

www.optris.com

02 New shortwave-

length infrared camera
for high temperature
applications
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The ratio pyrometer optris ‘CTratio’
1M for high-temperature measurements
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Improved track monitoring efficiency
for London Underground

Stemmer Imaging has worked closely with London
Underground to develop and deliver 104 industrial
camera assemblies that are mounted directly onto
passenger trains to provide image data on the
condition of the wheel/rail interface and the track
itself. By acquiring this data during normal timetable
periods, more time is available during the 4-hour night
closure period to maintain the network’s 1 000 km of
track, minimising any disruption to services and
helping to make the new weekend extended operating
times possible.
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T

he London underground network, the heart of London’s transport system, has implemented a new automated track
monitoring system which requires image data to be acquired from
passenger trains. Specialist camera enclosures capable of operating
in the harsh environmental conditions were developed with one
type mounted on the bogey to provide information on the wheelrail interface and the other mounted at the end of the carriage to
provide a 4’ view of the running rails and conductor rails. The
cameras are typically mounted on two trains operating on each line.
The enclosures supplied by Stemmer Imaging are electrically
isolated to protect from EMP spikes and certified to IP65.
n The sub-assemblies are shock rated to 5G for continuous load
(shaking) and 50G for drop.
n Each camera enclosure contains a high speed ‘Genie’ camera
from ‘Teledyne DALSA’ equipped with IR filter and capable of
operating at 120 fps,
n An LED IR illumination source operating at 840 nm with
integrated controller from ‘Gardasoft’, together with fibre optic
triggering, and a power management and conditioning system.
By using high speed (40 µs) pulsed illumination, the relative movement between the cameras on the train and the track is eliminated
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Specialist camera
enclosure mounted on
the bogey to provide
information on the
wheel-rail interface

About Stemmer Imaging
It is Europe’s one of the largest independent supplier of
vision technology and services to industrial and scientific
OEMs and system Integrators. The product line-up
encompasses all that is needed to design and build a
computer vision solution including optics, illumination,
cameras, interfaces and software. Stemmer Imaging can
supply several thousand different products many of
which can be delivered within 24-hours. A high percentage
of the company’s 250 staff are engineers enabling the
company to deliver true technological advantage.

ensuring high quality images are acquired. Triggering is controlled
spatially so images are acquired at set distances apart. IR illumination was chosen to avoid interference from ambient light, particularly as a significant part of the rail network is above ground. In addition, because the light is rapidly pulsed, the use of IR illumination
will not cause any problems for people nearby, especially those suffering from epilepsy or photosensitivity.
Image data is collected during the passenger train’s normal
working hours and uploaded by wi-fi for analysis at night using data
recording and image processing methods developed by ‘London
Underground’. Image data can also be linked to data acquired from
other sensors mounted on the train to show, for example, how
track wear relates to ride quality.
Mark Williamson, Director – Corporate Market Development at
Stemmer Imaging, said: “This was a challenging project where we

02 The other camera

enclosure type is
mounted at the end of
the carriage to provide a
4’ view of the running
rails and conductor rails

were able to utilise our considerable experience in industrial imaging to ensure that the many critical requirements were achieved at
the same time. The use of very short IR light pulses with sufficient
intensity to produce good images required extremely accurate lighting control. Naturally the camera enclosures underwent rigorous
testing to ensure that they met all of the LUL safety certifications.”
Photographs: Stemmer Imaging GmbH

www.stemmer-imaging.com
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Industrial cameras on
passenger trains helps London
Underground to maintain 1 000 kms
of track network
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Revealing the thermal charecteristics
of microelectronic devices
In the development of electronic and microelectronic
devices, transient thermal information is critical to
validate whether a device or a specific part of the
device is operating properly. What’s more, the performance of next generation of microelectronic devices
will depend on a better understanding of the thermophysical properties of the various materials used in the
microelectronics. At the University of Texas at
Arlington, the team of Dr. Ankur Jain, who heads the
Microscale Thermophysics Laboratory, studies a wide
range of topics related to microscale thermal
transport. The laboratory makes use of diverse modern
equipment and instruments, including thermal
imaging cameras from FLIR Systems.

of critical importance for their continued development. However, a
number of concerns related to thermal transport exist in these
systems. In order to efficiently address these concerns, it is critical to
fully understand the nature of thermal transport in materials at the
microscale.

Heat dissipation in 3D ICs
Dr. Ankur Jain directs the Microscale Thermophysics Laboratory,
where he and his researchers study the microscale thermal transport, energy conversion systems, semiconductor thermal management, bio-heat transfer and related topics. Heat dissipation in 3D
integrated circuits (ICs) is a significant technological challenge, and
has impeded the wide adoption of this technology despite a
tremendous amount of research in past decade.
Researchers at the Microscale Thermophysics Laboratory are
therefore carrying out experiments to measure key thermal
characteristics of 3D ICs and are developing analytical models to
understand thermal transport in a 3D IC.

Measuring temperature fields

M

iniaturization has been a key development in the microelectronics industry for the past several decades. Smaller devices
can offer faster operational speeds and more compact systems.
Advances in nano-technology and thin-film processing have spread
to a wide range of technological areas, including photovoltaic cells,
thermoelectric materials, and micro-electromechanical systems
(MEMS). The thermal properties of these materials and devices are
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Thin film materials have been an essential feature of microelectronics ever since its inception, serving a variety of functions on
the chip. In order to precisely understand the thermal behavior of
thin films, we need to be able to correlate thermal properties
with the evolving microstructure related to the deposition process.
This way, it should be possible to investigate properties such as
conductivity, bulk modulus, thickness, and thermal boundary
resistances.

“We are especially interested in the evolution in time of a temperature field on a micro-device,” says Dr. Ankur Jain. “By measuring the
thermal properties of the substrate, we try to understand the fundamental nature of microscale heat transfer.”
In electronics, heat is often an undesirable side effect of the
primary device function. Thus, it is important to fully understand
transient thermal phenomena in thin films. “By learning how the
heat flows in a microsystem, we can efficiently minimize overheating issues. This helps us to design better microsystems and to make
more intelligent choices in terms of materials. For example, we have
carried out a study to compare the thermal transport properties of
various types of thin films. In a typical test experiment, we connect
microheater lines on a substrate to a power source. By supplying a
very small amount of current, we heat up the device through Joule
heating. Thus, the temperature field of the substrate evolves as a
function of time.”

“Thermal phenomena in devices of interest to us occur very r apidly,
and we need full field information as opposed to single point measurements,” says Dr. Ankur Jain. “The Flir A6703sc has helped us
during our experiments, because the camera presents us with very
fine details of the device being measured.”

Thermal analysis software for R & D
The team of Dr. Ankur Jain has also been using Flir’s ResearchIR
analysis software for research and science applications. ResearchIR
is a powerful and easy-to-use thermal analysis software package for
camera system command and control, high speed data recording,
real-time or playback analysis, and reporting.
“The ResearchIR software from Flir has proven to be very useful in
our team,” says Dr. Ankur Jain. “Especially the ability to save our
thermal recordings and then share them across several PCs for
further analysis has been very useful. ResearchIR has greatly
improved collaboration inside our team as well as between our and
other teams.”

Thermal imaging cameras
To measure the temperature on micro- electronic devices, the team
of Dr. Ankur Jain has used a wide variety of techniques, including
thermocouples. A main challenge with this technique is that
thermocouples only measure temperature values at a single point.
For a more complete and visual picture of the temperature field,
Dr. Jain decided to use thermal imaging cameras from Flir.
The Flir A6703sc thermal imaging camera has been designed for
electronic inspections, medical thermography, manufacturing
monitoring, and non-destructive testing. The camera is ideal for
capturing high-speed thermal events and fast-moving targets. Short
exposure times allow users to freeze motion and achieve accurate
temperature measurements. The camera’s image output can be
windowed to increase frame rates to 480 frames per second to accurately characterize even higher speed thermal events, helping to
ensure critical data doesn’t get missed during testing.

Photographs: Fotolia teaser, Flir Systems Inc.

www.flir.com
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The Flir
‘A6703sc’ is ideal for
capturing high speed thermal events
and fast moving targets

In a typical test experiment, microheater lines on a substrate are
connected to a power source. The device is heated up through Joule
heating. Thus, the temperature field of the substrate evolves as a
function of time

About Flir Systems
Flir Systems, based in Oregon,
United States of America, is one
of the largest companies in the
world specializing in the design
and manufacturing of thermal
imaging cameras, components
and imaging sensors. The
company has more than 2,700
employs worldwide and an
annual revenue of $ 1.5 billion.

03 Ankur Jain: “The ResearchIR software from Flir has greatly improved
collaboration inside our team as well as between our and other teams.”
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Jumo expands its power
controller series
The new power controller from ‘Jumo’ enables the
actuation of three-phase loads with all operating
modes and simultaneous detection of partial load
failures. This new power controller is typically used
where temperatures of 1400 °C and higher are needed.
Silicon carbide and molybdenum disilicide are used
as the heating elements. A further advantage is the
“Teach-in” function, which allows the alarm limit
values for the detection of partial load failures to be
set automatically. The cyclical calibration ensures
permanent and precise detection of partial load
failure, even if the
specifications of the
heating element are
changed.
In future all the Jumo
power controllers will be
equipped with Ethernetbased communication
protocol. This enables
the constant transfer of
process data such as load
current, load voltage, and
impedance. The real-time
capability of the interface
enables several power controllers to be synchronized
in combination with the Jumo mTRON T automation
system. The system is also capable of determining the
overall output of the process and regulating the
individual output of the power controllers to prevent
it from exceeding the predefined current limits. This
avoids energy peaks and reduces power costs.

Compact, rugged, three-phase power
supplies from Siemens
Siemens has added two extremely compact, versatile devices
to its range of power supplies. The new Sitop PSU300S with a
5 Amp rated output current and a width of just 50 mm, saves
space on the standard mounting rail. It has also reduced the
width of the 10 Amp version by 20 mm to just 70 mm. These
devices need no lateral installation clearances from other
devices. The high-performance power supplies can deliver
1.5 times the rated current for up to five seconds at starting
loads. With their high
efficiency of up to
91 %, both power
supplies have low
thermal losses in the
control cabinet. The
devices have a
3-phase AC input
with a wide-range
from 340 to 550V and
supply a reliable 24 V
even in the event of
major line voltage
deviations. With international certifications, such as ATEX,
IECEx and GL, and an ambient temperature range from
-25 to 70 °C these power supplies can be used worldwide
in a wide range of industries.
www.siemens.com

www.jumo.net

PRODUCT NEWS

The Sensor design fit for almost every cylinder profile
The MZT7 magnetic cylinder sensor from Sick, one of the world’s leading producer of sensors
and sensor solutions for industrial applications. With its GMR technology, the MZT7 reliably
detects the piston position in pneumatic drives. It can be mounted directly into all cylinders
with standard T-slots. It is characterized by its simple mounting principle: Insert the sensor into
the slot and rotate the locking screw a quarter turn to fix it securely to the cylinder. The company also offers an extensive range of adapters which
enable the MZT7 to be used with other cylinder
types. Its universal housing design compensates for
the various slot dimensions from the widest range of
cylinder manufacturers. And for cylinders without a
T-slot, such as round, tie-rod and profile cylinders,
an extensive range of mounting adapter accessories
are available.
www.sick.com
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Exergen’s ‘Extreme’ sensor delivers accuracy even in severe conditions
Exergen Global, an expert thermal solutions provider, announced the availability of its Extreme IRt/c, a non-contact
temperature sensor. The Extreme IRt/c features a custom designed robust housing that protects the sensor from
extreme vibrations, shift in pressure and other acute ambient changes.
The sensor was originally developed for a defense contractor whose client needed to measure the temperature of
equipment mounted on the exterior of the military aircraft. During the tests, Exergen found that its standard IRt/c
sensors were drifting due to the extreme vibrations that occurs during flight. Exergen then came up with a customized
mechanical design that heatsinked the body of the sensor, protecting it from vibrations and extreme temperature
changes. “The Extreme IRt/c is an outstanding example of the way
in which Exergen employs its ‘Senoranics’ methodology to develop
unique temperature sensor solutions”, Said Bart van Liempd, CEO of
Exergen Global. In addition to defense applications, the Extreme IRt/c
is also well suited for semi-conductor manufacturing, in which air
pressure, temperature and other ambient conditions undergo
dramatic shifts.
www.exergenglobal.com

New vision sensor powered by in-sight
Cognex Corporation announced the introduction of the
In-Sight 2000 series, a product line that combines the power of
its industry-leading In-Sight vision systems with the simplicity
and affordability of a vision sensor. Ideal for solving simple
error-proofing applications, these vision sensors set new
standards for value, ease of use and flexibility thanks to the
powerful combination of proven In-Sight vision tools, a simple
setup, and a modular design with interchangeable lighting

and optics. The In-Sight 2000 series includes an integrated,
high-performance image formation system consisting of field
interchangeable lenses and a patent-pending LED ring light
that produces even, diffuse illumination across the entire
image, eliminating the need for costly external lighting.
Customers can easily swap out the lens and change the color
of the integrated ring light as needed for their application.
Together with the In-Sight Explorer EasyBuilder interface,
the series allows even novice users to achieve extremely
reliable inspection performance in nearly any production
environment.

Euchner’s transponder-coded safety
switch
Euchner is expanding its range of transponder-coded safety
switches with solenoid and integrated evaluation electronics.
The new CEM-C40 is used in applications requiring guard
locking for process protection. The solenoid achieves a locking
force of 600 N and effectively prevents safety devices from
being opened unintentionally.
When the safety guard is
closed, the transponder signals
are evaluated in the safety
switch. If the signals match,
the two safe semiconductor
outputs are switched. When
controlling the solenoid, the
guard locking is activated and
the locking force is tested. If
the force is greater than 400 N,
a status signal is transmitted
to the control system.
The CEM-C40 features
adhesive-force adjustment. It can be adjusted in 3 levels from
0 to 50 N. It also features 2 x 4 LEDs in the housing. These LEDs
are easily visible from all directions and display all important
information about the device’s status. Electrical connection
is realized simply via plug connectors. For larger installations
with several safety doors to be monitored, up to 20 CEM-ARC40 devices or other Euchner AR products can be connected
in series.
www.euchner.de

www.cognex.com
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