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Digitization for
global growth
Dear readers,
In March of this year the German Federal Ministry of Economics held
a conference called “Digitizing Manufacturing in the G20 – Initiatives,
Best Practices and Policy Approaches” in Berlin, Germany. About 500
representatives of G20 countries specializing in politics, the economy
and civil society exchanged concepts and examples of digitizing
industry as well as various initiatives related to Industry 4.0. Industry
has already produced numerous developments on the technical
level, but there are still just as many open questions, such as standardization, regulations and cyber security. Taking advantage of
these opportunities across national boundaries accordingly means
also mastering the challenges of digitization together. Current
cooperative ventures are setting a good example, such as the one
between the Industry 4.0 platform and the Industrial Internet
Consortium or the Japanese Robot Revolution Initiative. For some
interesting information about this go to www.plattform-i40.de.
Briefly stated, networking that transcends boundaries, joint initiatives,
and efforts to develop solutions and concepts fit for the future yield
benefits for everyone.
With our current edition of the World of Industries we already show
you a few network-compatible solutions that will turn visions of the
future into reality. We report on new wireless technologies, an
automation system as an all-in-one solution and a measurement
technology that has become established worldwide, and we show
you how system operators make their existing systems fit for the
Smart Factory.
Nicole Steinicke
Editor
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Worldwide News
Fraba Group posts strong annual result
The international Fraba Group remains on a path of steady growth. In fiscal 2016,
the company achieved a turnover of 26 million Euros. This represents an increase of
around 6 % over the previous year. This turnover was achieved through the efforts of
190 employees located at offices in Europe, Asia and the USA. Two important factors
in the success were the introduction of the high-resolution magnetic 16-bit Ixarc
self-contained encoders and the rollout of an innovative new family of magnetic kit
encoders, an important innovation in the field of
motor feedback. The new kit encoders are notably
easy to install and give manufacturers of servomotors a completely new alternative to established
feedback devices such as resolvers and more
expensive optical feedback systems. “With these
innovative products and exciting new developments in the pipeline, we expect significantly
higher growth for 2017, which we have already
seen in our results for the fourth quarter of 2016,”
said Christian Leeser, Fraba Group’s majority
shareholder and CEO.
www.fraba.com

A CLASS OF
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NEW

optoNCDT 1420
Laser triangulation sensors for
fast and precise measurements

Embedded Vision Europe Conference

 Compact and user-friendly:
easy integration into confined spaces
 Robust and long-life design
 Repeatability from 0.5µm
 Small light spot
 Analog and digital outputs
 Unique ease of use via web browser
Fotolia

 Presets for various surfaces

Embedded vision has evolved from a buzzword to a lasting trend that bears an
enormous potential both for European suppliers of vision technology as well as for
product developers in customer industries. In order to show the capability of
hardware and software platforms; to present applications and markets for embedded vision and to create a platform for the exchange of information the EMVA and
the trade show Vision host the first European conference on Embedded Vision, the
Embedded VisionN Europe, from 12-13 October 2017 at the ICS International
Congress Center Stuttgart right next to Stuttgart Airport. Since embedded vision is a
key technology for a whole generation of new products from all areas conference
participants are expected to come from a whole variety of industries, including
robotics, agriculture, automotive, factory automation, security/surveillance, logistics
and retail, medical and healthcare, and many more. More information can be found
at www.embedded-vision-emva.org.
www.emva.org

Tel. +49 8542 1680
www.micro-epsilon.com/opto

Worldwide News
Siemens and AES join forces to create Fluence

IAS – one of the most influential
Automation Shows
Since its establishment,
covering topics of
industrial automation,
electrical systems,
robotics and IT solutions,
IAS (Industrial Automation
Shanghai) has become the
hotspot in Asia where
automation industry
leaders present and
explore technology
application with users, a
platform to publish latest
technologies and market
ready solutions. After
years of market success, it
has become a must-attend
automation event for both
automation technology
suppliers and industry
users. The fair focuses on comprehensive solutions for
industrial automation, production and process automation.
In 2017, IAS will delve into the theme of “innovation,
intelligence and green”, and provide exhibitors and professional
attendance with an ideal platform for technical communication
and business negotiation. In 2016 more than 600 exhibitors
presented their innovations to more than 160 000 visitors.
Taking place from 7 th to 11 th November at the National
Exhibition and Convention Center in Shanghai, IAS is the
hotspot for the industry of the future.

Siemens AG and The AES Corporation announced their
agreement to form a new global energy storage technology
and services company under the name Fluence. The joint
venture will bring together AES’ ten years of industrydefining
experience deploying energy storage in seven countries with
over a century of Siemens’ energy technology leadership and
its global sales presence in more than 160 countries. Combining the proven AES Advancion and Siemens Siestorage energy
storage platforms with expanded services, Fluence will offer
customers a wider variety of options to meet the challenges
of a rapidly transforming energy landscape. Siemens and
AES will have joint control of the company with each holding
a 50 % stake. Fluence’s global headquarters will be located
in the Washington, DC area with additional offices located
in Erlangen, Germany and select cities worldwide. The
transaction is expected to close in the fourth quarter of
calendar year 2017, subject to regulatory and other approvals.
www.siemens.com
www.fluenceenergy.com

www.industrial-automation-show.com/EN

Basler continues its road of success
NEWS AND MARKETS

Basler, the leading global manufacturer of industrial cameras, presented final
figures for the first six months of 2017. In the first six months of the fiscal year
2017, the group’s incoming orders amounted to Euro 100.4 million (previous
year: Euro 50.2 million, +100 %) and were thus just below total incoming orders
of the previous year. The group’s sales of Euro 78.5 million were 62 % above the
previous year’s level (Euro 48.5 million). The earnings before taxes (EBT) for the
group were positively impacted by economies of scale and amounted to Euro
18.2 million (previous year: Euro 5.3 million). “In a very dynamic market
environment, Basler AG closed the first half-year of 2017 with new record values
in incoming orders and sales. With these tailwinds we are very well prepared for
the second half-year of 2017 and will continue to forge ahead with our growth
strategy”, says Hardy Mehl, CFO. The company’s product portfolio encompasses
area scan and line scan cameras in compact housing dimensions, camera
modules in board level variants for embedded solutions, and 3D cameras.
www.basler.com
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Beckhoff Automation continues to be successful
Beckhoff Automation generated global sales of 679 million Euros in 2016, an increase of 9.5 %
over the previous year. This success can be credited to the company’s development of new
products, broad market penetration and improved distribution network coverage. “We are very
pleased with these business results. Although the growth rate was moderate compared with last
year’s 22 % increase, it is very respectable relative to the much slower growth of the automation
industry as a whole,” says Managing Director Hans Beckhoff. “If you combine the last two
years, we averaged an outstanding 15 %.” All in all a continuation of the very positive
development in Europe can be expected for 2017. Most of this growth centres on the
PC-based automation technology developed by Beckhoff, which is employed in a
wide range of industries and applications.
www.beckhoff.com

Robot application receives Cannes Lion
Mitsubishi Electric’s interactive robotic installation known as “Threebots” has been awarded
with the coveted Silver Lion in Cannes. “Threebots” has already received several awards since
its installation at the German branch in Ratingen. At the 64th Cannes Lions International
Festival of Creativity in June 2017 the creative communications industry celebrated the best
creative work in the world. “Threebots” won over the international jury with its interactive
concept. The continuous, perfectly coordinated routine featured simultaneous animations on
the monitors, technically challenging choreography and effortless motion. Not only the robots
but also 90 % of the components used in the robot application are Mitsubishi Electric’s own
products and solutions, e.g. the displays, servo-motors, controllers and the control technology
which drives “Threebots”.
www.eu3a.mitsubishielectric.com

Your Global Automation Partner
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TX500: Modern HMI/PLC compact devices for easy programming of control and visualization functions with CODESYS 3
TBEN-L-PLC: Rugged IP67 block I/Os with CODESYS 3 PLC for intelligent control concepts without cabinet
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America’s economy and manufacturing
sector signaling solid growth
The United States contributes a lion’s share in the
global economy. To understand the direction of where
global economy is headed, it is important to know
where the US is going.

R

egardless of the challenges at the domestic front along with a
rapidly transforming global landscape, the United States economy is still the largest in the world. The U.S. economy represents
about 20 % of total global output, and is still much larger than that of
China. Moreover, according to the IMF, the U.S. has the sixth highest per capita GDP. The U.S. economy features a highly-developed
and technologically-advanced manufacturing and services sector.
Large U.S. corporations also play a major role on the global stage,
with more than a fifth of companies on the ‘Fortune Global 500’
coming from the United States. Even though the services sector is
the main engine of the economy, the U.S. also has an important
manufacturing base. It is one of the largest manufacturer in the
world and a leader in higher-value industries such as automobiles,
aerospace, machinery, telecommunications and chemicals. Meanwhile, agriculture represents less than 2 % of output. However, large
amounts of arable land, advanced farming technology and generous government subsidies make the U.S. a exporter of food and the
largest agricultural exporting country in the world.
The U.S. economy maintains its powerhouse status through a
combination of characteristics. The country has access to abundant
natural resources and a relatively sophisticated infrastructure. It
also has a large, well-educated and productive workforce, which is
fully involved in a free-market and business-oriented environment.
The country’s economic growth is constantly being driven forward
by ongoing innovation, R&D as well as capital investment.

US economic outlook for 2017 and beyond

NEWS AND MARKETS

According to key economic indicators America’s economy looks
healthy. GDP, which measures the nation’s production output, is
expected to grow by 2.2 % in 2017, slightly better than the 2.1 % in

Author: Sushen Doshi,
International correspondent
for World of Industries

2016. It is projected to drop to 2.1 % in 2018 and 1.9 % in 2019. These
numbers are according to the most recent economic forecasts released at the Federal Open Market Committee meeting on 14th June,
2017. This forecasts have factored in the impact of Trump’s policies.
Another important economic indicator is the unemployment rate.
In 2016, the U.S. had an unemployment rate of 4.7 %, in 2017 this
rate has dropped to 4.3 % and is set to remain around 4.2 % by the
end of 2018. That’s better than the Federal Reserve’s target of 6.7 %.
Inflation is one of those factors, which can make or break a country’s economy. In 2017, U.S. inflation will be 1.6 % and is expected to
increase slightly to 2.0 % in 2018. Subdued oil prices since 2014, is
one of the reasons for low inflation numbers.
Let’s take a look at the 4 major components that contribute largely to America’s GDP: domestic consumption, investments in businesses, government spending and foreign trade. In 2016, America’s
household consumption was responsible for nearly 70 % of its GDP,
investments in businesses represent 15 %, government spending
at 20 % and foreign trade (exports minus imports) represent somewhere around a negative 3 to 5 % of America’s GDP.

America’s domestic consumption
Almost 70 % of what the U.S. produces is for its domestic consumer
spending. America is fortunate to have a large domestic population with an accessible geographic location. Domestic consumption consists of both, goods and services. Goods are sub-divided
into 2 components, i.e consumer durable and non-durable goods.
Durable goods includes items such as automobiles, furniture etc.,
items that have a useful life of 3 years or more. The non-durable
goods segment includes fuel, food and apparel etc. The retailing
industry is a critical component of the economy since it delivers all
these goods to the consumer.

Investments in businesses
Business investments includes purchases that companies make to
produce consumer goods. These investments were roughly around
15 % of the U.S. GDP in 2016. Business investment is divided into
2 sub-components: Fixed investment and Change in private

inventory. Most of fixed investment is non-residential investment,
it consists of equipment, such as software, capital goods, machinery
and manufacturing equipment. Change in private inventory is how
much the companies add to their inventories of the goods that they
plan to sell. When orders for inventories increase, it means companies receive orders for goods they don’t have in stock. They order
more to have enough on hand. It’s important for companies to have
enough inventory so they don’t disappoint and turn away potential
customers. Therefore, an increase in private inventories contributes
to GDP. A decrease in inventory orders usually means that businesses are seeing a slack in demand. As inventories build up, companies will cut back production. If it continues long enough, then
employee layoffs begin. Therefore, the change in private inventories
is an important component, even though it contributed less than
1 % of GDP in 2016.

Imports and exports
Imports and exports have opposite effects on GDP. Exports add to
GDP and imports subtract. America imports more than it e xports,
creating a trade deficit. In 2016, America’s total trade with other
countries was $ 4.9 trillion, with $ 2.2 trillion in exports and $ 2.7 trillion in imports, including both, goods and services. United States
was the world’s third-largest exporter, after China and the European
Union. The U.S. exports consists of goods worth $ 1.4 trillion, with
the capital goods sector responsible for more than $ 500 billion.
The capital goods sector consists of commercial aircrafts, industrial
machines, semiconductors, telecommunication equipment, electrical and medical equipment. Apart from capital goods, U.S also
exports industrial supplies, which includes chemicals, pharmaceuticals, petroleum products and plastics. Automobiles and autocomponents make up almost 10 % of all exported goods. In terms of
imports, in 2016, U.S. was the world’s second-largest importer after
the European Union. More than 80 % of U.S. imports are mainly
capital goods, rounding off to $ 600 billion, industrial machinery
and equipment worth more than $ 400 billion. Another important
category for U.S imports is automotive vehicles, parts and engines,
roughly around $ 350 billion.

America’s manufacturing sector
America’s manufacturing industry is one of the largest in the world.
It produces more than 18 % of the world’s goods. That’s more than
the entire economic output of Canada, Korea, or Mexico. Forecasts
from leading economists suggests that America’s manufacturing
sector is set increase at a faster rate than the general economy.
Growth in production is expected to be around 3 % in 2017 and 2.8 %
in 2018, gradually slowing down to 2.6 % in 2019 and 2 % in 2020.
Manufacturing is an essential component of the GDP. It represents
about 8 % of U.S. economic output in 2016, producing goods worth

$ 1.4 trillion. The manufacturing industry adds a lot of value to the
power of U.S. economy. Every dollar that is spent in manufacturing,
in return adds around $ 1.45 in business growth in other sectors like
retailing, logistics, and other business services. In terms of employment, America has more than 12 million manufacturing jobs, that’s
almost 9 % of the workforce.
Over the last two decades, due to high operating costs, America’s
leadership position has been threatened by China. China’s low-cost
factories manufacture almost 17.5 % of the world’s products. Other reasons why America’s manufacturing sector has been in relative decline is due to high labor costs, government policies which
include complying with regulation costs and the high tax rates,
that decrease America’s cost competitiveness. Another important
reason is that other countries do better at closing bilateral free trade
agreements, with lower tariffs and export duties, they manage to
lower their cost of manufacturing.

Drivers of growth
In order to regain its position as a naturally preferred location for
industrial production, America needs to focus on a few factors that
can be its drivers of growth. First, increasing the labor/employee
productivity, which can be done by deploying new technologies
like robotics, Industry 4.0 and 3D printing. Second, by increasing
production of domestic natural gas and shale oil, which will reduce
the gas and oil prices, which in-turn will attract many industries as
it reduces the overall cost of production. The third reason is rising
wages in emerging markets. As standards of living improve throughout the world, local workers demand higher incomes, hence making some emerging markets less cost competitive as compared to
America. Fourth, companies realize the need to protect homegrown intellectual property. Some countries, such as China, allow
their factories to copy U.S. manufacturing processes and designs.
They use this knowledge to make “knock-offs” that they can sell
for less. That’s one reason some manufacturers prefer to remain in
America, despite high costs.
Based on surveys done by the Institute of Supply management,
the ISM manufacturing index monitors employment, production,
inventories, new orders and deliveries. It showcases the condition
of national manufacturing sector. Driven by faster expansions in
new orders, output and employment. The manufacturing index
rose from 54.9 in May 2017 to 57.8 in June 2017, showcasing the best
results since August 2014. As a result, the index is now way above
the threshold that separates industrial expansion from contraction.
The prospects for the U.S. manufacturing economy signal a solid
pace of growth. The upward momentum in the manufacturing sector and strong pace of job creation point to a rebound in business
activity in second half of the year.
Photographs: Deutsche Messe AG z
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Author: Danica Schwarzkopf, Product
Manager Calibration Technology, Wika
Alexander Wiegand SE & Co. KG,
Klingenberg, Germany

Calibrations up to double precision
No two calibrations are absolutely identical. Take
temperature measuring instruments, for example:
the test method chosen for thermometers and sensors
is influenced by process conditions, quality standards
and safety requirements. The device to be calibrated
may be attested up to double precision depending on
the method. This can be a crucial factor when
endeavouring to maximise process efficiency.

SENSORS AND MEASUREMENT

T

emperature is measured more often than any other parameter
in industrial processes. Unsurprisingly, therefore, a large number of thermometers and sensors are installed in each system. The
type and the power range vary according to the control task. The
respective requirements and the ambient conditions simultaneously determine which inspections are necessary to check the
measuring instruments. Regular calibration is essential to maintain confidence in the measured value or detect any changes in
good time. In the latter case the instrument can be readjusted or
exchanged before any harm is caused to the process.

Calibrating of measuring instruments
The effort for calibrating measuring instruments is considerable,
and many companies are unable – or unwilling – to shoulder it
alone. This particularly applies if the process is certified to ISO 9001
or a similar quality assurance system. Quality systems stipulate
regular – and traceable – inspections of all measuring instruments.
These check measurements are undertaken by calibration laboratories
which are certified by the German accreditation body (DAkkS). Many
instrument manufacturers, including Wika, have their own facilities
for this purpose which are independent of specific products. A wide
variety of services may be provided, from verifications of working
standards to calibrations of customer-specific designs such as complete multi-point thermometers. The customer’s quality management experts can develop differentiated calibration processes for
each individual system in cooperation with the laboratory. The following calibration methods are available and they are depending
on the requirements.
WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 4/2017

Comparative calibration
This is the method most commonly employed in calibration laboratories: the device to be calibrated is compared with a higher-quality
reference thermometer. The stable test temperature which is necessary for this purpose is usually achieved in immersion baths filled
with liquids, salts or powders. Special calibration furnaces are used
at higher temperatures. A homogeneous temperature distribution
is ensured by interior heating pipes or by solid and highly conductive compensation blocks.
The device to be calibrated is exposed to a constant temperature
together with a calibrated instrument as a working reference. As soon
as thermal equilibrium has been reached, the values can be read and
the measuring characteristics, such as any deviations, determined.
This method does not simply enable rapid calibration sequences. It
also has economic benefits in that several thermometers can be calibrated at once in the baths or furnaces. Unfortunately, multi-piece
test equipment goes hand in hand with a larger measurement uncertainty. Ideally, this will be 10 mK in the Wika laboratory.

Fixed-point calibration
A much smaller measurement uncertainty – as little as ± 2 mK – and
hence up to double the instrument precision can be realised using
fixed-point calibration. Cells in which fixed points of high-purity
substances such as gallium or zinc can be set as the “reference”. As a
function of temperature and pressure, these substances exist in the
three classical physical states. Phase transitions, for example from
solid to liquid, can be used for calibration since at constant pressure, the temperature of a substance also remains constant until
the phase transition is complete. Apart from the phase transitions,
triple points are also employed for some substances. At the

About Wika
The worldwide manufacturer and supplier of pressure,
temperature, level, flow and calibration measurement
technology has app. 9,000 employees worldwide incl. in
the subsidiaries in over 40 countries. Wika Group has an
annual sales revenue of 845 million Euros.

Customer-specific calibrations and conclusion
In some cases, calibration laboratories have to design an inspection
procedure on the basis of directives which are explicitly adapted to
the device to be calibrated. Temperature sensors with a connected
transmitter, which are approved under 2014/32/EU (MID = Measuring Instruments Directive), are a good example here. Their quality
must be demonstrated by means of a traceable DAkkS calibration
as soon as they have been manufactured. This entails performing
a so-called system calibration at three points in the transmitter’s
measuring range: 0 %, 50 % and 100 %.
A complete multi-point thermometer which is calibrated in a
tube furnace with an integrated reference is another example of a
customer-specific inspection method. The installed thermocouples
are measured along the length of the thermometer lance. A tube
furnace containing a block with bores, into which the lance is inserted, is required here. Each of its measuring points is checked at
three temperature points (e.g. 200 °C, 400 °C, 600 °C). The length
and mass of the tube furnace ensure that the temperature in all
bores is identical and remains stable over time.
When it comes to temperature measuring instruments, calibration often involves more than “simply” checking whether the measured value is indicated correctly within the permissible tolerances.
It also has a strategic significance in that different methods can be
chosen in cooperation with a qualified laboratory. The inspection
intervals can be optimised in this way – and the efficiency of the
processes improved because higher precision is achievable.

Comparative calibration in the Wika calibration laboratory

triple point, the three phases of a substance are present in a thermal
equilibrium. They can be set very accurately and reproduced at any
time. Moreover, they can be maintained over long periods.
The International Temperature Scale defines 16 fixed points, from
the triple point of hydrogen (-259.3467 °C) to the freezing point of
copper (1084.62 °C). The Wika laboratory, for instance, calibrates at
the triple points of mercury and water, at the melting point of gallium
and at the freezing points of tin, zinc and aluminium. A temperature
range from -33.8344 to 660.323 °C is covered in this way. The sensor
platinum of a resistance thermometer, for instance, must satisfy certain purity criteria and the wire winding must be stress-free.

Photographs: lead fotolia, other WIKA Alexander Wiegand SE & Co. KG
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World leadership in liquid analysis
Frost & Sullivan named Endress+Hauser as its Global
Company of the Year in 2016. "Endress+Hauser
supports customers in the liquid analysis sector better
than any other vendor." That was the judgment of
US consulting company Frost & Sullivan based on
its extensive market and competition research.

SENSORS AND MEASUREMENT

W

ith an estimated volume of over $800 million in 2015, the
global water analysis market is driven primarily by the need
to measure and control water quality parameters in order to meet
the official industry standards and ensure high water quality for
end-users. As the problem of water pollution is increasing steadily,
because standards for the monitoring of water quality are not being
observed, supplying clean, safe water has become a constant challenge in the current scenario. In this context, companies supplying
highly differentiated water analysis systems – such as pH meters,
conductivity meters, measuring equipment for dissolved oxygen
and opacimeters, to measure the biological, physical and chemical
properties of water – must bring to market robust solutions featuring
state-of-the-art functionality in order to respond effectively to these
global challenges.
Another concern faced by vendors of water analysis systems is
linked to the tough competition among the companies on the

About Endress+Hauser
Endress+Hauser is one of the largest family-owned
businesses in the process automation industry with its
headquarters in Reinach, Switzerland. The company offers
comprehensive process solutions for flow, level, pressure,
analysis, temperature measurement and recording
across wide range of industries. Endress+Hauser
employees app. 13,000 people worldwide and
annual revenues up to EUR 2.1 billion.
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market. In order to stand out from the competition in such a scenario, companies must ensure that their existing product lines are
distinctive, stick to competitive price points, and enhance the technological promise of their offering to users. And that is exactly what
Endress+Hauser has done.

Highly advanced technology
In its efforts to enhance its promise to its customers, and build on
its existing 63 years of success, Endress+Hauser has responded
effectively to unfulfilled customer requirements, assuring consistent water quality and overall safety based on the introduction of
state-of-the-art products and technologies. Endress+Hauser's Memosens technology is a strong demonstration of the company's expertise, and has redefined liquid analysis. It converts the measured
value into a digital signal and transmits it by contactless means to
the transducer. This eliminates any problems caused by moisture
and corrosion. The option to generate a warning if the signal transmission is interrupted is an additional help in avoiding potential
measurement errors. This gave Endress+Hauser a competitive edge,
enabling it to revolutionize the process of liquid analysis based on its
Memosens technology and by precalibrating its sensors under favorable laboratory conditions, so offering optimum user-friendliness.

Comprehensive portfolio
Endress+Hauser offers a comprehensive product portfolio covering all essential analytical parameters for the monitoring of water
quality. The company also markets an extensive range of equipment for applications in the monitoring of drinking water, waste
water and industrial process water. A sound product portfolio,
paired with a keen eye for innovation and a clear focus on customers' needs, were the key factors in establishing Endress+Hauser's
strong position on the global liquid analysis market – so no wonder
it's an award-winner.

Global company of the year
The Global Company of the Year title in the water analysis industry
is awarded on the basis of an assessment by independent analysts.

02

01
03
The assessors judge the competing companies' visionary innovation and performance, as well as their impact on their customers.
With an overall score of 9.25 marks out of 10, Endress+Hauser was
rated well ahead of its competitors. They achieved scores of 8.5 and
7.5 marks respectively.
"Endress+Hauser offers a comprehensive product portfolio
for all analytical parameters essential to the monitoring of water quality", was the appraisal of Frost & Sullivan sector analyst Krishnan Ramanath. Transducers, samplers and analyzers from the Liquiline series, together with Memosens sensors,
today provide a universal platform for liquid analysis in many
different sectors and applications – from simple pH measuring
points to wet-chemical analyzers for highly demanding tasks.
Dr. Manfred Jagiella is delighted at having won the title: "This
award affirms that we have revolutionized liquid analysis with
our products." The CEO of Gerlingen-based liquid analysis specialist Endress+Hauser Conducta is responsible for the analytics
business on the group's main board. "A well-conceived overall
concept, and perfect interaction between all the components involved, ensures reliable measurement, ease of operation, and low
total cost of ownership."

Strategic focus on analytics
The company's success in liquid analysis did not happen by chance.
Endress+Hauser regards the entire field of analytics as a key focus
area for development. Endress+Hauser group CEO Matthias Altendorf explains the strategy: "Our customers not only want to measure
process conditions, but also test material properties and product
quality in real time, while the process is running". At the one hand,
the company has strengthened its process analytics operations
through acquisitions, bringing onboard state-of-the-art technologies
such as Raman spectroscopy and laser absorption spectroscopy. On
the other hand, its acquisition of the analytics business of Jena AG
has provided it with broader-based access to the laboratory analytics
field.
Photographs: Endress+Hauser

www.de.endress.com
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01 With its Memosens sensor technology and Liquiline platform for

transducers, samplers and analyzers, Endress+Hauser has revolutionized
liquid analysis

02 US consultants Frost & Sullivan awarded Endress+Hauser the title
of Global Company of the Year

03 With Memosens technology, the measured value is digitized

while still in the sensor, and is transmitted by contactless means via
an inductive link which also powers the sensor

04 Memosens sensors can be calibrated and regenerated in the lab,
enabling them to be quickly and easily replaced in the system on-site
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How to increase the productivity and
safety of machines for hygiene articles
Chinese companies are increasingly successful at
holding their own on the world market with
high-quality, reliable machines. Those that, like
Heng Chang Machinery Co. Ltd (HCH), must comply
with European standards and regulations. For more
than a year, the company has been counting on
Pilz’s flexible, easy-to-use automation system –
offering clients added value in handling, diagnostics,
and performance.

W

hen a well-known American manufacturer of grooming and
hygiene products orders ten plants at once from a Chinese
company, one can assume that that company possesses wellgrounded know-how and delivers products of the highest quality.
The plants for producing diapers consist of a series of process stations with multiple material feed and processing units. The basic
material is pulp, which is prepared by so-called fiberizers and made
ready for processing. Over a length of about 30 meters, s everal manufacturing steps are required before the diapers speed off the

CONTROL AND DRIVE TECHNOLOGY

About Pilz
The automation company from Ostfildern near
Stuttgart achieves a turnover of about 306 million Euro
and has a number of employees of around 2,200 in
40 subsidiaries. Pilz is an automation solution supplier
for whom safety is a core competence and part of every
solution. Safe control technology continues to be the
most important revenue contributor.

Overview: machine for disposable hygiene products
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conveyor at a breathtaking pace. They are then folded, packed into
units with the same number of items, and boxed for shipment.
The 400 or so employees at Heng Chang Machinery Co. Ltd, a
Chinese company founded in 1988, produce machines and plants
for disposable hygiene products. They do so with increasing success: the Anging-based company’s high quality, productivity, and
safety standards have allowed it to hold its own internationally. The
fact that productivity and safety go hand-in-hand has been clear
at HCH at least since the beginning of its cooperation with Pilz, an
automation company, which has been represented with its own
subsidiary in Shanghai since 2006.

Complexity made simple
To meet the customer’s requirements, HCH initially wanted to implement a safety solution using the programmable control system
PSS 3000 in conjunction with SafetyBUS p, but refrained from doing
so on the advice of Pilz’s automation experts. The programmable
control system PSS 3000 would not have been strictly wrong, but it
would not have been state-of-the-art, either. Complex, modularly
constructed, and widely branching systems with several different
safety functions require a clearly structured safety control system
that is easy to program and operate. Pilz’s automation system PSS
4000, practically the successor of the PSS 3000, is an all-in-one
solution that encompasses control, sensors, operation, and monitoring. It is remarkable for its systematic distribution of control
functions to the periphery using the mechatronic approach. Even
tough requirements can be met simply and flexibly with this system. And safety and productivity are never at odds.

Exchanging data in real time
In the highly automated diaper production plant, there are a
great many safety-relevant signals to monitor: safety gates and
coverings alone account for around 50 of them, and the driven
unwinding axes present a potential risk. In addition to further
protective mechanisms, emergency stop buttons are distributed
along the system. The actual safety task is performed by two cen-

The automation system PSS 4000 is an all-in-one solution that encompasses control, sensors,
operation, and monitoring

tral control systems PSSuniversal PLC in
the control cabinet in cooperation with a
total of 18 modules in the decentralized
I/O system PSSuniversal in the periphery.
The PSS 4000 is connected to the machine
control system through Ethernet/IP protocol. Unlike the programmable control
system PSS 3000, the automation system
PSS 4000 uses real-time Ethernet SafetyNET p for communication. It is based
on standard Ethernet and has been the
performance standard in office communications for many years. The communications standard, however, can do much
more and fulfils all requirements for use
in routine industrial operations. In addition, the automation system PSS 4000 is
more flexible and easier to operate – from
the project planning phase to the operational phase.

Central overview
Configuration and programming are performed quickly and intuitively using the
software platform PAS4000.The tools for
configuration, programming, commissioning, and operation are closely h
 armonized.
In addition, there are no software licensing
costs – only the functions that are actually used are charged. The software platform PAS4000 gives the operator a central
overview of a distributed user program at
all times.In PAS4000, all control systems
can be configured, programmed, and diagnosed in the network.Simple, uniform
handling of the entire project allows the
cost of engineering, commissioning, and
maintenance to be significantly reduced.
Process or control data, fail-safe data, and
diagnostic information are exchanged and
synchronized among the various automation components via Ethernet.

An advantage for hygiene
But it is not only the performance of the
hardware and software components used
that wins over HCH’s customers. Pilz supported the customer from the basic conception to the plant test run with consulting
and technical assistance. This included risk
analysis, s election of modules, and software
programming. The PAScal Safety Calculator
proved to be an indispensable, easily understandable aid. The tool calculates the PL
(Performance Level) and SIL (Safety Integrity Level) achievable for safety functions
on plant and machinery depending on the
components used.
“HCH has confirmed many times that
we have gained their trust and won them
over completely with our comprehensive
consultation concept, the application of
the automation system PSS 4000, and the
resulting advantages for the customer,” says
Cloud Yin, Senior Application Engineer for
Pilz Shanghai. The fact that Pilz’s services
entail lifelong support, stretching far beyond the date of delivery, is something that
HCH values greatly.
The
diaper-manufacturing
plants,
equipped with the latest technology, get
high marks for increased quality and productivity. The Chinese company knows that
the user enjoys significant advantages in
safety and convenience with the integration
of the automation system PSS 4000. Taken
together, all this increases competitiveness,
especially in the North American and European markets. That is why Pilz and its automation solutions and services will continue
to be a valued partner of HCH in the future.
Photographs: Pilz GmbH & Co. KG

www.pilz.com
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Talking to experts: “We make machines
and plants fit for new demands.”

Ralf Hagen, Nestlé, and Thomas Rienessl, B & R,
are talking about the input of the Orange Box
as a manufacturing intelligence solution
for consisted plants

A new development, called Orange Box, enables
machine operators to collect and analyze data from
previously isolated machines and lines and get them
fit for future requirements with a minimal effort. We
sat down with Ralf Hagen, E&A engineering manager
at Nestlé Germany and Thomas Rienessl, head of
industry-specific business development at B&R, to find
out more about how the Orange Box transforms
brownfield plants into smart factories.

them. Currently, these decisions still require the experience of
human operators, but in the future the machines should be able
to handle them autonomously.
And what makes a factory smart from an automation
perspective?
Thomas Rienessl (B&R): One characteristic of a smart factory is
certainly resource efficiency – with reduced consumption and the
resulting reduction in operating costs. Virtually all modern equipment is automated by intelligent components that produce enormous amounts of data. Manufacturers are therefore looking for ways
to leverage this data to be more competitive. That can mean making
production processes more agile and responsive, for example, or
increasing availability by preventing unplanned downtime.

Mr. Hagen, what makes a factory a smart factory?

NEWS AND MARKETS

Are all Nestlé plants already “smart”?
Ralf Hagen (Nestlé): In a smart factory, components need to
communicate and interact in a much better way than what we’re
currently used to. There should be an unbroken logical chain for
each customer order that can be executed automatically, start to
finish. A machine should know when it needs to speed up or slow
down – when it should request additional materials or refuse

Hagen: No. That’s in large part due to the size of our company.
Smaller plants have less clout when it comes to innovations,
market penetration and investments. Our plants vary greatly with
regard to sector and size, so the level of smart manufacturing
really runs the gamut.
Has Nestlé set concrete production goals?

About B&R
B&R is an automation company with headquarters in
Austria and offices all around the world. The company
provides customers solutions for machine and factory
automation, motion control, HMI and integrated safety
technology. With industrial fieldbus communication
standards like Powerlink and openSafety as well as the
powerful Automation Studio software development
environment, B&R is constantly redefining the future of
automation engineering.
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Hagen: With regard to KPIs – yes. The most straightforward
definition is in terms of over-all equipment effectiveness, or
OEE. We have set OEE targets and time frames for achieving them.
So that’s one of the main challenges – but I’m sure there are others.
Hagen: There definitely are, because of the many correlations. If
your machine has problems with unplanned downtime, for example, you also tend to have problems with operator safety. The more
often they have to intervene, the greater the risk of injury. Another
key aspect is energy efficiency. When a line is constantly starting
and stopping and starting and stopping, that has a real impact on

consumption. At the same time quality suffers, because of the waste
that is produced when the machine is starting up or shutting down.
Safety, energy, product quality: these are the main areas where
Nestlé is looking for improvement?
Hagen: Yes, those are the areas that are the easiest to quantify
globally.

tial that any deviations are detected early and the right corrective
measures are taken right away. That’s exactly what the Orange Box
lets you do, which is why it has been so well received.
What kinds of applications is the Orange Box suited for?
Rienessl: The Orange Box can be used in any industry, but it’s
particularly well suited for plants where there are large numbers
of machines involved in the production process. Basically there

Does B&R hear these same requirements coming from other
customers?
Rienessl: We do, but the landscape is extremely varied. Specific
customer requirements depend heavily on the industry – whether
it’s discrete or process manufacturing and what the level of automation is. The challenge is always to figure out how to improve
production with the means and equipment you actually have on
hand. In theory, things like the RAMI reference model always
assume that you have unlimited access to the latest technology. In
practice, however, greenfield plants are simply far outnumbered
by brownfield ones. The real challenge in terms of productivity is
therefore to get more out of the assets that are already in place.
How did Nestlé arrive at B&R for the solution?
Hagen: We talked to many potential suppliers, but B&R was the
only one who could offer the total package of structure, framework, applications and modularity we were looking for. We wanted someone able to encapsulate the necessary expertise in a thor-

T

he Orange Box is a versatile, open
solution for collecting, standardizing and evaluating data in real time.
If the requirements change, the Orange
Box simply changes with them
Thomas Rienessl, Head of Business
Development Industries, B&R

oughly tested package that you can install, use and update with
the push of a button like a smartphone app.

I

nstalling and configuring the
prototype at the Nestlé plant in
Osthofen turned out to be even
faster and easier than we expected
Ralf Hagen,
E&A Engineering
Manager, Nestlé

are two types of customers that it appeals to: large industrial
manufacturers and machine builders.
How has your experience been with the Orange Box at the Nestlé
plant in Osthofen?
Hagen: Installing and configuring the prototype turned out to be
even faster and easier than we expected. Now we’re working on
improving the analysis results and how they are displayed for
daily use such as shift handover meetings.
What are your future plans for the Orange Box?
Hagen: What we want to have is intelligent analysis that identifies
the root causes of a problem before the problem ever occurs. Over
the next four years, we want to get to a place where the machines
warn us of an impending stoppage in advance, rather than having
to troubleshoot after the fact the way we do now. Eventually, there
should be no more unplanned downtime whatsoever, and the
Orange Box will help us increase both machine availability and
output.
Photos: B&R Industrial Automation GmbH

Can you tell us more about the solution you developed with B&R?
www.br-automation.com
Hagen: We created a solution that evolves modularly and organically – that’s really the art of it. After all, we live in a world of constant change. If you put a system in place and say “OK, that’s it” –
you’re going to run into trouble when it comes time to migrate. So
far, the B&R system is the only one that can do this.
So is the Orange Box a custom solution developed specifically for
Nestlé?
Rienessl: The Orange Box is a very versatile, open solution for
collecting, standardizing and evaluating data in real time. If the
requirements change, the Orange Box simply changes with them.
Essentially it is a combination of B&R’s mapp Technology and
Scalability+. The Orange Box allows machine operators to check
relevant parameters on site and intervene immediately when
necessary. When you’re talking about high availability, it’s essenThe Orange Box collects and evaluates data from previously
isolated machines and lines and helps plant operators get
existing equipment up to speed for smart manufacturing
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Wireless networks
mean flexibility

INDUSTRIAL COMMUNICATION

Dynamic self-organisation and optimised routing:
these are the essential features of the second
generation of a new wireless network. New switching
and command devices are also available, for example
a compact and cable-free Andon terminal.
‘Flexibility’ has to be the best way to sum up in a single word the
current trend in industrial automation technology. It is even a suitable epithet for the “massive topic” Internet of Things (IoT). After
all, the goal of manufacturing in line with IoT is ultimately to be able
to produce small batch sizes, all the way down to one-off pieces,
just as efficiently as mass production has been to date. This means:
more flexible automated industrial manufacturing.
Similarly, work stations are also becoming more flexible, e.g.
in assembly and consignment areas. Increasingly often, units are
modular and mobile, providing more flexibility than permanently
installed, e.g. phase-to-phase work stations.

The current trends: flexibility and mobility
A typical example of this is E-Kanban shelves at assembly points
within the car production process. Position switches fitted to roller
conveyor shelves register when replenishment is required – and if
wireless switches are used, the shelves can be moved anywhere.
Position switches transmit radio signals automatically and via
Wi-Fi to a communication unit and in real time, triggering an order
process in the superordinate ERP system. Alternatively, non-contact wireless light sensors can be used.
Command devices can also be integrated in such networks,
enabling staff to, for example, request materials or confirm their
removal or replenishment. Such wireless systems are used in e.g.
consignment and loading stations, as well as logistics centres. O
 ther
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application examples are automated guided vehicles (AGV) and
human-machine interfaces (HMI) operated from floor conveyors.

From point-to-point system to network
It would not be economical to implement each small or large system
as a point-to-point connection between a wireless switching device
and a receiver. For this reason, the steute business unit “Wireless”
has developed a networked remote control system which facilitates
the integration of several hundred wireless switching devices of different designs.
The central function in the sWave.Net wireless sensor network is
assumed by access points, which work like a network router. They
receive signals from the wireless switching devices, bundle them
and pass them on, via e.g. Ethernet or Wi-Fi, directly to the customer IT platform (ERP, production data acquisition/PDA, condition monitoring system/CMS, warehouse management system/
WMS...). Each access point can receive signals from around 100
wireless switching devices.

Second generation wireless network
Steute is currently launching its second sWave.Net generation,
which essentially differs from its predecessor in its simplified structure. Users can now do without the previously required application
server because the wireless signals are sent directly from the access
points to an IP address, and from there to the customer IT infrastructure, where they can be processed. The wireless sensor network can be used all over the world, meeting the wireless standards
in Europe, North America, Australia and Japan. Access points can
also be integrated in an IP network via a web portal.
Author: Andreas Schenk, Product Manager Wireless, steute Schaltgeräte
GmbH & Co. KG, Löhne, Germany

Dynamic self-organisation increases transmission
reliability
Another new feature is the dynamic self-organisation of wireless
switching devices, meaning that they autonomously address whichever access point the radio-waves have easiest access to. If transmission should fail, that wireless switching device simply addresses
other access points in turn, until the signal can be successfully
transmitted. High transmission reliability is thus guaranteed. The
network topology is designed to be so flexible that new participants
can easily be integrated. The communication protocol has also
been optimised: it works even more energy-efficiently, facilitating
long battery lifespans.

New network components
The access points have been considerably improved. Their distinguishing features are more compact dimensions, additional functionality and increased convenience. For example, power consumption, at 2 W, is now lower, a Wi-Fi adapter has been integrated
in the housing, and input voltage is variable from 12 to 24 V DC.
External antennas mean that the wireless technology can be ideally
adapted to the environment.
New sWave.Net components can also be found at field level – for
example Andon or material requisition devices. With these devices,
users can, for example, transmit order information to their internal logistics control centre, receive information (via the display) or
confirm processes (using the push buttons).

Target market intralogistics – numerous projects
Generally speaking, wireless networks of this kind, with their specific characteristics (range, reaction time,…), are particularly suited
to material flow technology and other similar applications, such as
the abovementioned E-Kanban systems for replenishing assembly
work stations with parts.
The steute business unit “Wireless” is currently involved in various
development projects, including a network solution for conveyor
routes for small AGV which collect parcels and other consignments
and take them to their destination within the f actory. Projects which

About Steute
For more than fifty years steute has been developing
and manufacturing high-quality switchgear, sensors
and control units for industrial automation, medical
equipment and building automation. The focus is on the
business fields Wireless, Automation, Extreme, Meditec.
The company has more than 300 employees and achieves
a turnover of about 40 million Euro (2016).

have already been realised include a network of wireless command
devices in the dispatch area of a renowned kitchen manufacturer,
several E-Kanban solutions, as well as a monitoring system for the
locking position of work-piece carriers in the automotive industry.
A further application example is the control of docking stations in
logistics and goods distribution centres. The positions of rolling
gates and wheel chocks, and therefore of lorries on ramps, can all
be monitored in this way.

As well as, not instead of
Steute estimates that the wireless switching devices used to date,
which communicate via point-to-point connections, will remain
in demand and continue to be used wherever low numbers are
required. The previous solutions will also remain in place (for
now) in connection with special requirements, such as safety-
related systems and explosive environments. But the high demand
for network solutions shows that the need is there, and that wireless networks of this kind will become standard in material flow
technology – because they increase flexibility at shop-floor level,
enabling valuable production and logistics data to be collected
and transferred.
Photographs: Steute Schaltgeräte GmbH & Co. KG

www.steute.com/en.html
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Latest generation of
access points (left), wireless
position switches and
wireless sensors are now
network-compatible (right)

01 Kanban shelves are a typical

application for wireless networks.
When a container is removed, a
signal is sent to the control centre
and replenishment is requested
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Clever switching devices
for all usage ranges

COMPONENTS AND SOFTWARE

It is hard to imagine a world without switches. Of
course, gas or candle lighting could provide ample
lighting in factories where the workers manufacture
the products by hand again. And this is the situation
that would actually present itself if electrical
switching devices were not used. The right portfolio
from Phoenix Contact contributes to automated
and therefore cost-effective production.

W

hen examining the importance of switching devices in automation technology, it quickly becomes clear that although
unspectacular, they significantly influence the function of the
overall system. In the world of interfaces, important technological developments have taken place almost unnoticed with relay
and semiconductor switches, which decisively influence the performance of modern automation systems. It is therefore time to
present the actual stars of the automation world with their special
performance spectrum. The individual features of the switching

About Phoenix Contact
The family owned company is based in Blomberg,
Germany and generated a turnover of 1,97 billion Euros
in 2016. The company has its own production sites in
10 countries, a global network of more than 50 sales
subsidiaries and more than 40 local agencies, employing
about 15,000 people worldwide. It is amongst the top
global players and innovators in the field of electrical
engineering and automation.
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device are adapted either specifically to the variety of the respective
applications or designed so universally that they can serve a range
of applications equally.

Link between controllers and field level
As a universal link between controllers and field level, top hat rail
mounted coupling relays serve as potential separation, power
amplification, and contact multiplication. The compact, modular
structured relay system PLC-Interface saves a lot of space in the
control cabinet, and offers the right solution for every application thanks to its comprehensive portfolio. Mounting and wiring
are facilitated and sped up by the system accessories with plugin bridges for convenient potential distribution, marking material
for a unique designation, as well as adapters for quick connection
with the controller. Special sensor and actuator versions are used
to bridge the supply of the connected periphery directly to the coupling relay. In this way, all connections are at the interface so that
separate potential distributors are unnecessary.
Best electric key values, in combination with a long service life
and trouble-free replacement of the relay in the case of wear, ensure
the high reliability of the automation system. Contrary to the coupling relay from modular systems with pluggable input circuit, the
PLC relays are always equipped with an integrated circuitry, for
example, for protection against polarity reversal and limitation
of the switch-off overvoltage of the coil. Safe isolation b
 etween
input and output in accordance with EN 50178 prevents danger
to persons and machines. IP67-proof relays and optocouplers
are reliable in nearly all applications against external influences
such as moisture, dust, or aggressive ambient conditions. The
sealed housing keeps the harmful influencing factors away from the
relay mechanism and the contact surfaces.

Author: Dipl.-Ing. Frank Herden, Head of Digital Interface Components,
Phoenix Contact Electronics GmbH, Bad Pyrmont

02 PLC logic controls up to 48 I/O modules:
modular, flexible and compact

01 PLC Interface

for field wiring
with convenient
device connection
and low space
requirements

03 The Rifline complete relay system
encompasses all relevant designs

Small yet independent and intelligent
As soon as additional intelligence or independence is demanded,
the programmable logic relay system PLC logic is employed. It is
simply plugged onto the standard PLC-Interface as a compact
small-scale controller. 16 in- and outputs, installed within an overall width of only 50 millimeters, manage the automation tasks in
the smallest space. Eight I/Os can be freely selected – regardless
of whether analog or digital signal, in- or output. The basic module can be extended by two extension modules, which is why up to
48 I/O signals can be acquired and switched.
The intuitively run software Logic+ allows for a quick programming of the logic relay systems, which any electrician can carry out
without special training. To do so, he only needs to have general
knowledge of circuitry and digital technology. The programming
languages ladder diagram (LD) and function block diagram (FBD)
are created, for example, by drag & drop selection of the respective function blocks and their connections. The entire program can
then be simulated and tested both offline and online. The scope of
applications range from building automation to decentral machine
or system components in factory automation.

When timing is what matters
Rifline complete is the perfect solution if the user needs pluggable
standard coupling relays with up to four changeover contacts. From
the six millimeter narrow closer to the robust 3 × 16 A contact, the
industrial relay system encompasses all tried and tested designs. As
with the PLC relay, uniform plug-in bridges are available here for
potential connections, universal marking material, as well as adapters for easy connections to the controller. The push-in technology
allows for quick wiring without tools. If necessary, the controller
side is protected by pluggable input modules against high induced
voltages, the switch status of the relay is signaled by LED or the coupling relay is turned into a time relay in an instant, by plugging on
a multifunctional time module. From three time functions, the user
can select a time range from 0.5 seconds to 100 minutes.

Ward off danger reliably
When it comes to the protection of persons and machines, the safety
relay modules prove themselves as essential components of the
application. From emergency stop to speed monitoring, the PSR
product range implements the requirements of numerous industrial
fields while saving space. The space requirements in the control
cabinet can be further reduced with the PSRmini coupling relay,
which features certified force-guided contacts in accordance with

04 The NSR elementary relays form

the basis for safety in the smallest space

EN 50205. At the same time, the narrowest SIL coupling modules
in the world encompass the performance of devices in standard
overall width. The compact housing dimensions result from a relay
technology that has been newly developed by Phoenix Contact. The
minimized elementary relay installed in the coupling module is also
impressive due to the low power consumption of its drive system as
well as large power density and system availability. The optimized
load contact ensures a high short-circuit withstand capability.
Through its compatibility with various sensors and controllers, the
PSRmini shows that it is optimally suited for use in machine building and the process industry. A comprehensive approval package
allows the use of the safety relay modules also in areas where the
ambient conditions set requirements going beyond the standard.

Control is essential
Even though we trust the fault-free functioning of the system, it is
still essential to monitor important system parameters. This is why
the monitoring relays of the EMD product range record all important parameters such as voltage, current, performance, and temperature. They can be conveniently adjusted using rotary switches
mounted on the front of the housing. Deviations from central setpoint definitions are reliably reported, which ensures the desired
process sequence. For many users of monitoring relays, control
of the input voltage during the feed-in in machines is a top priority, because voltage fluctuations in the mains power supply or an
incorrect phase sequence can cause damage to the installed components. The EMD modules therefore detect faults early during operation, in this way avoiding unplanned machine or system standstills.
The relays themselves can be clearly diagnosed by status LEDs.
Photos: Phoenix Contact GmbH & Co. KG

www.phoenixcontact.com
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Hybrid cables - energy and bus
signals in one system

Up to fifty servo axes in a narrow space, high dynamics,
high demands on service life and small bend radii: Can
one-cable technology function under these adverse
conditions? Yes, with hybrid cables of the chainflex product
range which are “tried and tested” and are used in new
flexible flex drilling systems.

I
COMPONENTS AND SOFTWARE

MA Klessmann GmbH’s wood processing machines are clocked at
a high speed: 60 metres per minute. This applies to numerous processes in the fully automated flow production of residential, office,
kitchen and bathroom furniture – for example for edge processing
with sawing, chamfering and/or gluing. This speed, however, also
prescribes the rate for the drilling stations integrated into the systems. They have to drill at high speed, even if the components are
manufactured according to specific orders and have different drilling patterns.
The IMA Klessmann “Drilling Technology” business unit has
developed the flexible IMAGIC flex drilling system (lead) precisely
for this application profile. It offers the user real added value in
production. The individually controllable drilling spindles enable
horizontal and vertical drilling as well as dowelling and promise
minimal set-up times even for complex drilling patterns – and at a
remarkably high speed.

High-performance machining with up to 50 axes
The systems, which are always customer-specific, are equipped
with up to 50 axes, which must be positioned and coordinated in
seconds. In order to prepare the Imagic flex for this task, the design-

01 Andreas Muckes, chainflex (igus), Marcel Sulewski (IMA Klessmann)
and Burkhard Reese (IMA) (left to right)

WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 4/2017

About igus
The igus GmbH is a leading manufacturer of energy chain
systems and polymer plain bearings. The Cologne-based
family business has offices in 35 countries and employs
around 3,180 people around the world. In 2016, igus
generated a turnover of 592 million euros with motion
plastics, plastic components for moving applications.
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The chainflex hybrid cables are equipped with a
built-in bus element and have been designed for a long
service life in highly dynamic applications

ers had to “upgrade” the drive and control technology appropriately
and decided to use the latest servo technology. This allows highly
dynamic movements with high positional accuracy and extremely
fast feedback.

All in one: encoder cable integrated into servo
cable
One of the highlights of the new automation system is the innovative energy and signal supply system. The new one-cable technology
combines the power and feedback system in the same servo cable.
This greatly reduces the time and effort required for the material
and commissioning, but initially it presented the responsible persons at IMA Klessmann with a real challenge. Burkhard Reese of
the division of stationary and drilling technology electrical final
assembly: “We needed a hybrid cable that ensures a long service
life and operational reliability with the high dynamics.”
All stakeholders at IMA agreed that it was worth pursuing this
goal, not just for technical reasons. Marcel Sulewski, team leader
of electrical purchase: “Depending on the position of the switch
cabinet – which is specified by the customer – we can fit up to four
kilometres of cables. The one-cable technology thus saves the costs
and the installation effort considerably. We just had to make sure it
worked reliably.”

Complicating: very small bend radii

Testing under customer conditions
Of course, igus did not leave it at that, but offered IMA a tailor-made
test programme. Andreas Muckes, chainflex product manager: “We
tested and examined the hybrid cables according to the specification of the drive manufacturer and the Hyperface DSL bus element
with over 4 million strokes in the IMA-specific bend radii. Then we
handed them over for the real test at IMA. “In the case of the bus
elements in such a cable, practical testing is absolutely vital besides
test measurements.
The combined tests in the igus laboratory, which is the largest in
the industry with a floor area of 2,750 m², and IMA’s series application were so successful that nothing stood in the way of a serial
production launch. Both companies benefited from the experience
of this test series. And, ultimately, the end customer is also assured
by a reliable statement, since he has safely tested a new technology
from the very outset.

PVC or PUR?
The hybrid cable range is available with both PUR and PVC jacket.
What may be surprising is the fact that IMA chose the PVC option
of the chainflex hybrid cable. Andreas Muckes: “Particularly in
high-speed applications, the majority of the machine builders use
cables with PUR jacket as a habit.” IMA already had good experience with PVC in the past. Burkhard Reese: “We also use PVC jackets for other cables. They are abrasion-resistant and highly durable
and fail-safe even in highly dynamic applications. Marcel Sulewski
supports this decision from the purchasing standpoint: “In view of
the large quantity of cables, the use of cables with PVC jacket also
offers s ignificant cost savings.”
On the cost side you can also take advantage of the plug-in system. The harnessing is also simplified, meaning IMA also makes
use of the services offered by igus and purchases ready-to-install
“readychain” systems with igus energy
chains. In doing so, open energy chains are
used, which repel wood dust. This allows
customers to rely on safe systems from
a single source, where the components
have been harmonised by the decade-long
development programmes in the igus test
laboratory.

Doubts were certainly expressed here, since leading companies in
control technology had given up the idea of a one-cable concept
in the past – the risks seemed too great. IMA took these concerns
seriously, especially since the mobility of the hybrid cables was
added as an extra factor. And the first request to igus didn’t dispel
the doubts. Burkhard Reese: “We gave the parameters to igus under
which the cables are used, and asked if the guaranteed service life
was valid. The clear answer was: No.”
The reason for this was the small bend
radii in which the cables were used in the
VIDEO
servo axes at IMA. They are partially up to
50 percent smaller than that specified in the
catalogue. igus has extensively tested all the
chainflex hybrid cables (which are available
according to the standards of more than
30 servo system manufacturers), achievFlexible drilling at high speed
ing more than 25 million cycles per cable
without failure, but these values apply to the
https://www.youtube.com/
standard conditions while complying with
watch?v=tFCkty4pKjY
the defined bend radii.

Photographs: lead IMA Klessmann, 01 – 04 igus
GmbH

www.igus.com
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Machine vision provides defect-free
aluminium containers

The machine module for quality control consists
of four parallel lines with offset imaging stations

About Stemmer Imaging
Stemmer Imaging is Europe’s largest imaging technology
provider for science and industry. The perfect combination of innovative products, intelligent consulting and
extensive service helps our customers solve their imaging
projects with speed and ease. In the last financial year,
the company generated a total turnover of 88,7 million
Euros.

MACHINE VISION

The Swiss company, Leuthold Mechanik makes
machines for manufacturing aluminium containers
which, among other things, are used for packaging
pet food and foodstuffs. A core element of quality
assurance is a modern and innovative machine vision
solution.

U

nremittingly, 120 times a minute over three shifts the ram on
the press in the Leuthold Mechanik AG (HLM) Competence
Centre rises and falls and after every stroke spits out four finished
pet food containers. A machine like this thus produces 480 high
quality aluminium containers per minute, which will later be filled
with pet food.
“However our machines not only produce containers for pet
food but also the most varied forms of aluminium receptacles for,
among other things, preserves, pies or ground coffee”, explains
Mathias Leuthold, who is responsible for the management of
toolmaking and mechanical engineering in the family business.
The company has also developed machines for entirely different
substances such as fuel pastes or packaging for medical products
such as inhalers.
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Mission worldwide
“If a customer has decided on us as his machine supplier, the first step
as a rule is to send us some ideas, sketches and/or 3D models of his
desired aluminium container. On this basis we will then develop the
whole machine, from the design of the container or casing through
the tool and checking module to the stacking unit, or adapt our
standard machines to the customer’s wishes”, explains the e ngineer
describing the usual path from the idea to the finished machine. A
large proportion of these machines is installed with HLM’s customers
worldwide. “In addition to the domestic Swiss market, our customers
are based in many European countries. But our machines are also in
use, e.g., in the USA and Australia”, says Mathias Leuthold.

Every defective container has been detected
The prerequisite for stamping out thin-walled containers, the
dimensions of which can vary between 60 and 120 mm in width and
between 60 and 200 mm in length, is high quality aluminium foil.
The stamped-out containers are conveyed in line to the modulebased built-in inspection and stacking machines.
After the containers have been brought into the finished shape
by a single stroke in the press, they are blown out and transported

in-line by means of transport belts and mechanical tracks to the
modules where quality control is carried out. “Aluminium is relatively expensive as a base material, so the walls of the containers
must be as thin as possible to keep the costs low. On the other hand,
as the material thickness is reduced, there is an increased risk that
holes will appear during the forming process as a result of inclusions in the raw material or excessive stresses during the forming.
These holes will cause the container to leak and thus make it unusable”, says Mathias Leuthold, explaining why every single container
must be checked. “We must detect and separate out every defective
container as otherwise, using the example of pet food or foodstuffs
in general, there is a risk that the contents will go bad.”
Due to the high production speeds and the required 100 % inspection, machine vision is a viable tool for quality inspection.
HLM has already been using this technology for over 20 years and
has had positive experiences with it, Mathias Leuthold confirmed:
“There are no longer any installations in which machine vision is
not used as a central element of the testing stations.”

a considerable amount of computing power. With this machine it
must evaluate 120 images per minute and track, and forward the
results to the discharge station in the shortest time possible so
that defective containers can be separated out immediately. The
images are evaluated using the Common Vision Blox (CVB) imaging s oftware from Stemmer Imaging.
Photographs: Stemmer Imaging GmbH

www.stemmer-imaging.com

Embedded systems compared to intelligent
cameras
For the latest generation of machines, the Swiss company is no
longer relying on intelligent camera systems as before, but rather
on an Embedded PC vision system. According to Leuthold, several benefits justified this decision. “With the previous architecture
using intelligent cameras, a PC first had to be connected to the
machine in order to display images of defects or undertake statistical evaluations. Only in this way was it possible to check, for
example, whether more defects arose on one of the lines or whether
a certain type of defect occurred more frequently. The operator can
now detect such tendencies much more easily and more quickly via
a monitor directly on the machine, and thus switch off the defect
sources selectively in a shorter time.
This facility is implemented by means of a ring buffer, which saves
the last 20 defect images in the embedded system and displays
them on demand. In addition to images of current results, the user
can also view statistics about types of defects and their frequency,
the distribution of rejects across the different tracks and also images
of defective containers very easily, directly on the machine’s display. “This contributes significantly to faster rectification of defects
by means of appropriate mechanical adjustments to the machine”,
emphasises Mathias Leuthold.
As a further advantage of the new embedded system compared
with the previous intelligent cameras, he cites the improved connection to the users MES (Manufacturing Execution System) systems.

02 The LED lighting and the cameras on each track are triggered by a

light barrier. The cameras located under the transport tracks take pictures
of the containers in the transmitted light procedure

03 The Genie Nano cameras are mounted below the transport tracks,

the lighting above it and the monitor can be seen on the upper edge of
the picture

Machine vision in use
HLM does not employ its own machine vision specialists. “Although
we have already been using this technology for around 20 years and
have accumulated some experience in this matter, we have nevertheless been relying on the know-how of our partner, Stemmer
Imaging, for many years”, Mathias Leuthold pointed out.
In the new generation of machines, there is a Genie Nano camera,
made by Teledyne Dalsa, installed on every line. This is triggered by
light barriers. Equipped with suitable optics from Lensation, these
cameras are located underneath the transport tracks.
The LED lighting, which is also triggered by light barriers, is integrated above the testing stations in the machines, so that the containers can be inspected in the transmitted light procedure. It was developed by Stemmer Imaging specially for the present requirements,
because there is no standard lighting that meets the requirements.
The embedded PC, which undertakes the evaluation of all the images from the four lines and also handles the control of the machine
by means of the so-called Real Time Manager, is a custom product
from the Swiss electronics manufacturer, Worx. It has to manage

04 End products of the special machine for the packaging industry are
aluminium cat food trays
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Reliable condition monitoring with
cabinet guards
The IM12-CCM cabinet guard detects
incorrectly closed doors as well as the
exceeding of moisture and temperature
limits. It also detects unauthorized
access to switch cabinets. The slim
12.5 mm DIN-rail device can also be
installed easily in existing switch
cabinets. The IM12-CCM features an
internal data logger with time stamp
and stores data for up to two years. This
enables users to also detect creeping changes over long
periods and rectify the cause. An interface enables two
cabinet guards to be operated in master-slave mode in order
to monitor correct door closing and the other limit values
simultaneously at two points in the control cabinet. The
master processes the data of the slave and sends a signal
to the controller. The standard IM12-CCM comes with two
switch contacts and an IO-Link interface. It is the second
cabinet guard in the Turck portfolio.
www.turck.com

Cable glands rethought
With the introduction of
the Brace cable protection system and the cable
entry system Conmaxx in
the last year Wiska now
offers its customers all
cable entry solutions from its own production, including the
proven cable gland range. The cable gland Marathon (foto)
convinces with its new design and elevated strain relief
according to category B (EN 62444). This has been realized by
separating the sealing from the strain relief function. The new
MultiClixx combines the advantages of existing grommets
by Wiska: Customers can insert up to four cables via the soft
membrane component at a minimum of time. Strain relief
is accomplished by the intelligent grommet construction.
Wiska manufactures electrical equipment, lighting products
and CCTV camera surveillance systems for shipbuilding and
diverse industries.
www.wiska.com

background: fotolia

PRODUCT NEWS

Innovative u-remote modules IP20 / IP67 for IO-Link
Weidmüller offers innovative
u-remote modules in the IP20
and IP67 degree of protection for
IO-Link. The company is providing
comprehensive support for the
advantages of IO-Link with
u-remote, the flexible I/O system
for streamlined planning and
quick commissioning. Whether
used as a control cabinet system,
in mixed applications in the IP20
and IP67 degrees of protection
Weidmüller u-remote IP20 modules: IO-Link modules
or placed directly in the field for
in the IP20 degree of protection for considerably
improved parameterisation and diagnosis of the
signal connection purposes,
connected sensors and actuators
u-remote gives the user all
the freedoms of a flexible I/O
architecture and offers the advantages of a consistent overall system. The web server
integrated in u-remote enables convenient parameterisation and quick plant servicing
without any need for additional software. For IO-Link, Weidmüller is offering a master
module in the IP20 and IP67 degrees of protection. IO-Link is a standardised IO technology
(IEC 61131-9) for communication with sensors and actuators.
www.weidmueller.com
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Update package for vision sensor family
The 2017 update offers significant
functional upgrades for all product
versions of SensoPart’s Visor vision
sensors – Visor Object, Visor Color,
Visor Code Reader, Visor Solar and Visor
Allround. The Visor offers several tracking
methods: contour-based position
tracking and edge-based position tracking
(detects objects by up to approx 30 °). The
functional scope of the contour and Blob detectors has been extended with
Visor Object. There are three significant new functions for the Visor Code
Reader: “Autotune”, “Multitrigger” and the use of OCR to read texts on
rotated objects. Look at the Visor Color vision sensor, the user can now
define virtual color filters, which highlight the relevant area of the picture
and mask unwanted sections. The Visor Allround vision sensor benefits
from the complete range of new features, combining all the functions of
the object sensor, code reader and color sensor in one. The 2017 software
update is now available for download on the SensoPart website.
www.sensopart.com

Mass flow controllers for common
ethernet protocols

Ethernet-IO-modules with
multiprotocol functionality
The multiprotocol feature
permits standardization in
the machine where different
module types were previously
required. A rotary switch
makes it possible to switch
between the Profinet,
EtherNet/IP, and EtherCAT
protocols. The integrated web
server facilitates downloads
and parameterization, and
also provides a diagnostics
indicator. IO-Link-compatible sensors and actuators
can be connected, configured, and parameterized using
the integrated 8-way IO-Link master. Key benefits of
this solution include transparent diagnosis and the ease
with which devices can be replaced thanks to the
redundant data storage. Some simple programming
work is all that is needed for the modules to perform
distributed functions and to take the load off the central
control panel, or replace this completely.

Bürkert presents its new generation of high-precision mass
flow meters (MFM) and controllers (MFC) for gases. These
devices feature an integrated Industrial Ethernet switch and
support all standard Industrial Ethernet protocols. Users can
choose between PROFINET,
EtherNet/IP, EtherCAT or
Modbus TCP. This enables
OEMs in particular to use a
single product in solutions
for customers with different
control systems. This allows
the devices to be flexibly
integrated in existing
systems. The two versions (Type 8741 and 8745) cover a broad
measurement and control range. They are used at high and
low pressures as well as for low and high flow rates. Typical
applications for mass flow meters and controllers are in the
areas of metal, glass or ceramic processing, coating technology
or in the production of foams in the food and plastics
industries.
www.buerkert.com

www.pepperl-fuchs.com
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Relay Technology
Designed by PHOENIX CONTACT

Nobody manufactures 6 mm
safety relays. Until now.
Maximum performance – minimum size

SILCL
IEC 62061

PSRmini relays are the most narrow safety relays in the world. At widths of just
6 mm and 12 mm, they provide maximum functional safety through force-guided
contacts. The highly compact design means space savings of up to 70 %. This is
possible thanks to the newly developed relay technology from Phoenix Contact. The
safety relays switch loads up to 6 A, are compatible with many signal transmitters,
and versatile to use thanks to comprehensive approvals for global markets.
For additional information call +49 52 35 3-00 or visit phoenixcontact.com
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