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ED IT OR IA L

It’s all about the
connection
Dear Readers
No matter whether we are talking about advancing internationalization,
the worldwide presence and cooperation between companies or communications in the field of installations and machines - the focus is always on
connections. These are people who work with each other, machines that
are in a collaborative connection to employees or, from a technical point
of view, cables, lines or wireless solutions that transfer data or energy from
A to B. You will come across connections in many places in this edition.
Firstly, we present a company to you that works on international research
projects: Ethernet Powerlink Standardization Group (EPSG). Since 2003 it
has been advancing the further development of powerlink technology – one
of the world’s most successful real-time capable industrial Ethernet
Systems. Secondly, we report on companies, which are conquering new
marketing in China, for example, and building on relationships here, too.
It is also about connections from a technical point of view. Cables in energy
chains or on robots supply installations and machine parts with energy,
data and media. The article about the company igus will tell you what is
important to consider here. Position sensors for conveyor technology are
also very important for positioning containers at ports around the world.
You can find out more about path coding systems from Pepperl+Fuchs.
The country focus is on China, a country that fosters international relationships and that will be one of the future factors of success for automation
technology. The IAS Industrial Automation Show (11-07 - 11-11-2017)
trade fair will be held in conjunction with the ES Energy Show and the
MWCS Metalworking and CNC Machine Tool Show. Together, the trade
fairs generate a specialist audience of more than 120,000 visitors and thus
make them an important event in China’s trade fair landscape.
Yours sincerely,
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Worldwide News
Applied research institute joins Powerlink user
organization
The Austrian Institute of Technology (AIT) is the newest member of the Ethernet
Powerlink Standardization Group (EPSG). Having success-fully implemented the
real-time protocol during international research projects in the field of high-performance vision, AIT will be ramping up its involvement with Powerlink and assuming
an active role in the on-going development of the technology. At the AIT’s Center for
Vision, Automation & Control, around 50 experts collaborate with partners from the
industrial, scientific and public sectors to research key technolo-gies such as 3D
image processing and optical quality inspection. (Pic-ture Source: AIT)
www.ethernet-powerlink.org

A CLASS OF
ITS OWN

NEW

optoNCDT 1420
Laser triangulation sensors for
fast and precise measurements
 Compact and user-friendly:
easy integration into confined spaces
 Robust and long-life design
 Repeatability from 0.5µm

Cooperation on a real-time monitoring system
Electrical engineering company Weidmüller and the globally operating Grenzebach
Group are collaborating in the fields of data analysis and predictive maintenance.
The project focuses on status and quality monitoring, as well as wear prompts in the
innovative friction stir welding technology used by Grenzebach. This is achieved
thanks to the customised
analysis software by Weidmüller.
“Sensors fitted to the system
record the forces during welding
and, together with the Analytics
software from Weidmüller, allow
for real-time monitoring of the
welding process,” explains
Michael Sieren, Head of FSW
Sales at Grenzebach. The use of
the Analytics solution provides a
whole range of additional
benefits: rigorous and verifiable
quality control processes,
predictions regarding system failures, which helps our customers to reduce costs
and save resources and to implement data-driven services.

 Small light spot
 Analog and digital outputs
 Unique ease of use via web browser
 Presets for various surfaces

www.weidmueller.com

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

Worldwide News
Balluff extends international market
presence
Automation specialist Balluff with headquarters in Neuhausen
auf den Fildern invests further in their international market
presence. Ten years after completing the first construction
phase, Balluff has invested € 2.1 mil. to enlarge their plant in
the Chinese city of Chengdu by around 50 %. After around
nine months of con-struction time 2000 m² of production area
in two stories and a 400 m² multi-purpose area including a
cafeteria are the visible expression of the growing sig-nificance
of the Asian market for the German company. Balluff in
Chengdu cur-rently produces mechanical and inductive
sensors as well as linear measurement systems for industrial
automation. The new construction will serve to expand the
product offering through semi-automated production and
assembly of a sensor platform concept.
www.balluff.com

NEWS AND MARKETS

Innovation leadership in the field of
sensor intelligence
The Sick Group has continued on its trajectory of sustainable
and profitable growth. After a cautious start this year, both
sales and orders received grew consistently during the course
of the year. Sales increased by 7.4 % to EUR 1,361.2 million.
Orders received also achieved record increases, growing by
10.1 % to EUR 1,398.9 million. The continued high demand for
increased productivity in factory and logistics processes as
well as in process flows was palpable all over the
world. In Europe, America, and Asia,
customers showed considerable interest
in sensor solutions for automation in
the factory environment. The forecast
for the current fiscal year overall is
optimistic: “The economic and
political circumstances we face
remain challenging. We will
nonetheless strive to achieve
record figures once again
in 2017. We currently
anticipate sales
growth in the upper
single-digit
percentage
range,” explains
Dr. Robert Bauer,
Chairman of the
Executive Board.
www.sick.com

WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 5/2017

Helukabel continues course for future
growth
The global manufacturer and supplier of cable, wires and
assembly components, is enhancing its global distribution
channels by opening local subsidiaries in Central and South
America. “Our aim is to be close to our customers. Additionally, the rising demand for our products in these regions of the
Americas meant now is the right time to open our own
subsidiaries in Mexico and Brazil, said Mark Luksch, managing director of Helukabel. With the opening of its two newest
subsidiaries, Helukabel is now present in 29 countries.
Photo: Juan José Chaparro Schmiel (left), head of the
Brazilian subsidiary and Gerardo Montenegro Aznar
(right), head of the Mexican subsidiary
www.helukabel.com

Expert-talk about Protection, Licensing and Security
The protection, licensing, and security of software is one of the most important
challenges in safeguarding digital know-how. One company is particularly successful
at protecting software against counterfeiting, reverse engineering, and tampering:
Wibu-Systems. As one of the world’s three leading suppliers in the software licensing
industry, it ranks among the top two vendors of hardware-based software protection
and has no equal when it comes to embedded software monetization. Dirk Schaar,
Editorial Director of ‘World of Industries’ has met Oliver Winzenried, CEO of WibuSystems at the Industrial Automation Show Beijing to speak about the digitization
of machines and the importance of protecting intellectual property.
In their conversation, they discussed how digitization will change machines and
industrial plants. In Oliver Winzenried’s opinion, digitization is making production
processes more flexible and products more customized through software-realized
features that can be upsold in the field. Connectivity between remote factories
is increasing and powering the automation of all industrial processes. However,
as hardware is becoming commoditized and more and more IP is transferred into
production data, production processes need to be shielded against cyber attacks.
Wibu-Systems offers the best solutions for the protection, licensing, and security of
digital assets. This includes CodeMeter, developed to support industrial machine
manufacturers and device makers. CodeMeter encrypts and signs the software associated
with the device, making it harder for would-be saboteurs, hackers, and crackers, to
reverse engineer, pirate, or manipulate the precious bytes.

VIDEO
Find out more about the
passion and need of
protecting digital content
in our video.

Watch our video to see what else Wibu-Systems has to offer, find out more about the
company’s international activities, and discover what’s behind the new Blurry Box method!

http://bit.ly/Wibu-Systems_Interview

http://www.wibu.com

Time-less
E4.1L: Moving energy made even easier ...
Fast harnessing and time-less design.

Reduce assembly and harnessing time by 80 %*
The E4.1L e-chainsystem can be harnessed faster than any other. New separators
and strain relief elements enable lightning-fast assembly and strain relief of complex,
multi-level cable ﬁllings. igus.eu/E4.1L

plastics for longer life

®

®

* measured in the igus harnessing factory
®

Tel. +49 2203 9649-800 info@igus.eu

The terms "igus, e-chainsystem, plastics for longer life" are legally protected trademarks in the Federal Republic of Germany and, where applicable, in some foreign countries.
Igus-2-englisch.indd 1

Visit us: SPS IPC Drives, Nürnberg – Hall 4 Booth 310 | Marintec China, Shanghai
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What made China
the manufacturing
power that it is today
Author: Sushen Doshi,
International correspondent
for World-of-Industries

To keep focusing on China as a driver growth in terms
of industry and manufacturing investors need to have
a clarity of how the country’s huge economy came into
being, the knowledge of China’s ascent and its sectorwise composition will lead us to the direction where
China is going from here on.

NEWS AND MARKETS

T

he Chinese economy has experienced astonishing growth in
the last few decades that has catapulted the country to become
the world’s second largest economy. In 1978, when China started
the program of economic reforms, the country was ranked ninth in
terms of nominal GDP with $ 200 billion; 40 years later it jumped
up to second place with a nominal GDP of $ 11 trillion. Since the
introduction of the economic reforms in 1978, China has become the
world’s manufacturing hub, where the secondary sector comprising
manufacturing industry and construction represented the largest
share of GDP. However, in recent years, China’s modernization has
propelled the services sector and it has became the largest category
of GDP with a share of 46 %, while the manufacturing and industrial
sector still accounts for a sizeable 45 % of the country’s total output.
Meanwhile, the agriculture sector’s weight in GDP has shrunk dramatically since the country opened its shores to the world.

Brief history of China’s industrial ascent
Deng Xiaoping, China’s paramount leader in mid-1970s, pushed for
bold reforms that reshaped the country’s economy. In December
1978, Deng Xiaoping announced the official launch of the modernizations in four core areas: agriculture, defense, industry and
science & technology. These economic reforms increased the role
of market mechanisms and reduced government control over the
economy, opened up China to foreign industry and investment,
WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 5/2017

and established special economic zones. In early 1990s, most of
the state-owned companies, except some large monopolies, were
privatized or liquidated, thus expanding the role of the private sector in the economy. During the same period, China also reduced
trade barriers; introduced deregulation and new taxes; reformed
and bailed out the banking system. In addition, China’s entry into
the WTO in December 2001, provided a huge boost to the country’s
trade prospects.
In 2002, President Hu Jintao and Premier Wen Jiabao that came
into power, tried to reduce the income inequality between the
coastal cities and China’s countryside, as the country’s skyrocketing
growth mostly benefited just one part of the population. The government increased subsidies, scrapped agricultural taxes, slowed
privatization of state assets and promoted social welfare. By the
mid-2000s the economy experienced an unprecedented economic
growth mainly due to booming exports, resilient private consumption, soaring manufacturing and massive investments coming in.
However, the 2008 global financial crisis forced the Chinese authorities to change their policies. In November 2008, the Chinese
government unveiled a $ 500 billion stimulus package in an attempt
to shield the country from the worst effects of the financial crisis.
With such a stimulus package, China was able to weather the crisis
better than most other countries, with GDP growing above 9 % and
low inflation. However, the policies implemented during the crisis
to foster economic growth exacerbated the country’s macroeconomic imbalances. In order to tackle these imbalances, the administration of President Xi Jinping and Premier Li Keqiang, unveiled
measures aimed at promoting a more balanced economic model at
the expense of the once-sacred rapid economic growth.
In the recent years, China’s dreams have endured some growing pains. Although still solid, economic growth has slowed. In
2016, the Chinese economy missed its 7 % growth target for the
year, marking the first time in two decades that growth has come in
below the target. Investment in manufacturing and infrastructure is
also slowing as the nation shifts from an investment driven growth
model to a one more focused on consumer demand.

China’s trade structure and FTAs
Over the last two decades, China’s current accounts and capital
accounts have recorded surpluses every year. This situation of surpluses in both, the current and the capital account has skyrocketed
China’s foreign exchange reserves to almost $ 4 trillion in 2014. The
capital account has benefited from increased inflows of foreign direct investment (FDI), with record inflows of $ 118 billion in 2013,
thereby making China the second largest recipient of foreign investment. In terms of trade, China has experienced uninterrupted trade
surpluses since 1993. The total trade revenue has multiplied by
nearly 100 to $ 4 trillion in only three decades. Over the years, China
has engaged in several bilateral and multilateral trade agreements
that have opened new markets for its products. A Free Trade Agreement (FTA) between China and the ASEAN nations came into effect
in 2010, which created the world’s third largest free trade area in
terms of nominal GDP. China also established, FTAs with countries
such as, Australia, Chile, Costa Rica, Korea, Peru, and Singapore.
Moreover, there are other FTAs under negotiation with the Gulf
Cooperation Council, Japan, Norway and Sri Lanka. In January
2017, USA pulled out of the Trans-Pacific Partnership (TPP), a FTA
between the United States, Japan, and 10 other Pacific Rim countries. Since then, China has attempted to re-organize its ‘Regional
Comprehensive Economic Partnership’ (RCEP), a planned FTA
between China, Japan, South Korea, India, Australia, and the ASEAN countries. The RCEP is not meant to be as comprehensive as
the TPP, in that it is merely about removing tariffs. The TPP, on the
other hand, included new rules governing cross-border investment,
protection of intellectual property, labor rights, and environmental standards. Whatever the format of RCEP winds up being, it will
liberalize trade in Asia and in the process fuel growth in the region.

Exports from China
In 2016, China had more than $ 2 trillion of revenue coming in
through its exports. The electrical machinery and equipment
industry was the largest export sector with a revenue more than
$ 550 billion. Machines including electronics and computers
were responsible for more than 16 % of China’s total exports by
value ($ 340 billion). The furniture and textiles industry brought
in around $ 90 billion and $ 150 billion respectively, in export revenues for China in 2016. The optical and medical apparatus industry generated around $ 68 billion, whereas plastics and automobile
industry generated $ 65 and $ 60 billion respectively. From a continental perspective, 49 % of Chinese exports by value were delivered
to other Asian countries while around 20 % to North America, 19 %
to Europe. Although exports to Africa and South America expanded
rapidly, they only account for 10 % of total exports. Due to China’s
increased manufacturing capabilities, low cost labor and other cost

competitive advantages, the country has experienced an astonishing growth of more than 25 % annually in real goods and services
exports during the 2002 to 2008 period.

Imports to China
In order to supply for its factories and support China’s rapid industrial development, the country’s imports are mostly dominated by
intermediate goods and a wide range of commodities, including
oil, iron ore and copper. China’s soaring demand for raw materials
pushed global commodity prices up until 2014, thereby boosting
the coffers of many developing nations and commodity-exporting
economies. However, since the end of the commodities super cycle
at the end of 2014, global commodities prices have fallen partially
due to a decrease in demand from China.
Supply of imports into China is mostly dominated by Asian countries, with a combined share of around 30 % of total imports. Purchases from Europe and the U.S. account for 12 % and 8 % respectively. Imports from Africa, Australia, the Middle East and South
America have increased strongly to represent a combined share of
around 50 %. Parallel to exports, the growth in imports of real goods
and services recorded an annual average expansion of around 24 %
from 2002-08. However in 2009, imports experienced a contraction
due to the global crisis, but recovered quickly and posted an increase of around 7 % in 2012-13. As the construction boom fades in
China, the demand for natural resources also declined. This pulled
down the global prices for base metals, energy products, as well as
other resources. In 2015, Imports contracted sharply by 14 % as the
Chinese economy adjusted to its new growth dynamics.

China’s competitiveness
Currently the hourly wages in China’s manufacturing sector are
now higher than those in every Latin American country other than
Chile and are nearing the levels found in some of Eurozone’s lowerincome countries such as Greece. This is a huge change from just
a decade ago, when China’s wages were among the lowest in the
world. It means that living standards in China have risen substantially. It also means that China is losing its competitive advantage of
low labor costs. According to some leading analysts, the productivity of Chinese manufacturing workers has actually increased faster
than their wages, thereby helping China stay competitive. Looking forward, China’s aging population and declining working-age
population means that wages are likely to keep on rising. This will
cause a further shift in the composition of Chinese manufacturing,
away from low-value-added processes towards high-tech and high
value-added processes.
Photograph: fotolia z
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Shanghai: the capital of China’s
automation industry
China’s escalating labor costs are eventually
undermining productivity and are eating into
economic progress. There is fear that China could
become less competitive compared to emergingmarket rivals. The growth of automation and the well
established industrial supply chain are the two of the
most strong reasons for optimism about China.

O

NEWS AND MARKETS

ver the last 35 years, China has become the world’s most
prominent manufacturer, churning out everything from
shoes to heavy machinery. Powering that ascent was the heavy
inflow of foreign direct investment, state spending and seemingly unending pool of cheap labor. But now as the Chinese wages
keep rising, the global demand for China’s products slows and
the workforce ages, the decades long manufacturing boom might
come to an end. According to the National Bureau of Statistics, In
2015 alone, China’s exports fell, the worker wages increased on an
average by 8 % and the number of working age people fell by more
than 4.5 million. A volatile business environment has prompted
many of the foreign companies to reduce their China exposure.
A business survey published by American chamber of commerce
in Beijing, found that a lot of manufacturing companies are planning to move or have already moved their production facilities
outside China, to countries like India, Vietnam, Mexico and some
even to America.
To help China recover from its industrial decline, the Chinese
leadership has emphasized on industrial automation. Large scale
deployment of industrial automation technologies and robotics
can help China’s factories to raise their efficiency and reduce overall costs. The use of advanced automation technologies and hightech machineries has just begun to take off in China in the last
five years, and it’s expected to grow considerably in the next five.
China is now the biggest market in the world for industrial robots,
and the number of these robots in China’s factories is expected to
increase by an average of 25 % each year between 2017 and 2020,
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according to the International Federation of Robotics. Increased
levels of automation in factories will bring many benefits, including allowing the Chinese manufacturers industry to progress from
low-end products to high-value areas such as electronics and
other forms of technology.
Apart from the benefits for Chinese manufacturers, this process is
likely to spur demand for automation hardware, software and skilled
employees. Though China is working hard to expand its domestic
automation hardware and software industry, much of its automation
equipment, comes from leading foreign companies. For example, the
German and Japanese corporations are among the leading market
share holders for majority of the automation product segments. Despite high growth in percentage terms in the r ecent years, the base of
companies deploying factory and process automation technologies
as well as robotics, in the country is modest compared with the enormous size of China’s manufacturing base and the number of workers
it employs. The opportunity for companies in the industrial automation sector is strong and is expected to grow at an average annual
growth rate of around 15 % until 2020. This means the market size is
expected to almost double within the next few years.
China’s construction sector requires minerals and natural
resources in vast amounts. But due to China’s overcapacity at factory levels and reduced construction activity, the growth prospects
for automation segments in industries such as steel, mining and
construction materials offer a roughly 4-5 % annual growth. In the
recent years, China’s internal demand for chemicals, pharmaceuticals, petrochemicals and electrical energy sectors has increased
rapidly. Therefore with good quarterly earnings, improved global
and domestic demand and rising labour wages, manufacturing
companies in the above industry sectors are in a more comfortable
position to invest in process automation. For factory automation,
the renewable energy sector and pharmaceuticals in particular are
seen as major growth drivers, with more than 15 % annual growth
potential. The most significant of all the industries, in terms of market size and variety of automation systems deployed, are definitely
the electronics, automotive and heavy machinery industry sectors.
They represent the largest market for industrial automation prodAuthor: Sushen Doshi, International correspondent for World of Industries

ucts and systems; and with increasing demand for all electronic
products and automobiles, these industry sectors are well positioned more than anyone else to focus more on automation systems
in short as well as long term.

Shanghai: An ideal location with a enormous
market potential
As the most influential automation event in the Asia-Pacific, the
Industrial Automation Show in Shanghai is the perfect place to
know about China’s industrial automation landscape. The event
is organized at the National Exhibition and Convention Center
in Shanghai from 7th to 11th November. Every year, this international event has been attracting more than 100,000 visitors and
industry experts from all over the world. In 2017, this number is
set to increase to a whopping 160,000 visitors. Given its strategic
location and the size of market Shanghai represents, IAS has become the most ideal choice for foreign and domestic enterprises
in China. This show provides comprehensive solutions for factory
automation, production and process automation, digitalization
of manufacturing, mechanical and electrical systems along with
industrial IT. In 2017, IAS will delve into the theme of ‘innovation, intelligence and green’. More than 600 leading companies
will be showcasing their products and intelligent technologies in
a display area of 55,000 sq. meters, the event attracts exhibitors
not only from China but from all over the world, including USA,
Germany, Japan, Taiwan, India, Holland and France. Visitors,
mainly representing the machinery manufacturing, automobile,
electronics, energy, food and beverage, pharmaceuticals, packaging and machine tools industry attend this international event
in search of innovative products and comprehensive systems for
their industry’s requirement.
This trade show hosts a broad range of products and technologies related to production and process automation such as linear
positioning systems, automated assembly & handling systems,
control systems like PLC, scada, industrial automatic data capturing and identification systems, embedded systems and industrial
PCs, industrial image processing systems, sensors and actuators,
communication network and field bus systems, measuring and test
systems, laser technology and compressed air technologies. The
product line up for electrical systems and technologies is also quite

comprehensive, with domestic as well as international corporations
displaying their products in this segment which include; transformers, accumulators and uninterruptible power supply units, electric
switch gears and equipment for electric controls systems, electric as
well as mechanical drive systems, electric motors, frequency drives,
electric and electronic test and measuring equipment, cables and
cabling accessories, electronic and opto-electronic components. In
the field of automation software and IT, the visitors can see software systems directly used in manufacturing set ups, basic software
systems and development tools for industrial applications, and the
required IT hardware.

A leader market for industrial robotics
In the recent years, China has been a huge market for robotics,
even challenging Germany, Japan and South Korea in terms of
number of robots installed annually. Despite the double digit
growth in number of installed robots, China still lacks far behind
in terms of robot density. As China and its manufacturing industry look to improve its position globally, the demand for industrial
robotics is set to rise by 25 % every year. The industrial robots from
Chinese as well as international companies have always been a
highlight of the show in Shanghai. This year too, the robotics sector has been drawing a lot of attention with even more exhibitors
bringing their latest technology and supreme robots to the show.
Global experts from the robotics sector discuss about the current
market scenarios, future product developments and explain their
technological successes in various application industries. This
event creates a platform of knowledge transfer and interactions
for participating specialists and visitors.
For engineering and management experts across China, the
Industrial Automation Shanghai is definitely the must attend event,
as it provides the visitors and exhibitors to find new solutions,
products, suppliers and clients. Shanghai proves to be an excellent
location to interact with the global industrial community and share
knowledge, to forge new business associations and create stronger
networks.
Photographs: Lead fotolia, other photos Nicole Steinicke

www.industrial-automation-show.com
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Perfect positioning in one of the
largest ports in the world
From a bird’s-eye view, the hustle and bustle in a
container port is reminiscent of Where’s Waldo: In
wind and rain, day and night, transport containers are
removed and stacked, loaded and unloaded, shipped
and sent on their way. Compared to the containers, a
position encoding system is minuscule - but for smooth
processes, it is of great importance.

I

SENSORS AND MEASUREMENT

n 2015, over 36 million standard containers were handled in
Shanghai, the largest port in the world - that’s more than one
container per second! In order to cope with such a fast pace, all
processes must run smoothly. As soon as an ocean liner docks
with up to 20,000 containers on board, the unloading cranes move
into position at the quay on rails. They are also true giants: at over
50 meters high, their boom must span the water-side of the large
ships, in order to be able to remove the last transport containers
from the rearmost corner of the loading area. The cargo ship has
barely moored when the container bridges begin their work. One
container after another is packed by the gripper, hefted, moved to
the land-side while suspended and then set down there. Usually, it
takes less than a minute until a pallet truck arrives, loads this container, and transports it to the loading area of a mobile portal crane.
These so-called “gantry cranes” are smaller than the container
bridges, but still big enough to make a 40-foot container look like

a shoe box. As “rubber-tired gantry cranes” (RTG) they move back
and forth on large rubber tires or on rails.

Shanghai: Gateway to world trade
In the work area of such an RTG, which looks like a gigantic gate, up
to six containers can be densely stacked on top of each other and
side-by-side in up to 14 rows. This is done quickly and to save space,
because space and time are a rare commodity in the harbor, even
more so when the vessel is larger. In modern major ports, processes
controlled by people are already largely optimized. Further efficiency
requires a higher degree of automation - a perfect scenario for solutions from Pepperl+Fuchs.

Crucial position determination
The gantry crane, for example, can be operated automatically. “The
crucial prerequisite for this is that the crane recognizes its exact
location at any time”, explains Armin Hornberger, Head of Product
Management for Industrial Vision Components at Pepperl+Fuchs.
“Maximum precision really counts. The containers should be
stacked as closely as possible; larger measuring tolerances add up
to significant deviations across long stretches. The new version of
our WCS position encoding system optimized for outdoor use offers
ideal sensors that are accurate down to the millimeter for position
detection of gantry cranes.”
The new WCS consists of a pollution-resistant coding rail, made
of stainless steel for outdoor use, and U-shaped thru-beam sensors
with powerful infrared LEDs. The rail is mounted on the side of the

The position encoding system optimized for
outdoor use offers ideal sensors that are accurate
down to the millimeter for position detection of
gantry cranes

path of the gantry crane, and the WCS reader is on the crane itself.
The infrared light of the sensor falls through the slots in the rail,
the reader collects the resulting code pattern and converts it into
an absolute position specification with an accuracy of ±0.4 mm.
Even at high speeds, the WCS works reliably in real time and over
distances of up to 314 meters.

From arctic port to tropical heat
Detection is a noncontact process, the infrared spectral range excludes all ambient light irritation, and temperature fluctuations do
not play a role. The major innovation in this version of the WCS is
the double housing of the reader. “We have designed the system
for use outdoors by providing it with an additional housing made
of a highly stable, special plastic, which can also handle strong
mechanical effects such as impacts and shocks or heavy hail,” says

Hornberger. The sensor corresponds to IP69 degree of protection, is
heat-resistant, water-resistant, and dust-tight. It tolerates steam-jet
cleaning, and resists even aggressive substances such as salt water,
acids, and alkalis. It is almost completely insensitive to weather
influences. Thanks to the built-in heater, which is automatically
engaged at low temperatures, temperatures down to -40 °C are possible. “This makes this device ideal for ports all over the world, from
the Arctic to the hottest regions—and also for other applications
under harsh conditions, such as in electroplating plants, in the
chemical industry, or waste incineration,” explains Hornberger.

Proved in numerous applications
Flexible connection options allow installation even in cramped
conditions. The low total width of the system also saves valuable
space. At the same time, the outdoor version of the WCS is compatible with all previous WCS components and can be connected with
each control panel to which data is sent via a serial RS-485 or SSI
interface. A wide range of interface modules are available for connection to bus systems. “The WCS came on the market in 1989 as
the first absolute positioning system in the world. Since then, it has
proved itself in numerous applications in intralogistics as well as in
elevator technology, and in the automotive industry. The new outdoor version now lays the foundation to completely automate the
operation of a gantry crane or similar large devices with long travel
paths - even if salty sea air and spray challenge the WCS,” stresses
Hornberger.
Photographs: lead fotolia, other Pepperl + Fuchs

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 (2015), the company has more than 40 foreign sub
sidiaries on six continents, and manufacturing facilities.
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Fast track development of the
automation process in China
There is hardly any other country where automation
and digitization is currently progressing as
dynamically as in the People’s Republic of China. The
strategic areas of the industrial development program
“China 2025” also include CNC machines. High-tech,
German companies are amongst the preferred
technology partners, as demonstrated by the market
segment for cutting machines.

About Eckelmann
The company develops and produces a powerful
portfolio of complete solutions for device, machine and
system automation: hardware and software for machine
automation, regulation and control systems for commercial cooling systems and building technology and system
integration and software for system automation.
The staff of Eckelmann Group totals 450 and accounts for
an annual revenue of EUR 60 m (2016). The headquarters
are located in Wiesbaden, Germany.
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Eckelmann AG, founded in 1977, specializes in control equipment
for machines. The company, based in close proximity to Frankfurt,
Germany, has established a high level of expertise for certain applications, including oxyfuel, plasma, laser and water jet cutting, for
example. E°EXC control units are among the most technologically
advanced CNC control units for cutting applications. They have
a wide range of technology-specific functions, such as integrated
height control tools and plug & play solutions for various laser and
plasma power sources. In addition to conventional cutting processes, the control unit also supports cutting of various bevel and pipes,
drilling, and marking applications. The mechanical engineer can
thus rely on fully developed solutions to accelerate the engineering
process and launch high-performance machines on the market
within a short time.

Complete CNC solution for standard cutting
machines
Since 2012, Eckelmann has also been supplying its solutions
to Chinese mechanical engineers via its subsidiary in Beijing.
Its complete, out-of-the-box CNC solution for standard cutting
machines offers mechanical engineers a technological advantage
thanks to the simple integration of high-quality and future-oriented functions. The compact control unit, with the melodic Chinese
name “ba ba ling E°EXC 880”, is preconfigured for all standard
cutting technologies and includes all of the frequently used I/O
functions.

Amongst other things, the I/O functions include an output for the
pulse width modulation required to control the laser output, for
example. The control unit supports all of the conventional plasma
power sources, laser sources and laser heads as standard. Complete technology packages can be pre-installed for laser cutting
or plasma and autogenous cutting, thus enabling a simple plug &
play function to be used. Thanks to the integrated I/O functions,
modules do not need to be combined thus reducing the amount of
cabling work required whilst minimizing possible errors.

Application-optimized operation and customized
features
The user interface has been optimized for the cutting process. It
focuses on practical needs and is being developed on a continuous basis. It also includes a modern, graphical macro library with
around 50 standard components for the efficient and intuitive NC
programming.
The functionalities of the compact control unit have a lot to offer.
The E°EXC control range supports most common CNC technologies, such as milling and drilling, and the open design of the control
unit ensures that it is very easy to integrate additional drilling or
milling devices as well as other processing technologies. The integrated PLC can be used to manage sequence controls for conveyor
systems, for example. Only a few specialized control units available
on the market can offer such flexibility.
The all-in-one CNC solution is limited to four interpolating axes
and is thus not subject to any export restrictions. A total of up to
eight CNC axes can be controlled. While the modular E°EXC 66
system can be used for more complex applications.

Chinese EtherCAT standard
“EtherCAT is certainly becoming popular in China, especially since
the Chinese government declared EtherCAT 2014 to be the national
Chinese standard, explains Huang Weiming, General Manager at
Eckelmann Beijing. “We have been supporting EtherCAT as a drive
bus since 2011 and are thus one of the trendsetters in the Chinese
cutting market.”
Xu Guanghui, the Managing Director of Tangshan Rate Technology Co., LTD. explains: “We have successfully implemented controls
from Eckelmann since 2013. A decisive factor for us was the high level of quality and reliability of the components. The compact control
units have been developed from a considerable amount of cutting
expertise. It has helped us to significantly reduce our time-to-market. We also value the solution-specific support for the applications
provided from Wiesbaden and Beijing. Well-developed, Western
control technology is helping us to achieve a competitive advantage.”

02 Protec-6000 from Tangshan Rate Technology with one plasma and
five autogenous cutting heads

01

Ba ba ling E°EXC 880 an
all-in-one control unit for cutting machines with integrated I/O functions

For every requirement
If additional processing power is required for more demanding
applications, such as the precise bevel cutting or machines with up
to 32 CNC axes, mechanical engineers can use the modular E°EXC
control system and configure a tailored solution. Powerful controllers and I/O modules are available for this purpose.
As the all-in-one control system and its big brother, the E°EXC
66 use the same NC core, all of the machines can be equipped
and managed with the same control system, regardless of whether
they are small series machines or up to 25 m long high-end portal
machines.

Innovative partner for cutting solutions
“We do not simply want to export our CNC controls to China, but
see ourselves as an innovative partner for Chinese mechanical engineers,” explains Roland Simon, Sales Manager at Eckelmann.
Two current trends that engineers are facing include the fact that
various processing technologies are increasingly being combined
in one machine and that the complexity of applications is increasing. The E°EXC from Eckelmann and its comprehensive application
support provide mechanical engineers with a perfect solution for
cutting and other CNC technologies.
Photos: lead fotolia, 01+03: Eckelmann AG; 02: Tangshan Rate Technology

www.eckelmann.de/en

03 Example of complete
modular equipment for a
cutting machine
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The two sides
of the coin

This new industrial trend human-robot collaboration
implies a lot of talk and discussion: Are robots killing
jobs? Isn’t working with collaborative robots still
dangerous? Is their implementation costly and
time-consuming? With all these questions, it is
worth taking a closer look at both sides of the coin.
Human-robot collaboration holds a high potential
and numerous chances for both companies and their
employees.

economic changes and challenges of coming years. Adidas Speedfactory is a very good example to illustrate what those challenges
will likely be: The Speedfactory is able to produce a unique pair of
sports shoes in only about five hours – with the help of robots. At the
moment, the development and serial production of sports shoes including the designing in Germany and the fabrication in Asia takes
up to 18 months including all transportation routes. The Speedfactory will enable adidas to produce cost-effectively and with high
quality in Germany as well as offer their customers individualized
products, tailor-made to their needs and requirements. Thus, adidas
not only meets the trend for individualized goods, but also relocates
parts of their production from Asia back to their original enterprise
location – a strategy other Western companies also pursue and that
can only come to success via automation.

From quantity back to individuality and quality

I

t naturally takes time until a new technology is generally accepted.
What was true for the automobile at that time now also holds true
for automation – and, of course, for human-robot collaboration.
This new industrial trend sees workers and so called collaborative
robots (dubbed ‘cobots’) moving closer together and ideally working hand in hand without any or with minimal protective fencing.
Although there is a lot of talk and discussion going on about this
new form of cooperation between humans and machines, it has not
yet found full-coverage use in industrial production. The new technology still poses a lot of questions, which need answering.

Why robots are getting ever more indispensable
Business leaders always have to think ahead. In times of globalized
markets the pressure of worldwide competition and pricing is higher than ever. Each and every investment – especially in new technologies – not only has to be useful, but also sustainable. Therefore,
many companies see automation solutions as the key to meet the
Author: Helmut Schmid, Managing Director of Universal Robots (Germany)
GmbH and General Manager Western Europe, München, Germany
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The aspects illustrated by adidas’ example also apply for almost any
other industry, company size and production method: Whereas the
variety of products rises, the product life cycles grow shorter. While
faced with a real overkill in terms of the range of available consumer
goods, consumers’ demands for individual, high-quality and sustainable products are increasing. However, meeting those varying
customer demands and still operate on a profitable level is very
challenging, as it means an ever-decreasing production volume
down to lot size 1 with an ever increasing product variety at the
same time. Companies are confronted with the need to implement
highly flexible and adaptable production processes. Cobots can be
seen as a suitable measure to meet these challenges.

Combining the best from two worlds
Human-robot collaboration means bringing together the best from
two worlds. In consequence, humans and robots end up doing what
they are best at. One complements the strengths of the other – and
vice versa. It is advisable to automate tasks with cobots that show
the following four characteristics: They are monotonous, like tightening bolts or machine tending, or ergonomically disadvantageous

01 Employees and collaborative robots complement each others’ strengths at
Swiss components supplier FME Feinmechanik AG

02

Implementing collaborative robotics enables companies of every
size to raise their productivity and stand up to the global competition

and repetitive activities, e.g. the manual cutting of certain components. Furthermore, these jobs often require the same constant
speed and precision to guarantee a smooth production process and
satisfactory product quality.
Not only are humans generally overqualified for tasks like that,
but they are also at a potential disadvantage compared to robots as
regards speed and precision. Cobot solutions provide two advantages here: While the robot may take over repetitive, monotonous,
ergonomically disadvantageous or even potentially dangerous
tasks, it will free its human colleagues to pursue more creative and
demanding jobs. As a result all resources will be used more efficiently. For the practical implementation, it is indispensable to find
the right cobot for one’s needs: One that can not only work safely
alongside human colleagues, but also function as a multi-purpose
tool for many different tasks, be it Pick & Place, CNC, quality inspection, assembly or packaging.

One robot – multiple applications
Flexibility, ease-of-use and intuitive programming are the most
important criteria that robots should fulfill in order to help businesses, especially small and medium-sized ones, to meet current
and future production challenges. Only collaborative cobots, like
Universal Robots’ UR3, UR5 und UR10, bring all necessary qualities
to make automation for companies of all sized and industries successful: They are not only cost-efficient and flexible but can also be
programmed easily and intuitively. This means that no highly specialized robot or IT experts are required to implement or operate
these cobots. Instead, any employee can learn how to handle them.

With robot arms against competitive pressure
A quick glance at the production of a Swiss component supplier
illustrates how this works in practice: With the help of cobot technology, FME Feinmechanik AG freed their workers from displeasing and monotonous tasks. Moreover, the small company’s robot
application boosted productivity so successfully that a new employee had to be hired, contradicting the common prejudice of robots
killing jobs. FME is a component supplier in high-precision mechanics and medical technology. It is a small company with around
15 employees and for a long time automation technology was not
even up for debate: Traditional industrial robots were too big, too
expensive and too dangerous. At the same time, the manifold product portfolio requires a highly flexible production, because FME
produces anything from prototypes to series and on to ready-toinstall modules. Their products are as diverse as the produced lot
sizes ranging from 50 to 10,000 pieces. Rising price pressure, dreary
and tiresome tasks and the wish to be able to produce larger lot

sizes eventually led to the implementation of cobots at FME. Today,
a stationary UR10 robot and a UR5 on a mobile platform robot carry
out all arduous tasks. Employees no longer have to put a screw collar into a machine every 13 sec. for eight hours during a shift. Not
only did the two cobots bring the required flexibility, but also caused
far-reaching changes within the company: As production could be
tripled and the pricing is more competitive today, the cobots made
it necessary to hire additional staff.

Human-robot collaboration helps companies and
their employees to optimize processes
For manufacturing companies, collaborative lightweight robots are
the new, economic alternative to expensive, traditional industrial
robots. They make automation affordable and thus a realistic choice
especially for small and medium sized enterprises. They can be
handled and programmed intuitively, require very little space and
allow for an easy and fast implementation everywhere. The cobots
are flexible and, if required, mobile tools that can be retooled for
different tasks within the manufacturing process. Downtime is reduced to a minimum. Therefore, cobots are ideally suited for companies which produce a wide range of products and small lot sizes.
For employees on the other hand, cobots are the right tool to free
them from monotonous and wearisome tasks. As a result, they can
dedicate themselves to more creative jobs and work as productively as
possible. Thanks to additional safety functions, it is possible for the
cobot to work alongside its human co-workers without or with only
minimal safety fencing. Therefore, it is one of the most outstanding characteristics of cobot technology to create additional value for
both the company and its employees.
Photographs: lead Adidas, 01 – 02 Universal Robots

www.universal-robots.com

About Universal Robots
The product portfolio includes the UR3, UR5 and UR10
robotic arms named after their payload in kilos. They are
sold in more than 50 countries worldwide. The company,
a part of Boston-based Teradyne Inc., has subsidiaries and
regional offices in the U.S., Spain, Germany, Singapore,
Czech Republic, India, and China. Universal Robots has
has about 400 employees worldwide.
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How to tackle the challenge
of access security
The majority of plants and machines in production
networks are already networked as part of the
Industrial Internet of Things. In order to ensure data
and service consistency, production networks in turn
are connected with company-wide networks (office
systems) and then connected with the Internet.
Although this kind of development opens up a number
of opportunities, ensuring access protection for
networked plants and machines poses great challenges
to operators in terms of IT security

T

he number of production networks connected will continue to
grow in the future. Ensuring access protection for complexly
networked plants and machines poses great challenges to operators in terms of IT security, which is known within the industry as
ICS (industrial control system) security. Production-related data
streams are reduced to a defined volume and machines and plants
are consequently protected through the application of known best
practice methods, such as creating a security architecture in keeping with the Defense in Depth principle, in accordance with ISA99
and IEC 62443. Meanwhile, ensuring maintenance and programming access to these kinds of systems represents a special task in
and of itself.

Author: Andreas Fuß, Marketing Network Technology, Phoenix Contact Cyber
Security AG, Berlin, Germany
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Dial-in nodes pose a significant security risk
As is the case with the ‘onion’ approach to IT security, implementing the Defense in Depth concept for security architecture involves
constructing several network security layers that are protected
from one another through access restrictions. The outermost layer
is connected with the Internet and thereby represents the least reliable level. These levels are also known as ‘trust levels’; the trust
level increases with each successive network layer. This means that
the heart of the ‘network onion’ consists of systems that require an
especially high level of protection – in production networks, these
are the machines and plants plus their components. These systems
are protected by constructing invisible subnetworks through NAT
(network address translation), masquerading, and setting access
restrictions that only permit data streams that are absolutely necessary for manufacturing.
In order to be able to carry out service and maintenance tasks,
the corresponding employees at the operating company as well as
the mechanical manufacturer’s external service technicians need
to receive access to these specially protected network areas. In the
past, they could often dial up access to them through their own
nodes. Dial-up nodes that are directly accessible through the phone
network pose a significant security risk, however. This is because
the dialer can access the entire network and usually doesn’t have to
go through any authentication process to access the systems connected to it. Nowadays, this outdated technological setup is often
replaced by popular VPN remote maintenance access.

Setting up a service network
The solutions described above enable identity verification of the
persons authorized for access as well as encrypted data transmission. However, individuals with access rights still have free access
to the protected network. Moreover, encryption prevents machine

01 Constructing a service network zone to serve as
a transfer point for service connections allows these
to be securely restricted and monitored

02 During servicing, the machine operator’s

technicians are integrated into the network via VPN
connections or direct access

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.

operators from gaining any insight into the data, which means they
have no control over the data. As a result, damaging events cannot
be traced. A further problem resulting from this concept is that each
machine manufacturer would like to use their own preferred remote access system. This results in heterogeneous, unmanageable
IT landscapes. Moreover, VPN remote maintenance access does not
solve the issue of providing the operator’s service technicians with
controlled, authenticated access.
If the internal service employees are granted extensive access
rights to the plants and machines, the security level significantly
drops as a result. Because of this, corresponding access should
always be reduced to the minimum necessary level. One way of
doing so is setting up a separate, isolated network zone (a service
network) to hand over or route service connections. In the IT sector, this type of network zone is also known as a demilitarized zone.

Control over all service connections
The security appliances in the FL mGuard product range by Phoenix Contact are suitable for industrial applications and protect individual manufacturing cells. Moreover, they also enable service network zones to be constructed. Due to their systematic orientation
to ICS security, these devices offer precisely the range of functions
that is required for carrying out the tasks described here. The service network is ideally located on the level of the production network. Both networks are separated and isolated from one another
by the security appliances.
The FL mGuard products also act as an access point for the individual networks of the production cells. These networks are transparently integrated into the service network via VPN connections.
Corresponding service connections based on VPN can be built
on top of and dismantled from the production cells. A key switch
that controls the security appliances via the integrated digital
I/Os can be used for this. Alternatively, machine operators can use

03

The company also offers
analysis and
consulting on
security topics

an HMI device that communicates internal network events. This
method a llows operators to control possible service connections at
all times. Firewall rules within the VPN connections can determine
authorized service access. If the use of VPN connections in the
internal networks is prohibited, the GRE (Generic Routing Encapsulation) tunnel function and conditional firewall (or the changeable firewall rule sets) provide the same functionality.

Activation of dynamic firewall rules
The machine manufacturer’s external service technicians are connected to the service network zone via VPN. Phoenix Contact also
offers the right solutions for this application, with the FL mGuard
Secure VPN Client or the FL mGuard Smart2 VPN. The machine
operator’s technicians can also be connected via VPN connections
or direct network access. All access can be configured in such a
way that the respective technician needs to be authorized via the
user firewall of the security appliances. This process opens up the
opportunity to activate dynamic firewall rules for defined users.
These rules apply to IP addresses that are used for authentication.
In this way, each technician is only permitted certain access, which
means that a multi-level security concept can be created. If the
operator accepts the VPN solutions preferred by the machine manufacturer, the corresponding end devices should be placed within
the service network zone.
Providing service access to plants and machines opens up significant advantages to operators, but also entails large challenges in
terms of access security. The right strategies and special technologies allow operators to master these challenges and thereby reduce
maintenance costs while increasing availability.
Photographs: Phoenix Contact

www.phoenixcontact.com
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Chainflex cables – developed and
tested for motion
Cables in e-chains – this has not always been a
harmonious relationship. In the late 1980’s, damage
to “flexible” or “chain-suitable” cables occurred more
and more frequently when such cables were actually
used in energy chains. Warehouse automated storage
& retrieval systems, which were becoming faster
and faster, increased the demands on cables. This
was the starting signal for igus as an independent
cable supplier, and since then have long established
themselves as the benchmark in this market.

I

n searching for a new solution, igus found what it was looking for
in the structure of steel cables and wires braided in bundles. Wires
braided in bundles differ significantly from the previous concepts of
cables wound in layers, which are frequently still used today. In the
case of layered cables, the cores are wound in several layers around
the centre of the cable, and film or fleece is often placed between
the layers. The main disadvantage of this cost-effective manufacturing method is that the cores are subjected to high tensile and
compressive forces within the radius of the energy chain when it
is bent. These forces act on the cores, then lead to the damaging
“corkscrews” – especially in the case of long, gliding travel distances
and cables with many cores.

COMPONENTS AND SOFTWARE

Braiding in bundles is more resilient
The method of braiding in bundles used in chainflex cables is completely different to the other methods mentioned above. If there
are for example 18 cores, they are not wound in several layers one
above the other but are initially wound into bundles of three. The six
bundles, each consisting of three cores, are then braided together to
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form the complete cable. This bundled braiding, which is achieved
with different reverse twisting methods, ensures that the individual
cores are not stretched excessively within the chain radius. What is
especially important is that the whole braid structure is supported
by extruded and gusset-filling inner and outer jackets, meaning that
the spaces between the cores are completely filled with the jacket
material. This means that the cores cannot become unwound.
In the case of very extreme movements – such as torsion – other
cable design concepts are used. The so-called chainflex “robot”
cables are primarily used for industrial robots and other multiaxis movements and must be able to respond flexibly to extreme
bending and torsional movements without being damaged. Special shield structures and outer jacket materials also help to ensure
optimum cable durability. This is why robot cables need force-compensating elements, loose stranding elements, different slip planes
and different shield concepts in order to ensure that they continue
to function correctly, even after several million movements under
torsional stress. This is because the cables used in robot technology
have to repeatedly change the directions in which they move. For
example, the diameter of the braid structure can actually change
with torsion angle. The requirements for the shielded cable types
are especially high. In order to ensure that the forces acting on the
shield wires do not become too large, igus places sliding elements
above and below the shields, to ensure that the shield can move
freely in relation to the overall braiding structure as well as to

About igus
The igus GmbH is a leading manufacturer of energy
chain systems and polymer plain bearings. The Colognebased 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.

02 Due to braiding in bundles with

multiple braiding, it is ensured that
the individual cores are not stretched
excessively within the chain radius

01 In the 40-foot air-conditioning containers at igus, test cables are

03 The chainflex product range includes all types of cable - from control,

the outer jacket. The shield structure is specially adapted for this
purpose. This “soft” mode of construction gives the entire cable the
necessary freedom of movement, reduces tensile and compressive
forces, and preventing shutdown of a machine due to a premature
conductor breakage. For the “CFROBOT” chainflex cable series
used in applications with torsion of up to +/- 180°, igus guarantees
a service life of at least 5 million cycles or 36 months, whichever
occurs first.

standards and, thirdly, for cables moving in energy chains. After all,
one thing is certain: only real long-term tests under real-world conditions provide reliable information on the service life of cables in
energy chains.

tested continuously at temperatures of -40 to +60 °C in e-chains under
realistic conditions

The right materials make all the difference
Braiding is very important but the right insulation and jacket materials are also vital. As igus makes and tests all the components it
manufactures; it is possible to achieve the longest possible service
life when energy chains and cables are optimally matched to each
other. What was interesting about the many series of tests was the
knowledge gained about the materials and the extent to which the
materials are dependent on each other. One thing became increasingly clear in the tests conducted in the continually growing igus
test laboratory: the idea of “plastics plus cables” was the key to success for long life in chains. Pursuing the concept of “plastics for longer life”, igus, the plastics specialist, concentrated on improvement
and comparison of the plastics that are used in cables and e-chains
and that are continually in contact with each other. In addition to
external factors such as temperature, media and possible radiation,
this aspect plays a central role in the interaction of chain and cable.

Realistic test method in a cold chamber
It is important to devise practical tests that can reliably simulate
real applications. In contrast to a cold bending test, the cable in the
igus tests is not wound once around a mandrel, cooled down to the
temperature to be tested and then moved just once. The cables are
moved continuously in an energy chain at the test temperatures
to be achieved under real-world conditions. And this is done millions of times. To this end, the test cables are moved continuously
in e-chains placed in an environmental container. Depending on
the aim of the test, it can be carried out at temperatures from -40
to +60 °C. Here, they are subjected to continuous bending stress in
combination with the temperature stress. During large-scale testing
in a cold chamber with many different materials, it was found that
none of the mixtures currently available on the market, not even
PUR, was able to withstand the temperatures indicated on data
sheets during continuous movement in energy chains.
The end result was that igus is now the very first cable supplier to
define three different bending and temperature ranges for the jacket mixtures used for chainflex cables. Firstly, for stationary cables,
secondly for flexible moving cables in accordance with VDE or IEC

servo and motor cables to robot, bus and encoder cables, as well as FOC
and data cables

Knowing when something happens
In order to reliably predict the service life of all its products, the
specialist in moving cables in energy chains operates a laboratory
for moving cables in energy chains, a laboratory that is by far the
largest in the industry with a floor space of 2,750 square metres.
The resilience and load capacity of the products during continuous operation, are tested on 65 different test rigs today. Since reliability depends on the exact simulation of real working conditions,
test rigs are available with a wide variety of travel distances and accelerations and weather conditions. For the testing of large energy
chain systems such as those used in cranes, an outdoor test site
with a travel distance of up to 240 m is available. Here, components
have already been tested successfully at 4 m/s and with fill-weight
of 8 kg/m h over a total distance of 25,000 kilometres.
These “cable torture chambers” are not ends in themselves but
are used to consistently improve the designing and manufacturing
procedures. And what is the benefit to the customer? The certainty
that the selected cable actually functions. And functions so well that
it comes with a guarantee of up to 36 months or 10 million strokes.
In addition to the tests during the development of new products,
igus continually monitors its manufacturing processes. Cables are
taken from ongoing production according to a specific algorithm;
meaning at least 20 % of all the cables manufactured. These are then
evaluated in a batch test. This includes moving tests in e-chains as
well as a complete structural analysis after completion of the test in
an energy chain.

Facts and figures
In order to be always able to offer customers the most cost-effective
cable that will function reliably in their application, it is important
to offer a large variety of products and continually expand the
product range. With igus, uncomplicated online selection of the
right cables is easy (www.igus.eu/chainflex_Productfinder).
Altogether, the chainflex catalogue contains 1,381 cables, 1,244 of
which can supply directly from stock and deliver within 24 hours.
1,065 types of chainflex cable have UL approval and 403 types
have the unique DNV GL certification for offshore applications.
Photographs: igus GmbH

www.igus.com
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Revolution for engineering

What is actually contemporary or “modern” in
engineering? How can planning and design processes
be optimized in a sustainable manner? What are the
obstacles to faster designing and more reliable data?
The global leader in the manufacturing of cable
machines, Niehoff, has found answers and has drawn
conclusions.

Founded in 1951, Maschinenfabrik Niehoff has had a decisive influence on the development of the wire and cable industry. The
first multi-wire drawing machine, equipment for inline cable production or a reusable packaging system are just some of the milestones the company has set in the industry. Continuous research
and development in close partnership with the cable industry
have made the machine manufacturer the global market leader
with over 700 employees. Investments, for example, in technology and infrastructure, are intended to also secure this position in
the future. One of these investments was in the new engineering
platform.

“We have been searching very thoroughly for an engineering system
that is able to realize integrated design approaches,” reported Markus
Raab, Head of Electrical Design at Niehoff. This is because one of the
greatest obstacles to more efficient engineering processes and the
highest possible data quality is perceived there in system disruptions
and the resulting manual data transmissions. Thus creating circuit
diagrams in electrical design while manually processing bills of material (BOMs) in the ERP at the same time has to be a thing of the past.
“This was laborious and erroneous,” commented Raab.
Furthermore, the fact that it is integrated means that not only
graphic symbols, but the plant objects themselves, for example, devices, connections and cables, and also structuring objects such as
locations and functions, are stored in a central data model. “We think
this change, which we were able to achieve by opting for Engineering Base (EB) from Aucotec, is comparable to the move from twodimensional to three-dimensional design planning in mechanical
engineering,” said the Head of Design, “this constitutes a revolution.”
The realization that the long-used CAD tool had become outdated led the design department to look for an alternative in 2008. The
final decision was then made at the start of 2009. Thus the aforementioned revolution was just over eight years ago.

Permanent overview of the entire plant

Continuously consistent

For these reasons, Markus Raab highly values EB for enabling the
consistent work of all disciplines on a common database. According to him, the central server saves time spent on consultation, duplicate entries and sources of error. “Data maintenance only takes
place once in a system,” he stressed. This is due to the fact that, in
each case, the visibility of an object in Explorer, a graphic or a list is
only one image of the data in the central model. Regardless of where
information is added or changed, it appears immediately and au-

“We are very happy with our decision, which was also a bit visionary
at that time. Now, EB is not only contemporary, but its multi-layer
architecture and database-driven structure are still ultra-modern.
They create a special continuity and consistency, also in conjunction with our ERP system. This also makes us feel prepared for the
challenges ahead,” said Markus Raab.
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“As the global market leader, we are expected to be technologically up-to-date and have robust, long-lasting plants. We only
recently revamped a plant that was built in 1967 and renewed
its complete electrical system. Our engineering system must be
accordingly flexible and forward-looking,” explained the Department Head.
“Continuous” and “consistent” are important keywords in the
context of contemporary engineering and Niehoff’s idea of an integrated concept. This is because the massive increase in plant complexity, which has taken its course in recent years and is inevitably
going to continue with the development of Industry 4.0, requires
the maximum in terms of these keywords. One of the requirements
that plant engineers now face daily is of always keeping track of the
entire plant; this also requires the integration of external system
data. Equally challenging is the provision of data that is always reliable and consistent in the event of changes, despite simultaneous
work of the various disciplines in a project.

Common database avoids errors and saves time

tomatically in each further representation of the edited object
throughout the entire documentation.
Whether the complete electrical design, test station, machine
installation or service is involved: everyone thus always has the
up-to-date plant data in sight in real time and – depending on
authorization – may have access to it. This is known as the “single

„Our goal was not to reduce the number of
employees, but to become better.“
source of truth” in Industry 4.0 jargon. Currently, the colleagues of
the Spanish subsidiary are also being connected to EB, thus ensuring that they can use the system to work and access Niehoff’s server
in Schwabach as well as the Allgäu plant in Leuterschach.
Thus the central data model improves both the quality and the
flow of all information. It eliminates not only transmission errors,
but in fact the actual need for data transmission. “Our goal was not to
reduce the number of employees, but to become better,” stressed the
Department Head, “we succeeded!” According to him, EB also contains far more information today than would have even been possible
with the old system, for example, information on cabling materials.

Freedom
The flexibility and freedom provided by the system not only allow
everyone involved to have simultaneous, cross-disciplinary access
to all project information. They are all free to choose their approach
when designing, whether graphically or alphanumerically. Furthermore, the openness of the platform ensures simple, automated connections to other external systems such as Niehoff’s content management tool. “Despite the initial scepticism of users, they quickly
became familiar with EB after only one week of training,” was how
Raab described the change.
In the next step, the design department is aiming to use a configuration module of EB, with which complete plant models can
be created more or less at the press of a button from qualitytested templates and a specific variant and option management
system. “With the possibilities offered by the platform, planning
processes can really be optimized in a sustainable way,” concluded Markus Raab after the years of practical experience with
Engineering Base.
Photographs: Niehoff GmbH & Co. KG

www.aucotec.com

Sameness
Significant error minimization and thus saving of time were also
achieved by EB’s link to SAP, which the Head of Design emphasized
in particular. “In the past, circuit diagrams were created in electrical
design while BOMs for cabinets, machine installation and cabling
were manually developed in SAP at the same time,” he explained. The
system now transfers BOMs directly to SAP on an order-related basis.
“This ensures that the data is the same in both systems,” said Raab.
New materials created in SAP are automatically exported to EB.
Production also benefits from automated data output, for example, device labels, directly from EB to the printers. In addition, test
station employees and sales consultants have the same data quality
as all others because EB’s viewer shows the current original data.

About Aucotec
Aucotec AG has over 30 years of experience in developing
engineering software for the entire life cycle of machines,
plants and mobile systems. The solutions range from flow
diagrams via control and electrical engineering for largescale plants to modular harness design in the automotive industry. In addition to its headquarters in Hanover,
Aucotec operates six further sites in Germany as well as
subsidiaries in China, South Korea, France, the United
Kingdom, Italy, Austria, Poland, Sweden and the US.
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01 Niehoff has had a decisive influence on the development of the wire and
cable industry (photo: wire drawing machine)
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02 Whether the complete electrical design, test station or machine installation:
everyone has the up-to-date plant data in sight in real time
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Pyrometer and infrared
camera - a perfect team
Industrial applications in which non-contact
temperature measurement must take place range
from Research & Development, through production
to maintenance. In most cases, infrared temperature
measurement technology is used. Selecting suitable
devices is not totally straightforward. As well as the
decision between pyrometer and infrared camera,
many other boundary conditions must be taken into
consideration.

MACHINE VISION

T

emperature is one of the most common measurement values
which needs to be determined in industrial applications. In
many cases the classic method of temperature measurement using
a thermometer - typically a platinum resistance thermometer - is
used. This however still requires contact between the medium
whose temperature is to be measured and the thermometer. For
this reason, this method is unsuitable for many applications, for
example for delicate surfaces, for moving objects or if no direct contact is possible due to geometries. The measuring method is also
relatively slow, since a thermal equilibrium always needs to be established between the measurement object and the thermometer.

Temperature measurement using infrared
radiation
One method to achieve non-contact measurement of temperatures
is based on the infrared radiation emitted by all bodies. Back in
1900, Max Planck described the spectral distribution of this electromagnetic radiation which depends on the temperature of the
body in the law of radiation named after him. Up to temperatures
of around 3,000 K, the maximum point of the radiated spectrum is
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Using infrared cameras, not only can temperatures be measured without
contact - they can also measure the temperature distribution within a
measurement

within the infrared range. This is also the reason that incandescent
lightbulbs are such inefficient light sources, and have now been
almost completely banned from the EU market .
Planck’s law of radiation is only valid however for ideal black
body emitters. The real radiation energy emitted depends on the
so-called emissivity, which in turn depends on the material, the
surface condition of the body as well as the temperature and wavelength. To be able to use infrared radiation for temperature measurement, it may be necessary to correct the measurement taking
into account the emissivity.

Different detector types
There are different types of detectors which determine the temperature of a body by using the infrared radiation emitted. The thermopile
is based on the thermoelectric effect, which means that heating the
junction of two different metals results in a voltage. Thermic elements
for contact temperature measurement are also based on this effect.
For this reason, detectors where the heating is created by infrared
radiation are known as radiation thermic elements. A frequently used
combination of materials in thermopiles is bismuth and antimony.
In a pyroelectric detector, the radiation-sensitive element consists of a pyroelectric material with two deposited electrodes. The
pyroelectric effect, which can be compared to the piezoelectric effect, creates a surface charge which is converted into a measurable
electric signal using a preamplifier. Since this detector e lement is
not able to measure continuously, the irradiation must be interAuthor: Dr. Jörg Lantzsch, independent specialised journalist, Agentur
Dr. Lantzsch, Wiesbaden, Dipl.-Ing. Torsten Czech, Head of Product
Management, Optris GmbH, Berlin, Germany

01 The wide spectrum of pyrometers allows non-contact measurement

02 Many applications require non-contact temperature measurement -

rupted at regular intervals using a chopper. This allows a good
signal-to-noise ratio to be achieved through frequency-selective
amplification.
Another type of detector is the bolometer, which is based on the
temperature dependence of a resistor. A signal voltage which drops
with the bolometer resistance changes when infrared radiation is
absorbed. This detector type can have a particularly high sensitivity if a material with a high temperature coefficient of resistance is
used. Thermal imaging cameras where the temperature measurement takes place with a spatial resolution thereby allowing them to
create a thermal image are generally based on bolometric detectors.

Selection made easy with the online configurator

of temperatures in various industrial applications

Point or area measurement
When selecting a suitable non-contact temperature measurement
technology, numerous boundary conditions need to be taken into
account. Depending on the requirement, the user then needs to
decide whether they only need to measure the temperature at a single point, or whether the temperature distribution across the object
is relevant. The former will apply if the temperature is homogeneous
across the surface or no location-dependent temperature information is required. Temperature sensors which can only record the
temperature at one point are described as pyrometers. In contrast,
an infrared or thermal imaging camera provides significantly more
information and can for example also be used to determine the
hottest or coldest point within the measuring area. The temperature distribution within a measurement area is normally shown
in a false color image. An infrared camera is however much more
complex and produces a very large amount of data, which must be
processed, and depending on the application, stored. An infrared
camera generally also has a higher price.

metal is only one of many examples

Infrared temperature measurement technology is a comparatively
complex measurement process, in which many boundary conditions must be considered. Infrared sensors use different wavelength regions of the infrared spectrum depending on the temperature range to be measured. The lens is also important, which
for pyrometers defines the maximum distance between sensor and
measuring point for a specific object size. On the Optris website,
online configurators are available, which help the user to find the
correct product. For selecting a suitable pyrometer, the parameters
of material, temperature range, distance to the object and size of
the measurement spot can be entered in a dialog box. The configurator then shows the products which are applicable. Using the spot
size calculator, the size of the measurement spot can be calculated
for a specific pyrometer and distance. There is also a similar configurator for infrared cameras. An additional optics calculator is
available here, using which the suitable lens can be selected for the
camera. After entering the distance and selecting a lens, the calculator d
 etermines the exact dimensions of the measurement area as
well as the pixel size.
Qualified Optris application engineers support customers who
still need assistance despite the configurators and calculators. In
addition, the company also holds regular workshops on the topic
of infrared temperature measurement technology, where the fundamentals of non-contact temperature measurement are delivered
in an easily digested way.
Photographs: Optris

www.optris.com

Pyrometers and infrared cameras for every
application
Optris GmbH is one of the market leaders in the infrared temperature measurement technology sector. “We are a globally active business headquartered in Germany. Our product range includes both
stationary and portable industrial thermometers, as well as compact infrared cameras. This wide product range is our unique selling point”, as Dr. Ing. Ulrich Kienitz, CEO of Optris GmbH says. The
company offers high quality “Made in Germany” at contemporary
prices. A large part of the Optris product range is based on components from the semiconductor industry which can be produced
cost-effectively in large quantities. The product range is rounded
off with a comprehensive range of accessories, such as brackets,
cooled housings, exchangeable lenses and much more.

About Optris
Optris has been developing and manufacturing innovative infrared measurement devices for non-contact
temperature measurement, including handheld thermometers, stationary industrial thermometers, and
infrared cameras for point and area measurement, for
more than 10 years. A large network of distributors all
over the world ensures worldwide sales of products as
well as fast and qualified regional customer services.
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Software for high-end motion control system
Siemens has released the new software version 5.1 for the high-end
Simotion motioncontrol system including a facility for simulating user
programs. With the Simosim simulation integrated into the engineering,
users can now test their software without connecting any hardware.
Program parts are optimized at an early stage of the development phase,

which shortens commissioning times later on. The functions of the
object-oriented programming (OOP) have been expanded in software
version 5.1 to make the creation of software more flexible. The new, highly
modular Simotion software simplifies the implementation of motion
control applications ahead of machine commissioning – in favor of a
shorter time-to-market.
www.siemens.com

PRODUCT NEWS

PC-based control for process automation
In the process industries, demands are increasing
for groundbreaking and innovative automation
solutions that reduce costs. The greatest potential
for optimization is opened up by implementing a
universal platform that covers both industrial
automation and process automation. PC-based
control from Beckhoff fits this bill by integrating
process-specific protocols and interfaces, and by
offering an extended range of products for
hazardous areas. Full implementation of Hart
functionality, both in the I/O system and in the
TwinCAT engineering environment, promotes
simple project planning and reliable commissioning. The Beckhoff CommDTM integrates the
TwinCAT platform into existing process control systems. With its help, the DTMs can be implemented in
any FDT container. In addition, the Beckhoff OPC UA Server and Client enable secure global distribution
of process data, as well as convenient system control and remote maintenance capabilities.
www.beckhoff.com
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Precise control and efficient cooling
Cooling accounts for up to 15 % of a machine tool’s entire
power consumption. The amount of power used is so high
because the temperature of the cooling medium needs to be
controlled very precisely, with a maximum hysteresis of just
0.5 K. In order to achieve this temperature precision while
also meeting the demands for high energy efficiency, Rittal is
launching the Blue e+ series – a chiller generation that
enables a huge leap
in energy efficiency.
An innovative drive
and control technology results in energy
savings of up to 70 %
compared to chillers
with hot gas bypass
control systems. The
chillers are available
in three performance
classes with cooling outputs of 2.5, 4 and 6 kW. They are
highly flexible and can be used at ambient temperatures of -5
to 50 °C. Various pre-configured option packages are
available, for example with a more powerful pump, with oil
cooling or with integral heater to pre-adjust the temperature
of the medium. A control panel with touchscreen displays all
messages in plain text.
www.rittal.com

Fast and highly sensitive infrared
cameras
The Flir X6900sc, and X6900sc SLS are fast, highly
sensitive infrared cameras designed for scientists,
researchers, and engineers. With advanced triggering
and on-camera RAM/SSD recording, these cameras
offer the functionality to stop motion on high speed
events both in the lab and at the test range. The
X6900sc MWIR and X6900sc SLS LWIR cameras offer
blazing-fast 1004 frame rates at full 640 x 512 thermal
resolution. These cameras record full window data to
on-camera RAM for
up to 26 sec. – perfectly blending the
latest high speed
visible camera
features with the
outstanding thermal
technology you
expect from FLIR.
Choose the FLIR
X6900sc SLS, with its
longwave Strained layer superlattice (SLS) detector, for
12.6x faster integration speeds at a given temperature
range than the X6900sc MWIR.

background: fotolia

www.flir.eu

Safety switch for Atex applications
The transponder-coded Euchner safety switches from series CES-C04-AP/AR can
now be used in potentially explosive atmospheres in zone 2 (gases) and zone 22
(dusts). This is made possible by a specially developed plastic housing guard. The
CES-C04 is simply placed into this guard. It effectively protects the safety switch
against the effects of possible impacts and thereby meets the requirement in the
Atex directive. Status LED indications of the
CES-C04 are readily visible through windows in
the housing guard. Installed CES-C04 devices in
the field can be retrofitted at any time. Euchner
safety switches monitor the position of safety
guards on machines and installations electromechanically and electronically with a high
degree of reliability.
www.euchner.com
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