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Dear readers,
Industrial production is one of the most important cornerstones of the European
economy which is currently undergoing a transformation. Industry 4.0 – this
high-tech strategy has given the transformation a name that represents the
amalgamation of industrial production and the digital world. Other countries
are not lagging behind when it comes to this change, for example, China
where the “Made in China 2025” strategy is being implemented.
Increasingly networked machine and plant structures have resulted in communication technology playing a significant role. An interesting story on this
matter is provided by Phoenix Contact. This story highlights that in addition
to end-to-end digitization, the topic of safe data transmission is essential. The
topic of data security is top priority for Wibu-Systems. A video interview and
article detail how cracking digital identities, business models and communication can be prevented reliably. Furthermore, we are focuses on innovative
applications and products of China. Turck, for example, describes how RFID
systems support transparent processes in a Chinese food production facility.
All in all it can be stated that Automation technology is one of China’s future
success factors. The IAS Industrial Automation Show will be held in Shanghai
from November 1 to 5 and is deemed to be an industry barometer for China’s
automation market. The exhibition is held in conjunction with the Metalworking and CNC Machine Tool Show (MWCS) and is organized by Deutsche Messe
AG and Hannover Milano Fairs Shanghai Ltd.
So get inspired to feature next-generation technologies. We will accompany
you along the way with our magazine AUTOMATION TECHNOLOGIES.
Simply subscribe free of charge at www.ate-magazine.com.
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News and Markets
Aucotec founds new subsidiary in Korea
Aucotec, the software company based in Hanover, Germany, has once again
enlarged its family by founding Aucotec Korea Ltd. After last year’s expansion with
two new wholly owned subsidiaries in Sweden and Poland, this year’s founding of
the new subsidiary is further proof of Aucotec’s growth strategy. The company,
which has succeeded in increasing its turnover by almost 80 % over the last six
years, has been relying for a long time on its global presence. The Seoul-based
subsidiary evolved from its cooperation with an experienced CAE sales partner,
with which Aucotec had started its involvement in Korea. The partner relied
completely on Aucotec’s modern software platform and was named “Engineering
Base Ltd” after the system.
www.aucotec.com
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Murrelektronik is strengthening its presence in South East
Asia. It’s newly opened
Singapore branch will bring the
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Malaysia especially, but also in
other countries in the region.
The local Murrelektronik team
provides customer care,
technical support and runs a
local warehouse to reduce lead
times. Logistics (warehouse
and airport), packaging
technology, the semi-conductor industry, and oil and gas production are
particularly exciting sectors for the company in South East Asia.
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News and Markets
OPC Foundation elects Matt Vasey, Microsoft to Board of Directors
The OPC Foundation has elected Microsoft to the Board of Directors of the OPC Foundation, which
represents many of the world’s most prominent global suppliers. The new board seat, which will be
held by Microsoft Director of IoT Business Development Matt Vasey, is an extension of Microsoft’s
support for OPC Foundation since the company first became a member in 1995. Microsoft’s
longstanding commitment to interoperability and the OPC Foundation includes the OPC technology
portfolio and OPC-UA, active participation in the OPC Foundation technology working groups, and
ongoing representation on the OPC Foundation Technical Advisory Council. OPC-UA is an essential
component of the connected products that manufacturing customers need today, and it is increasingly seen as an important part of enterprise IoT scenarios and business models.
https://opcfoundation.org

Keba further expands its presence in China

Schurter: New subsidiary in Poland

Keba is expanding its presence with another location in China.
The Austrian company’s fourth location (after Ningbo, Guangzhou and Shanghai) is in Jinan. In close cooperation with the
Linz headquarters, customer-specific applications are created,
start-ups performed and support of customers is ensured.
“Asian customers value close proximity and expertise in their
industries, something that Keba guarantees with its own
branch offices in these areas,” says Gerhard Luftensteiner, CEO
of Keba. In addition to machine manufacturers, the Chinese
robotics market has also become increasingly important for the
company. In robotics, China is the market that will grow the
most in the years to come, aside from the USA, Germany and
Japan.

Schurter has expanded its presence in Europe by creating a
subsidiary in Poland, Schurter Electronics Sp. z o.o. The company
plans to strengthen its local presence with the newly opened
Polish Sales Agency. They will offer a local design-in centre to support the design in the electronics industry of Poland. “Our
decision to expand to Poland was due to the increasing demand
for electronic components, which is paying special attention to
support our development in this sector,” says Mariusz Duczek,
Managging Director of Schurter Electronics Sp. z o.o. Poland has
announced ambitious economical targets. This encloses electronics used in automotive, medical devices, renewable energy or
generally in industrial applications. This are typically application
areas where Schurter offers its extensive expertise.

www.keba.com

www.schurter.com
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Ups and downs at Endress+Hauser
In 2015 Endress+Hauser increased consolidated sales
by 6.5 % to more than 2.1 billion Euros. As CFO
Dr. Luc Schultheiss pointed out, growth was driven
by the effects of foreign exchange rate fluctuations.
“All key currencies lost value against the euro. From
a local currency standpoint, sales only increased by
0.7 %.” In Swiss francs, the actual reporting currency
for the holding company, sales declined by 6.6 %.
The business was impacted by slower economic
growth in China and sinking raw material prices,
in particular the oil price. Political crises and
economic uncertainties dampened enthusiasm for
investments around the world. According to COO
Michael Ziesemer, two large markets – the USA and
China – experienced a downswing. Although
Germany was in the plus column, the targets fell
short. Europe registered robust growth at 1.9 %.
Growth in the Americas (7.3 %) and Asia (13.8 %)
reflected primarily currency fluctuations, despite
the dynamics in India. In contrast, increasing sales
in Africa and the Middle East (13.1 %) are a testament
to the actual momentum.
www.endress.com
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UPS AND DOWNS
in the story of Shanghai’s globalization

Sushen Doshi

A brief tour of Shanghai’s evolution as an industrial,
financial and cultural center, the current economic
situation in China and how Shanghai, in particular is
undergoing reforms to ensure short term economic
stabilization and long term growth.

NEWS AND MARKETS

E

conomic globalization of Shanghai started in the middle of 19th
century, when the city was pulled into the world market after
the first opium war. The demand for tea, silk, and other Chinese
products increased exponentially in the 19th century, which
provided a massive opportunity for Shanghai’s globalization. With
the rich and vast hinterlands of the Yangtze river valley, the city
quickly emerged as a booming international centre of trading. By
the 1920s, Shanghai was amongst one of the 15 largest trade ports
in the world. By the end of 1940s, the imports and exports of
Shanghai made up more than 50 % of China’s total foreign trade.
Stimulated by the expansion of international trade, Shanghai’s
industry prospered with a large number of modern factories now
being set up in the city. With the advanced technology and equipment, these new enterprises transformed Shanghai into China’s
modern industry center. By the early 1930s, about half of China’s
manufacturing companies were located in Shanghai, employing
majority of China’s industrial workers and manufacturing half of
China’s total industrial products. Apart from the manufacturing
sector, financial institutions like modern banks, insurance agencies, stock market, commodity market, and other business institutions, started popping up one after another. By 1940s, Shanghai
had undoubtedly consolidated its position as China’s financial
center, modern industrial center, international trade center, as well
as cultural center.
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However, Shanghai hit a roadblock after 1949, when it was forcefully
de-globalized due to the then geo-political complications. Most foreign companies had moved to Hong Kong by 1949, as they could not
survive due to unreasonably high taxes and numerous restrictions. It
was pulled off its course of growth and globalization. Compared to
other Asian cities, such as Tokyo, Singapore, Seoul, and Hong Kong,
all of which experienced spectacular growth after the 2nd World War,
Shanghai was left far, far behind in the next three decades.
After decades of economic downturn and bankruptcy, in 1990
China’s top leader Deng Xiaoping took a significant step by making
Shanghai the focal point of China’s economic reform and setting up
the special economic zones in the region and opening the city’s
shores to world. From that time on, the epicenter of China’s reform
shifted decisively from Guangdong back to Shanghai. The 1980s was
regarded as the “Guangdong era,” represented by Shenzhen but the
1990s started a whole new “Shanghai era.”
Shanghai made very bold moves to re-initiate or simply invent
crucial institutions for China’s market economy. The Shanghai
Stock Exchange opened in 1992 and gold, metal, and other commodity exchange markets were re-established one after another.
The establishment of these institutions and market systems provided great opportunities for Shanghai to get necessary capital and
crucial manpower for improving and upgrading its economic
capacity, thus competing in the world market. To accelerate Shanghai’s economic development, the government of Shanghai was
determined to make changes to reduce red-tape and bureaucracy,
so that government officials would provide investors real help in
acquiring the necessary approvals to set up new businesses. This led
to Shanghai’s foreign trade expansion even faster. For more than
15 years, until to 2007, Shanghai’s international trade value jumped
more than 20 % annually. By 2008, Shanghai’s import and export
Author: Sushen Doshi, correspondent India for
AUTOMATION TECHNOLOGIES

data released by the National Bureau of Statistics (NBS). The figure,
though the lowest quarterly rate since the global financial crisis,
remained within the government’s targeted range of between 6.5
and 7 % for 2016. China’s economic stabilization is set to continue,
with major indicators operating in a reasonable zone while
economic structural reforms continue to advance as planned. The
Industrial output expanded 6.2 % year on year in June, accelerating
from a 6 % increase in May. The growth of China’s Industrial output
in June was mainly due to strong performance in the high-tech and
equipment manufacturing sectors. The upbeat reading for industrial
output was among a series of economic indicators, pointing to more
signs of a stabilizing economy. In addition, the structure of China’s
industry is also improving, with output in energy-intensive and lowend sectors stagnating or even declining and industrial output for
high-tech equipment manufacturing sector rising more than 10 %,
much faster than overall growth.

Shanghai’s industrial upgrades now reaping
increased profitability

value reached $ 322 billion. By 2010, Shanghai became the world’s
busiest cargo port. In 2014, Shanghai’s ports handled 755 million
tons of cargos with more than 35 million containers, far more than
any other ports in the world.
Though the Chinese economy as a whole has made great progress
over the past 30 years, Shanghai obviously achieved the most economic success among China’s 31 provinces, metropolitans, and
autonomous districts. In 1990, Shanghai’s per capita GDP was more
than $ 1,000 for the first time. Five years later, in 1995, the per capita
GDP doubled to $ 2,000. The figure doubled again and again and
reached more than $ 11,000 in 2010. After 20 years of double digit
growth, Shanghai’s GDP reached more than $ 350 billion in 2015.
Despite constituting only 1 % of China’s population and 0.06 % of
China’s land space, Shanghai contributed 1/8th of the national
revenue.

China’s current economic situation
The global economic situation is grim and China along with other
major economies must find ways in tackling sluggish growth and
weak trade. At the end of 2015, China posted GDP growth figures at
6.9 %, one of the slowest growth rate witnessed by China in the last
25 years. In summer of 2015, the Shanghai stock market crashed
heavily raising doubts and concerns for investors worldwide. By the
end of 2015, the market had made a decent recovery, but the start of
2016 saw the markets stumbling again. To generate growth, Chinese
government is taking measures to stabilize its short term growth by
increasing infrastructure spending, easy credit and ramping up
exports. But with growing debt and too much factory capacity, these
tools the government has traditionally used to revive growth, a ppear
increasingly ineffective in the long run.
In the first and second quarter of 2016, China’s economy grew
slightly faster than expected, further rising hopes that the economy
has entered a steady but slower period of development. The country’s GDP grew 6.7 % year on year in these two quarters, according to

According to the latest reports from Shanghai Commission of Economy and Information Technology, the regional government’s efforts
to upgrade and restructure industries have powered the city’s manufacturing sector to lead in profitability and sales nationwide. Its
manufacturers enjoyed a profit margin of over 8.1 % and achieved
100 % in sales-output ratio in the first four months of the year. The
city has upgraded its industrial structure with more advanced
industries such as new energy and robotics. The output of new
energy and robotics in Shanghai grew by double digits this year. The
scale of Shanghai’s integrated circuit industry has surpassed all
other cities in China. Innovative application of robotics is one of the
key factors driving Shanghai in its industrial transformation. The
city has proposed to build 10 national innovation or design centres
for the integrated circuit, intelligent manufacturing and nuclear
energy sectors. As part of “Industry 4.0” - the next generation manufacturing, which needs automation and digitization - the city is
planning to build 100 model plants in automobile, electronics,
machinery and chemical industries.

Shanghai’s new set of reforms
This is the era of drastic changes in China, with annual growth now
no longer in double digits, the country is now moving from exportdriven economy towards increased domestic consumption. This
tectonic shift in China’s policy and rising costs has urged many foreign-invested manufacturers to transfer their operations elsewhere
in Asia. This is putting pressure on the Chinese government to
undertake new reforms and offer new incentives for FDI and thereby sustain economic growth. As one such measure, the Shanghai
FTZ is offering a unique package of preferential policies and adoption of “Negetive List” approach, under which under which foreign
investors enjoy equal treatment as Chinese domestic enterprises in
any industry. This substantially reduced restrictions on foreign
enterprises in areas including general manufacturing and the
finance industry. Wholly foreign-owned enterprises will now be
approved even in industries such as oil exploration, mining and
component manufacturing. Further, foreign investors will benefit
from relaxed restrictions on the percentage of shareholder equity
that must be controlled by the Chinese partners to joint venture
across a number of industries. This new set of reforms are creating
fresh opportunities for businesses in China, and opening new avenues into industries that were earlier restricted to foreign investment.z
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Tapping the pulse
of China’s automation landscape
Sushen Doshi

With China’s manufacturing now shifting towards
production involving high-tech automation, the trade
fair in Shanghai assists the visitors in gauging the
pulse of China’s evolving automation landscape.

trade fair aims at catering it’s clients in China’s most industrially
strong region by introducing the upcoming trends, technologies
and products in the field of industrial automation as well as promoting China’s strategic manufacturing policy of “Made in China
2025” in front of the international business community arriving in
Shanghai.

Largest industrial trade event in Asia Pacific

NEWS AND MARKETS
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he global market for industrial automation has been growing
consistently for over a decade. In 2012, the industrial automation sector generated revenues more than $ 150 billion, in just
3 years from 2012 to 2015, this sector is now sized at more than
$ 200 billion. Majority of the analysts now predict another 5 years
of growth roughly at 7 to 7.5 % per annum. Countries with
advanced manufacturing ecosystems such as Unites States,

Germany, Japan, South Korea and now China have been the leading developers, suppliers and also the biggest consumers in the
Industrial Automation arena.
China’s growth model during the past 25 years was based on
the approach of classic industrialization: Low wages and mass
production, but this model has now reached its limits. As the
average worker wages keep on rising and the supply of cheap
labor from China’s hinterlands keeps on shrinking, this along
with the ever increasing quality requirements from end users,
the country is being pushed towards automation now more than
ever. This has also been recognized by the government in Beijing,
which is now emphasizing on industrial automation to an extent
that it is now core to China’s economic strategy “Made in China
2025”. This strategy places the industrial robotics, automation
and advanced information technology sector amongst the country’s top priorities.
In the recent years, China has positioned itself as one of the largest
markets for automation products. But with respect to the scale of
China’s manufacturing sector, the level of automation in China’s
factories is still very low. One of the reasons for that its, only recently has the manufacturing sector started to automate and streamline
its production processes by employing advanced industrial automation systems and equipment. This provides a vast amount of
scope for enterprises involved in developing and supplying automation solutions. To participate in China’s automation rally, the
international trade event Industrial Automation Show - Shanghai is
definitely the starting point. Organized by Deutsche Messe AG and
Hannover Milano Fairs Shanghai Ltd., the Industrial Automation
Show (IAS) 2016 begins on 1st November at National Exhibition and
Convention Center (Shanghai) and last until 5th November. This
AUTOMATION TECHNOLOGIES 5/2016

As the most influential automation event in China, Industrial Automation Show Shanghai knows the pulse of China’s industrial automation landscape. This international event is expected to attract
more than 125,000 visitors and industry experts from all over the
world. IAS - Shanghai provides comprehensive solutions for automation, focusing mainly on mechanical engineering, electrical
engineering, industrial IT and digitalization of manufacturing. With
more than 500 leading companies showcasing their products and
intelligent technologies within a display area of 50,000 m2, the show
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 new innovations, products and solutions
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.
In the recent years, China has been a huge market for robotics,
even competing Japan, South Korea and Germany in terms of

 umber of robots installed annually. But China still lacks far behind
n
in terms of number of robots per 100,000 workers or usually termed
as ‘robot density’. As China and its manufacturing industry look to
improve its position globally, the demand for industrial robotics
will keep on rising. 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. Experts from the
China’s robotics sector and their equals from all over the world
discuss about the current market scenarios, future product develop
ments and explain their technological successes in various applica
tion industries. This event creates a platform of knowledge transfer
and interactions for participating specialists and visitors.

Increasing German presence
For a long time now, industrial trade fairs have become a part of
Germany’s industry culture. This trend has been catching up with
rest of the world as well, but for Germans, these international trade
fairs are one of the reasons for their consistent success. So when a
chance to exhibit in one of world’s largest market arrives, it is obvi
ous that German companies take the opportunity to display their
state of the art technologies and innovative products to the interna
tional trade visitors from all over the world. At the Industrial Auto
mation Show - Shanghai, Germany ranks second, just behind
China, in number of exhibitors in all the product categories. For
visitors it provides a perfect chance to gain insight and technical
know-how of the Germany’s expertise in engineering.

Industry sectors driving China’s automation
growth
For China’s Industrial Automation sector an average annual growth
of around 15 % is expected until 2020. In other words, the market
volume is expected to almost double within the next five years.
While on the subject of growth prospects for the industrial automa
tion sector, let’s take a brief overview of which industry sector offers
what kind of growth potential.

Industries such as mining, metallurgy and construction materials
offer a relatively low to medium growth; say roughly below 4 to 5 %
annually. In the recent years, China’s had invested heavily in the
metals and mining industry sector, as a result there came a point
where the supply was more than its demand. This scenario led to a
sharp correction in the prices of metal commodities worldwide.
Despite the demand for these materials being strong, the commodity
prices are still staying low; therefore affecting the revenues of this
industry sector, which in turn affects the ability of the companies to
invest in automation systems and equipment.
For process automation, the chemical, pharmaceuticals, petro
chemicals and electric energy represent a huge market size and also a
high growth potential; approximately 10 % or more. In the recent
years, China’s internal consumption in these sectors has been in
creasing rapidly. Thus, good earnings, stable demand in the domestic
and international market and the rising labour prices put this indus
try sector in a comfortable position to invest more in automation.
For Factory automation, the wind energy sector and pharmaceu
ticals in particular are seen as major growth drivers, with more than
15 % annual growth potentials. Though the growth numbers are
very high, the overall market size of these sectors is relatively small.
The most significant of all the industries, are definitely the elec
tronics, automotive and heavy machinery industry sectors. They
represent the largest market for industrial automation products 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.
For Asia’s engineering experts and the management teams repre
senting their businesses, the Industrial Automation Shanghai is
definitely the must attend event, as it provides the visitors and
exhibitors to find new products, suppliers, distributors 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.
Photograph: teaser fotolia

www.industrial-automation-show.com
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India: all geared up
for a bullish growth cycle
Sushen Doshi

With decisive government reforms, strong
bureaucratic support, industry’s appetite to compete
globally, the demographic advantage and the ever
increasing demand, the short term as well as long term
opportunities for growth in India are now more robust
than ever.
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ith more than a $ 2 trillion GDP, India is the 7th largest economy
in the world. The country is classified as a newly industrialized
country, one of the G-20 major economies and a developing economy
with an average growth rate of approximately 7 % over the last two
decades. India’s economy became the world’s fastest growing major
economy in the last quarter of 2014 replacing the People’s Republic of
China. The country of over a billion people has the potential to become
the world’s 3rd largest economy by the next decade and one of the largest economies by mid-century. The country’s long term prospects are
surely positive and promising but even the outlook for short-term
growth is also good as according to the IMF, the Indian economy is the
“bright spot” in the global landscape. India also topped the World
Bank’s growth outlook for 2015-16 with the economy having grown
7.6 % in 2015-16 and expected to grow more than 8.0 % in 2016-17.
Traditionally, many countries at India’s level of development have
had the largest share of GDP being contributed by the manufacturing
sector. In India, even though it is a $ 2 trillion economy the manufacturing accounts for around 15 % of the GDP. The services sector has a
far more weightage in India’s economy than manufacturing. Therefore
India is a services giant, but not a manufacturing power as yet. This is
exactly what the Prime Minister Modi led government in India is
trying to address. Modi’s objective through his various government
schemes and initiatives, particularly the ‘Make in India’ campaign is
to drive the manufacturing sector from 15 % to 25 % of GDP, in the process creating millions of jobs and adding real value to the economy.
So the question in front of Modi is what is impeding India’s manufacturing growth? The PM and his team has narrowed it down to
3 main issues: infrastructure, regulation and skills. Finding solutions to
these problems will be of great advantage to India. On infrastructure,
there are enormous new plans already set in motion. Just as an example, we have the Delhi-Mumbai Industrial Corridor that is going to link
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Delhi and Mumbai with a 1,500 kilometers of six-lane highway, high
speed railway freight line, and nine industrial zones; where land will
be acquired, infrastructure will be created, power will be assured, and
companies can set up operations there. Many similar such projects all
over the country will create the infrastructure that a rising India needs.
The second is regulation. India needs to reduce the regulatory burden
on firms. There are a number of initiatives underway to do this and in
these new industrial zones there will be experiments at reducing the
regulation enough so that small and medium enterprises can set up
without a huge burden. In addition, many government organizations
are moving to do more IT (Information Technology), and enabling
those processes that will help increase government efficiency and reduce the redundancy. The third element is skills. With 65 % of India’s
1.2 billion people are below 35 years and more than 50 % of India’s
population is barely 25 years old. This constitutes an enormous demographic advantage, in terms of labor supply and also for generating demand for all sorts of products and services. But with such a large labor
force, what they lack is the skill. In higher education, the expansion
has been tremendous in recent years. But India is now keenly focusing
on improving the quality of vocational education – of skills like plumbers, electricians, technicians, etc. A combination of engineers, management specialists, etc. with moderate but specialized education in
areas like vocations, will help provide the labor force for manufacturing. So in each of the three main issues concerning the manufacturing
sector, there is a lot more work to be done. But the work is underway
and I think that in the next few years, you will see the fruits emerge.

GST: the game changer
In the story of modern India, i.e. post liberalization of the Indian
economy in 1991, the GST is the biggest reform in the country yet.
GST is the “Goods and Services Tax”, a comprehensive indirect tax on
manufacture, sale and consumption of goods and services throughout India. This is now set to replace the various taxes levied by the
regional and the central government. The introduction of GST is a significant step for the government as well as the business and industry.
This creates a more efficient, neutral and a systematic tax system
through out the country. Basically under the GST system, all the taxes
from the central government to the state government are amalgamated into one. This would mitigate cascading or double taxation, facilitating a common national market. The simplicity of the tax should
lead to easier administration and enforcement. From the consumer
point of view, the biggest advantage would be in terms of a reduction

in the overall tax burden on goods, which is currently estimated at
25-30 %, free movement of goods from one state to another without
stopping at state borders for hours for payment of state tax or entry tax.
The government aims at reducing the overall tax rates through out
the country without causing a loss of revenue, it therefore needs to
focus on widening the tax base. Modi aims to achieve this goal by creating the tax system that is attractive and hassle free for the tax payer and
GST is just the start. GST would replace most indirect taxes currently in
place such as:
CENTRAL GOVERNMENT TAXES

STATE GOVERNMENT TAXES

Central Excise Duty
Service tax
Customs Duty
Central Sales Tax
Central surcharges

Value Added Tax
Octroi and Entry Tax
Purchase Tax
Luxury Tax
Sales Tax

Low hanging fruits
In the short term, India faces different issues as compared to some of
the industrial countries. In the west, countries are mostly facing the
problem of huge debts and very weak growth, with Germany as an
obvious exception. India is currently tackling the issues concerning
macroeconomic stabilization like controlling the inflation and bringing the government deficit under control etc, but at the same time,
the growth potential is greater than industrial countries by a mile.
And if India plays its cards right, then it could even harvest this
opportunity not just for the short term but for the next 20 years. In
India, the fruits are low hanging in many ways. Just building the infrastructure creates an enormous amount of growth. Add to that the
manufacturing that utilizes and benefits from this infrastructure; you
will get additional growth. Add to that the young population, which is
entering the labor force; you get further more growth. And add to that
the capacity to move up the skill chain or the value added chain – all
these factors add up to give India multi-dimensional growth. But
again, it is important for India’s policy makers and industry personnel
to remember that they don’t become complacent and deliver the
right policies and good execution to it. If we do the right things at the
right times, there is no doubt that in the next 10 years, India will be the
largest growth driver for many sectors of industry all over the world.

Sensorik 4.0:
Smart Sensors.
Ideas beyond limits.
Industry 4.0 starts with the sensor or ﬁeld device.
These provide the basic data for the digital
networking of plants and production processes in
an Internet of Things. With its innovative sensor
and interface technologies, Pepperl+Fuchs already
enables process and production units to interact
intelligently.
Be inspired at www.pepperl-fuchs.com/sensorik40

Focus on engineering sector
The engineering sector, being closely associated with the manufacturing and infrastructure sectors, is of strategic importance to India’s
economy. This sector in India attracts immense interest from foreign
players as it enjoys a competitive advantage in terms of manufacturing
costs, technology and innovation. According to the government statistics, FDI in India witnessed an increase of 29 % and reached $ 40 billion
during April 2015 – March 2016 as compared to $ 31 billion in the same
period last year, indicating that government’s effort to improve ease of
doing business and relaxation in FDI norms is yielding results. India
has also overtaken China as world’s top foreign direct investment
destination in 2015 including high-value project announcements
across the coal, oil and natural gas, and renewable energy sectors.
In the recent past there have been many major investments and
developments in the Indian engineering and design sector:
n Volvo Penta, a marine and industrial power system manufacturer,
plans to produce five and eight litre industrial engines at the VE
Powertrain (VEPT) plant in Pithampura near Indore from 2017.
nH
 oneywell Turbo Technologies partnered with Tata to develop
their first ever petrol turbocharged engine. Honeywell’s engineering teams in Pune and Bangalore leveraged local capabilities and
global expertise in petrol turbo technologies to address the specific
needs of a local customer.
n Leading aircraft maker Airbus announced it has begun sourcing
components for almost all its jets from India and it aims to take its
cumulative sourcing from India to $ 2 billion by 2020.
n E-commerce giant Amazon plans to set up its second largest global
delivery centre outside the US, in Hyderabad, which will be 2.9 million square feet in size and employ 13,500 people, compared to
1,000 Amazon employees across different offices currently.
n US-based General Electric (GE)’s multi-billion dollar project for
Indian Railways to set up a diesel locomotive factory at Marhowra,
and French company Alstom’s electric locomotive factory in Bihar.
n Foxconn has signed an agreement with the government to invest
$ 5 billion over the next 3 years for setting up a manufacturing unit
between Mumbai and Pune.
n Germany-based ThyssenKrupp group is aiming to double its revenue from India to $ 1 billion in next 3-4 years while the group’s
elevator unit, ThyssenKrupp Elevator, plans to invest $ 50 million
to set up a manufacturing plant in Pune.z

RFID solution for meat safety
supervision and tracking

Author: Richard Lin, Marketing
& Product Management, Turck
(Tianjin) Sensor Co., Ltd.,
Tianjin, China

Richard Lin

Write-read heads and tags for the meat industry have
to meet specific requirements. Low-frequency (LF) and
ultra-high-frequency (UHF) RFID solutions quickly
reach their limits in this task. Now we present for you
an RFID system with robust, metal-proof tags and
degree of protection IP69K that makes it possible to
transparently organize the entire sequence of meat
processing through to packaged goods.

F

ood safety is related to people’s livelihood. Since meat product is
a daily necessity for consumers, it is people’s desire for the past
years to have quality-assured meat, which is also a hot spot issue for
public attention. However, in recent years the food safety scandals
came up frequently such as pork with lean meat powders, waterinjected meat and pork from sick pigs etc., which have aroused high
concern from the government and common people alike. The
government wishes to establish the meat supervision and tracking
system to achieve the target of supervising the whole process from
breeding, slaughtering, processing, circulation to consumption,
and enabling source tracking, so as to construct a food safety
pre-alarm mechanism.
Presently, such a system is a management information system
constructed on segments of pig breeding, regulation, slaughtering
and sales, and integrated with the food safety concept. The system

summarizes the data and information from the entire supply chain,
from live pig, slaughterhouse to fresh counters in a supermarket,
and reports to a municipal-level supervision platform, so as to
enable the supervision authorities and the public to trace and track
the whole process on this platform. In this way, the whole circulation
process is made transparent, and the pork products are considered
safe from source to dinner table, so as to realize the whole-process
quality supervision and tracking.
The pig breeding and circulation segments include live pig breeding, slaughtering, processing and retailing in supermarket. Live pig
slaughtering is a middle part, and plays a key role in the entire tracking management chain and connecting both the upstream and
downstream parts. Since a slaughterhouse usually has a complex
environment, multiple processes and prolonged procedure, which
jointly make data acquisition rather difficult, therefore, slaughterhouse is always the weakest segment in the entire tracking management chain.
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Customer requirements
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Using RFID
technology, for
example, write-read
processes can be
performed to reliably
identify meat hooks
on running conveyor
chains
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To realize the tracking of the pork on all stages inside a slaughterhouse, it is necessary to acquire the data from every pig. Live pigs,
upon entering the slaughterhouse, will have an electronic earring;
the relevant data will be sent to slaughterhouse together. However,
the location of the electronic earring on the pigs’ ear makes it not
convenient enough to collect data during operations.
Considering that the piece of pork is hung on hook when moving
along the production line in the slaughterhouse, the hooks will not
interchange from the pigs being put onto hook till pork being
shipped out plant, Therefore, a data carrier is installed in each hook,
and a Read/Write-head is installed beside the production line,
which can acquire the information of every piece of pork along the
production line timely.
Therefore, on the first stage in the slaughterhouse, it is necessary to
link the data of earring with that in data carrier on hook. When the
pieces of pork enter the slaughtering line, in case off-grade or quality
issues are found, the relevant information will be recorded in the data
carrier attached to the hook; and additionally, that piece of pork will
be diverted to special storage zone for further processing, while all
other pork will continue to the next stage. The Read/Write-heads will
be fixed on all key processes in the production line, and the informa-

tion read from the data carrier will be used to monitor the production
situation of every process timely. At shipping stage, the pork information will be identified by RFID technology, and input to database for
file. Therefore, it’s vital important to select an ideal RFID system in
order to meet all the customer’s requirements.

Legacy solutions are desiderated to improve
There’re some problems on the LF (low frequency) and UHF (ultra
high-frequency) RFID solutions used by customer before. Because
the frequency of the LF RFID is very similar to that of the motor on
site, the LF RFID product has great interferences. Moreover, the
Read/Write-distance of LF RFID is very short, where in the customer’s
previous case, the distance between RFID Read/Write-head and
data carrier is only approximately 30 mm, which cannot fulfill the
requirement on the installation location.
Therefore, the customer chose to install the data carrier on the
inner side of hook, which didn’t provide sufficient space and proper
mounting, leading to frequent damages of Read/Write-head due to
hook impacting.
The UHF RFID product is not suitably applicable to slaughtering
line either, since the UHF Read/Write-head has a long communication range, and identifies multiple data carriers. In case where the
slaughtering production line reaches its maximum speed of 600 pieces/hour, misreading of the UHF RFID would occur, that is, when the
Read/Write-head has to identify several data carriers at the same
moment, it cannot determine which hook is passing through the station.

The BL ident solution
To address these issues, Turck recommends HF (high-frequency)
RFID solution to customer, which will not be interfered by the
frequencies of the devices on site. The smart and compact metallic
data carrier will be imbedded on to the outer side of the hook firmly
without falling off easily. The Read/Write-head with a longer Read/
Write-distance will read the data from the data carrier from beside
the production line and will not obstruct the line, so as to prevent
the Read/Write-head from being impacted.
The Read/Write-head with IP69K and the data carrier with IP68
are well damp-and-waterproof, suitable for a moist environment.
The memory space of 146 bytes is capable of storing a large amount
of data information, making the hook become a mobile database.
Moreover, the Turck HF RFID products support a dynamic readwrite operation at 10 m/s, and 0.5 ms for a byte. All these characteristics make the production cycle free from any influences.

Customer’s comment
The project manager from Beijing Zhihengda Sci & Tech Co., Ltd.
says, “The Turck simple-type RFID modules streamline program
development, with no need for functional blocks, and the readwrite operation of the Read/Write-head can be controlled directly
via I/O bits.”

About Turck
Hans Turck GmbH & Co. KG is one of the leading
manufacturers in the field of industrial automation. It is
globally represented by appr. 4,000 employees working
in 28 countries. With a versatile range of approximately
15,000 sensor, fieldbus, interface and connectivity
products, the company offers solutions for various
applications in the fields of factory and process automation.
The company is based in Mülheim, Germany.
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The modular
BL ident RFID
system combines
HF technology
and UHF
technology,
which features
wide reception
range, together
in one identification solution

The ability of the product to read/write 8 bytes in a cycle can also
fulfill site requirements. The product is easy and flexible to use, and
each gateway can connect 8 Read/Write-heads maximum. Other
I/O modules of digital signal and analog signal can also be connected.
In case new point is required to add on site, only extra RFID module
and base module are required. Thus, the cost of gateway and the
workload of wring on site can be reduced. Furthermore, the Read/
Write-distance of 44 mm is supposed to fulfill the site installation
requirements, and avoid hook impacting as well. The Read/Writehead can read the information from data carrier dynamically, which
will not affect the operation speed of the production line.
The adoption of Turck HF RFID solution can not only solve all the
existing problems, but also enhance the reliability and accuracy of
the data acquired, so as to connect the entire tracking chain, raise
production efficiency greatly and guarantee the meat product safety.

Conclusion
Presently, the Chinese government is committed to carry forward
the quality-assured meat project by means of internet of things; the
government wishes the very original source of the pork on market
would be traced, and its sales direction could be checked and identified. The information tracking in the slaughterhouse is particularly
important. The application of Turck HF RFID technology to slaughtering would lead to the successful acquisition of the data which
were unknown before, and the effective control of any manual
mishandling, so as to interlink the information of breeding and
circulation segments. The adoption of automatic devices is
meaningful to realize the tracking of pork, upgrade the tracking
and source tracking level of the meat product, and guarantee the
meat product safety greatly. Integrated with automated equipment to achieve pork tracking, it really realizes integration of information technology and industrialization. We believe the devel
opment of science and technology will make it not a difficult task to
supply quality-assured meat to the general public.
Photographs: lead photo fotolia, 01-03 Turck (Tianjin) Sensor Co., Ltd

www.truck.com
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Reliable high-quality measuring
technology in every respect
Martin Raab

SENSORS AND MEASUREMENT

Wanhua Chemical Group has grown into one of the world’s largest chemical
companies at breathtaking speed. Endress+Hauser has played a key
supporting role for years. More than 5,000 measurement
instruments are installed and they are
extremely reliable.

Author: Martin Raab,
Head of Public and
Internal Communication, Endress+Hauser
Group, Reinach,
Switzerland

About Endress+Hauser
Endress+Hauser is one of the largest family-owned
business 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 more than 12,000 people
worldwide and annual revenues upto Euro 2.0 billion.
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World-scale plant: there are more than 5,000
measurement instruments from Endress+Hauser
installed at the Wanhua chemical complex in Yantai
in northeastern China

What’s behind the success at Wanhua?
After joining Endress+Hauser as
or Sun Jinxiao, quality is the key.
a sales technician in 2003, my
“It’s about the quality of the prodmobile phone has never been
uct and also about the quality of the
turned off. It’s not different now
partnership,” says the instrumentathat I’m a sales engineer. The
tion and control equipment manager
at Wanhua Chemical Group, which
employees at Wanhua often face
has been using process mea
difficult challenges. Even if they
surement engineering from
call in the middle of the night, I
Endress+Hauser for more than 20
take the time to help them as
years. The company relies almost
best I can. I view the customer’s
exclusively on instruments with the
issues and challenges as my
blue label for many tasks.
own. You have to put your words
In 1995, a thermal mass flow
into action. That’s the only way
meter opened the door to the isocyZhang
Xingguo,
to build trust and a good
anate production facility in Yantai,
Endress+Hauser
China
relationship with the customer!
which was still located on the old
factory grounds at the time. Wanhua
was struggling with a competitor’s
devices that were repeatedly causing problems due to corrosion. The Endress+Hauser instruments
The sales engineer views himself as the customer’s partner. “We not
quickly proved their worth. Sun Jinxiao regards the products as
only want to sell products. We want to solve our customers’
high-quality, precise and reliable, and his points of contact at
problems.” With this approach, Endress+Hauser equipped a truckEndress+Hauser as service-oriented. “Our companies have a
loading terminal at Wanhua that can fill 60 tankers, relying on an
similar culture. That simplifies the cooperation.”
automation solution developed especially for the Chinese market.
Wanhua has a remarkable history. Until just a few years ago a
“The system works flawlessly and is easy to use,” confirms Sun Jinxiao.
single-product manufacturer, the company has since expanded
heavily, including overseas, plus it has diversified its product offerMore than a business
ings. Wanhua’s state-of-the-art integrated chemical complex in the
new Yantai industrial park, which manufacturesisocyanates, is on
Wanhua has even bigger plans and is following an ambitious path.
par with the world’s largest integrated production sites.
Zhang Xingguo is pleased to be along for the journey.
“Endress+Hauser paid a lot of attention to Wanhua from the start,”
emphasizes the sales engineer. “I also believe the customer always
Demanding applications
comes first.”
In one instance when Wanhua urgently needed a pH electrode,
“The complex boasts more than 5,000 measurement instruments
Zhang Xingguo contacted a representative and another customer to
from Endress+Hauser,” reports Zhang Xingguo. The sales engineer
acquire a replacement part on the spur of the moment. Sun Jinxiao
takes care of the important customer and is intimately familiar with
values this type of commitment and praises the Endress+Hauser
the plant from his time as a service technician. He estimates that
employees for “taking the initiative and being very goal-oriented.”
two out of three flowmeters and nine out of ten level instruments
He adds: “They can work very independently here because they are
are from Endress+Hauser, not to mention all the tank gauging
well-trained and familiar with our safety regulations. We always
devices. “Our products are time and again the instrument of choice,
deal with the same points of contact. That leads to excellent
especially for demanding measurement applications.”
relationships that go beyond mere business aspects!”
For this reason, Wanhua uses Gammapilot radiometric instruments if levels and limit values have to be externally captured withPhotographs: background fotolia, others Endress+Hauser
out a connection to the process. The guided radar Levelflex sensor
performs a valuable service at many other measurement points to
reliably monitor levels. Key insights into the process are also
www.de.endress.com
provided by Coriolis mass flowmeters from the Proline Promass
series. “We can overcome high pressures, viscous media, different
pipe diameters and even difficult installation situations,” explains
Technology leader
Zhang Xingguo.
Wanhua Chemical Group is one of the world’s leading
“We carry out research and development on our own,” says Sun
producers of MDI and TDI isocyanates, intermediate products
Jinxiao. “That means the demands on our partners are growing as
of polyurethane, a versatile plastic. Headquartered in Yantai,
well.” The instruments are often put through their paces in test
the company also operates a highly integrated chemical
installations and pilot plants prior to being used in an application
complex. Wanhua markets its products in 40 countries and
for the first time. At the beginning, there were doubts about the
reliability of the Coriolis flowmeter technology at lowest flow rates.
has subsidiaries and locations in Europe, the Middle East,
“We were able to prove that the single-tube Proline Promass 83A
America and Asia. Nearly one-third of the 8,900 employees
was made for this task and delivered precise measurements,” says
work outside of China. www.whchem.com/en
Zhang Xingguo.
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Siemens supplies drive and power
equipment for a pulp and board project

Stora Enso in Guangxi, P.R.China,
one of the biggest pulp and board
producers, have built new
integrated production plants.
With the implementation of this
major project Siemens was on
board. The project covered the
drive technology, automation of
the entire factory, the complete
power engineering systems, and
the power generation.

CONTROL AND DRIVE TECHNOLOGY

S

tora Enso is domiciled in Helsinki , and is one of the world’s
largest forest industry companies. It awarded Siemens a major
order in connection with the construction of a new plant in China.
The order covered the drive technology, automation of the entire
factory, the complete power engineering systems, and the power
generation. The new, integrated production plants for pulp and
packaging board were built in the Chinese province of Guangxi,
and the board machine went into operation in the first quarter of
2016. Siemens delivered an Integrated Drive System with over 160
drives for the packaging board m
 achine, and also supplied the
process control system for the plant-wide automation. The order
also included a steam turbine to generate the power, and the
power distribution for the entire factory.
Siemens supported Stora Enso with the implementation of this
major project. The company placed great value on having an
internationally experienced supplier in China that could supply
everything from a single source. Siemens was consequently also
responsible for handling the entire engineering of the drive and
power solutions, the detailed planning, as well as for supervising
the installation and commissioning of the electrical systems.

Over 160 matched motors and frequency
converters installed
An integrated drive system from Siemens with over 160 drives
was installed in the packaging board machine. It is over
300 meters long, and produces 450,000 metric tons of board per
annum, which are used to produce beverage packaging, among
others. Harmonized Simotics low and medium voltage motors, and
Sinamics frequency converters achieve high efficiency and
AUTOMATION TECHNOLOGIES 5/2016

a vailability. The optimized components and the well-matched
drive train enables Stora Enso to benefit from a reliable, p
 roductive
machine.

Efficient generation by a 59 megawatt
steam turbine
The power is generated by an SST-800 industrial steam turbine
from Siemens with center admission and an output of
59 MW. Siemens is also responsible for all the high, medium and
low-voltage switchgear, line, power and distribution t ransformers,
as well as the emergency power supply, power m
 onitoring and
control system.

About Siemens
Siemens is a global powerhouse focusing on the areas
of electrification, automation and digitalization. One of
the world’s largest producers of energy-efficient,
resource-saving technologies, Siemens is a leading
supplier of systems for power generation and trans
mission as well as medical diagnosis. In infrastructure
and industry solutions the company plays a pioneering
role. As of September 30, 2015, we had around 348,000
employees in more than 200 countries. In fiscal 2015,
they generated revenues of € 75.6 billion.

Siemens supplied a Distributed Control System Sipaper DCS, the
latest generation 8.1 of the PCS7 process control system, that
enables the entire plant to be automated. Siemens also equiped all
the drive systems, the energy switching and monitoring (ESM),
and the steam turbine with the same PCS7 automation s ystem.
This gives Stora Enso all the advantages of a fully standardized,
factory-wide automation system.
Photographs: lead fotolia; Siemens

www.siemens.com

Pulp and paper industry
Siemens is a long-standing global technology partner to the
pulp and paper industry, equipping mills and production
facilities worldwide with solutions for energy distribution and
generation, as well as drive and automation technology. With
customized solutions such as the process control system
Sipaper DCS and integrated technologies such as Integrated
Drive Systems (IDS), Siemens supports the pulp and paper
industry in enhancing their productivity.
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Marine-certified solutions for
every application
Marine-certified solutions from Pepperl+Fuchs are
deployed on tankers, oil rigs, and floating liquefied
natural gas facilities (FLNGs) all over the world.
Decades worth of experience in explosion protection
and the oil and gas industry have provided the ideal
foundation on which to develop this product that is
tailor-made for harsh environmental conditions.

S

INDUSTRIAL COMMUNICATION

torms, extreme temperatures, sea water, oil, and dirt are just
some of the factors that take their toll on the material and devices on the high seas. Technology used for this purpose must be able
to withstand extreme weather conditions, corrosion, and vibrations
in continuous use. However, these harsh ambient conditions are
not the only challenge. Highly flammable materials have to be
transported, processed, and monitored at each process step. A
robust, resistant design, maximum levels of performance, and reliability are crucial factors. Pepperl+Fuchs offers a wide portfolio of
solutions that are specifically designed for this demanding process
environment. Marine certifications from renowned accreditation
bodies such as Det Norske Veritas/Germanischer Lloyd, Bureau
Veritas, Lloyd’s Register, and the American Bureau of Shipping
prove this.
One of the fundamental requirements that marine-certified
products must meet to achieve this certification is enhanced
electromagnetic compatibility (EMC), particularly marine radio. As
part of the certification, distinctions are also made based on the
exact operating location and the prevailing conditions. For example,
for applications in enclosed areas, the challenges are increased
vibration loads, increased heat development, air-conditioning, or a
lack of heating. There are also special requirements on the open
deck, in areas with increased exposure to the cold, or in the area
around the mast.
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Solutions for the challenging conditions at sea
Tankers and FLNGs clearly demonstrate just how important it is to
have reliable signal transmission at sea. Flammable substances are
transported or subjected to other processing steps on board, such
as cleaning or liquefaction. It is vital that the pressure, temperature,
and flow rate is monitored throughout all of these steps.
Pepperl+Fuchs offers solutions across all product groups that are
marine certified and specially designed for demanding process
environments.
For example, the company’s inclination and acceleration sensors
are installed to monitor the inclination angle, the acceleration
values, or the vibration of machine components on tankers and
FLNGs. The sensors record the acceleration values of sensitive
system components or the inclination of crane equipment and
platforms. Standard proximity switches with and without explosion
protection certification safeguard hazardous and other areas via
end position monitoring, position monitoring, and presence
monitoring of flaps, doors, anchors, or gangways.
With dual sensors for monitoring valves, the position of manually
or pneumatically operated valves can be monitored to the same
extent as electrically operated fittings and valve actuators. At sea
they are used for end position monitoring, position monitoring, and
presence monitoring of moving parts, such as pumps, cylinders, and
motors. The intrinsically safe Namur sensors from Pepperl+Fuchs
are used for position feedback in explosion-hazardous areas to
reliably detect the position of valves. Similarly, rotary encoders
developed specifically for the maritime sector enable precise detection and targeted control of rotational movements on board.
Remote I/O components are also used in a wide range of marine
applications. One such application is the monitoring of process
parameters, such as temperature and pressure, during the regasification of liquefied gas. With the most compact modular systems on
the market, Pepperl+Fuchs offers a solution that can be used in the
tightest of spaces. The tried-and-tested, robust 4 to 20 mA interface
technology is installed in fire and gas systems. Signal conditioners,
Zener barriers, and isolated barriers facilitate reliable signal

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 worldwide, the company
has more than 40 foreign subsidiaries on six
continents, and manufacturing facilities.
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The FieldConnex
power supplies,
segment protectors,
and fieldbarriers are
intended for use in
maritime applications

t ransmission between the position detectors and the control unit
via point-to-point connections.

Highly compact and completely certified
Fieldbus technology is ideal for use on board. The reduced amount
of cabling resulting from using two-wire cable instead of multicore
cable is lighter and takes up less space. This also applies to the complete marine-certified components in the FieldConnex portfolio
from Pepperl+Fuchs. The FieldConnex power supplies, Segment
Protectors, and FieldBarriers are currently the most lightweight and
compact solutions of their kind—tailor-made for the limited space
available on board.
Given that a high level of maintenance cannot always be provided
on the high seas, the comprehensive diagnostic options and
preventive fault detection included in the fieldbus infrastructure
components are particularly impressive features. For example,
bounce protection, wire breakage monitoring, and short circuit
monitoring bring the fault under control automatically, preventing
negative effects on the system. The user can then intervene at an
early stage if necessary and find a solution. This reduces downtime
and costs and increases runtimes at sea significantly.
HMI components are also widely used at sea. One example of
how they are used is as a user interface to monitor the pressure,
level, and temperature of liquefied gas during loading, transportation, and unloading operations. Pepperl+Fuchs offers suitable
solutions for every application in non-explosion-hazardous areas
or explosion-hazardous areas. In addition, marshalling cabinets
with the required IP protection and control cabinets are tailormade and available pre-wired for all types of protection. Your
ready-to-use delivery enables quick and error-free installation,
thereby reducing idle times.

On-site maintenance worldwide
If faults occur when you are at sea, it is vital that you get quick help
from expert specialists. With facilities and branches in more than
140 countries, Pepperl+Fuchs guarantees that if such scenarios
occur, a specialist will quickly be with you on site. For example, if
the schedule for a sea trial is threatened by a problem, experts will
be waiting for you at the dock when you next enter port to make sure
that the boat can continue its journey without delay.
It is becoming more and more common for users to want complete solutions from a single source, even in the maritime sector.
That is why, in eight Solution Engineering Centers (SECs) around
the world, the company is offering support from expert employees
- from the initial planning steps to commissioning a new plant.
Photographs: Pepperl+Fuchs

www.pepperl-fuchs.com

02 Remote I/O components are used in a
wide range of marine applications
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Secure communication
for Industrie 4.0 systems
Anja Moldehn

INDUSTRIAL COMMUNICATION

Manufacturing companies are facing the challenge of
optimally planning and implementing complex
manufacturing processes. Production is to proceed
without interruption or rejects. When combined with
high flexibility, this ensures the competitiveness of the
manufactured products. Intelligent and secure
communications structures are necessary to meet
these challenges.

T

he forward-looking Industrie 4.0 government initiative points to
solutions for fulfilling the increasing demands on flexibility,
individualization, and efficiency in manufacturing companies.
These allow manufacturing to remain competitive in the long term
through the use of digital, networked system solutions. Phoenix
Contact, too, is picking up on the advantages of Industrie 4.0, some
of which are abstract, and applying them to practical requirements
of future-oriented production. The company has defined a total of
six fields of action that focus on high flexibility, performance, quality,
and economy. Among them are consistent digitization, secure
communication, autonomous adjustment to changed framework
conditions, simple installation and operation, as well as efficient
use of resources.
Author: Dipl.-Ing. Anja Moldehn, Marketing Specialist Industrie 4.0,
Phoenix Contact Electronics GmbH, Bad Pyrmont, Germany
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Protection against electrical interference and
unauthorized access
The two fields of action mentioned first form the foundation of the
initiative. Only when all relevant information is available in digital
format and all participants of the value chain are networked can the
Industrie 4.0 approach be systematically implemented. Digital data
is taken to maximize added value at any given time. The connection
of people, objects, and systems leads to dynamic, self-organizing
added-value networks. These can then be improved according to
various criteria, such as cost, availability, or resource consumption.
Intelligent mechatronic systems exchange their data across locations
and companies through public or private network infrastructures.
This communication on the basis of Ethernet and the Internet
ensures high production availability. At the same time, it forms the
foundation of flexible, self-optimizing manufacturing processes.
That is why it is imperative that data transmission be reliably protected
from electrical interference and unauthorized outside access.

Efficient operation based on material flow and
retooling times
Phoenix Contact is calling on its extensive experience based on
the deep integration of its components, systems, and solutions
with the objective of implementing the fields of action of the
Industrie 4.0 initiative to the greatest degree possible at the
present. In addition, the company’s far-reaching in-house

mechanical engineering expertise and its automation specialists’
know-how accumulated over many years are incorporated into
Industrie 4.0-capable machines and systems. This has led, among
other things, to a new production line at the Bad Pyrmont location
that manufactures six-millimeter-wide isolation amplifiers for
interference-free signal transmission.

This plant’s manufacturing process has been improved in terms of
how the product, worker, and machine communicate with each
other. A continuous material flow in the process chain and short
production retooling times for all of the 98 product variants con
tribute to efficient methods of operation. When ordering isolation
amplifiers, customers can use an internet-based configurator to
select the input or output signal type, for instance. This gives rise to
more than 1,000 different module versions. In order to allow such a
wide variety of products to be manufactured in small lots of 5 to 480
at mass-production costs, personnel and machines must work
quickly and economically.

Flexible processing on the basis of a circulation
system
It is a long way from the bare PCB to a complete, packaged product.
After soldering paste has been applied and SMDs have been mounted,
sets of four PCBs are checked for the correct arrangement of the
individual components. Up to 154 small components, such as resis
tors, capacitors, and diodes, can be installed on a single PCB. After
soldering, a stamping machine cuts out the PCB. Then it is placed
on a workpiece carrier and fed into the Industrie 4.0 system cycle.
Around 20 workpiece carriers circulate around the production line
at the same time, allowing employees to work at capacity and the
system to function economically.
First, the workpiece carrier is conveyed through a short cycle.
After a laser has completed labeling and the recesses have been
milled, the housing is completed. In the next step, the PCB is insert
ed and coupled with the housing. Next comes the long cycle. In the
so-called soldering portal, the housing is soldered to the PCB. Now
the module is completely functional. During downstream program
ming of the respective firmware, a cylinder lifts the workpiece
carrier to the test head. This is followed by high-voltage and final
electrical testing.

01

Whether firmware is being programmed or electrical tests are
being performed, retooling the programming or test head only requires
a few steps

02 A router with an
intelligent firewall
facilitates remote
maintenance

Communication between products and facility
control system
When an order is loaded to the production line, first the work plan is
generated. As soon as the product is in the workpiece carrier, an
RFID tag creates a connection to the information that the higherlevel system provides. That includes the indication of which tests
are to be performed on the article and whether and what firmware
must be implemented. The workstation machine operator comes
into contact with each module three times. Each contact involves a
different task. One is to read out the RFID chip to compare the
finished article’s image area with the specifications displayed on
the screen. Another is to insert the PCB and package the finished
module. The processing status of the individual products is
communicated to the higher-level system via the RFID tag. That is
why the screen only shows the information or options that person
nel need to perform the current task. The communication between
the article and the facility control system thus makes the high

About Phoenix Contact
The family owned company is based in Blomberg,
Germany and generated a turnover of 1,91 billion euros
in 2015. The company has its own production sites in 10
countries, a global network of 50 sales subsidiaries and
30 local agencies, employing more than 14,500 people
worldwide. It is amongst the top global players and
innovators in the field of electrical engineering and
automation.

complexity resulting from the wide range of variants manageable
for personnel. They receive assistance, allowing them to complete
work quickly and without errors.

Comprehensive digitization is a further key
requirement
As the example at Phoenix Contact shows, systems are already flex
ible. So if people and machines, too, interact optimally, even small
lots can be produced economically. But what is required for imple
menting a perfectly networked plant and the associated productivity
gains? In order to gain all the advantages of tomorrow’s industrial
manufacturing, it is imperative that the actual article communicate
with the processes that are based on digital data. To this end, the
products involved must be just as thoroughly digitized as the indi
vidual workstations through which they pass during manufactur
ing. This allows the human actor to operate the production
system economically because of support from assisting systems.
In addition, both data exchange and the design of the communi
cated content must be adequate for the production systems. If
operators want to ensure that their production locations will
continue to be successful, they must organize standards and guide
lines sufficiently open so that they cover changing conditions and
business models.
Photographs: Phoenix Contact

www.phoenixcontact.com
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Security – The backbone of the global
smart manufacturing revolution
Nicole Steinicke, Oliver Winzenried

Many companies are affected by product or brand piracy, hacking and
cyber-attacks. This costs jobs, revenues and opportunities and results in an
estimated damage. So there is a need for security.

T

he commercial history of mankind can be read as a history of
more and more elaborate predatory acts: When the second
industrial revolution introduced the world to electricity and specialized labor, piracy took the form of product counterfeiting. Once IT
and electronics became part of the game, it was not just products,
but their inherent qualities and functions that were copied. Now
that cyber-physical systems are coming as part of Industrie 4.0, we
are entering a new stage of piratical sophistication, where digital
identities and business models are the top targets. Paradoxically,
the rise of software piracy is powering the evolution of professional

and regulated know-how protection, software license management,
and security measures on a global scale.
Wibu-Systems is one of the leading suppliers in the digital rights
management (DRM) anti-piracy industry. The company is a specialist in protection of software-, data-, and media-related intellectual
property against piracy, license management and integrity protection for cyber-physical systems, IoT, M2M and connected control
systems. But which possibilities do we exactly have to prevent
software and product piracy? What kind of products can we use to
provide effective protection against espionage and cyber-crimes?

Oliver Winzenried, founder and CEO of Wibu-Systems,
in conversation with Nicole Steinicke

INDUSTRIAL COMMUNICATION

Wibu-Systems is one of the technology leaders in the global
software license lifecycle management industry. What is your
main expertise, and how does that translate into your offerings?
‘Perfection in Protection, Licensing, and Security’ is our company’s vision. First, we provide solutions against counterfeiting
and reverse engineering. This requires strong encryption of digital
assets, associated with secure key storage. Second, we offer flexible licensing for a versatile configuration of machine and device
features. This includes the integration of license entitlement
directly into the business process, i.e. ERP systems or e-commerce
platforms. Our third focus is security against tampering, cyberattacks, and even unintentional manipulation.

About Wibu-Systems
The privately held company founded by Oliver
Winzenried and Marcellus Buchheit in 1989, is an
innovative security technology leader in the global
software licensing market. Wibu-Systems’ comprehensive and award winning solutions offer unique and
internationally patented processes for protection,
licensing and security of digital assets and know-how to
software publishers and industrial manufacturers who
distribute their applications through PC-, embedded-,
mobile- and cloud-based models.
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How can developers and manufacturers benefit from your
products?
Industrie 4.0 subverts the traditional paradigms and, by transferring value from hardware to software, increases overall performance, from productivity to efficiency. The advantage is shared
with customers, who can enjoy tailor-made products. It is software licensing that powers this fine-grained customization
process. Intelligent device manufacturers and vendors can leverage these monetization opportunities by promoting feature
on-demand business models that provide recurrent income
streams with software upgrades, reduce their time to market, and
reach new target groups. You can compare this industrial transformation with the trend in consumer smart phones: they come
with a set of basic functions and are then upgradable with all
sorts of features through an app store.
What are the new requirements of Industrie 4.0
and the Industrial Internet of Things (IIoT)?
Industrial IoT devices will be basic components in the
machines and factories that make up Industrie 4.0. The
underlying common denominator is connectivity. This
makes it essential for each connected device to be
assigned a tamperproof identity, which will involve substantial use of hardware secure elements. Additionally,
Author: Nicole Steinicke, editor AUTOMATION TECHNOLOGIES
and Oliver Winzenried, CEO Wibu-Systems Karlsruhe, Germany

data is becoming much more relevant
in production processes. In additive
manufacturing, for instance, the product is completely defined by its production data. Protecting the intellectual
property of such data and its integrity is
business critical for manufacturers.
Would you say that the industry as a
whole has the same focus on security,
or is it something that needs to be
pushed more?
We are currently only in the infancy of the IIoT, and
more effort is needed to propagate this model. When new technologies start to be deployed on a larger scale and delivered in
terms of features and convenience, everyone will be jumping on
this bandwagon. At the moment, however, there are concerns
about security; usually, security measures are implemented when
incidents happen; with smart manufacturing, we see security
frameworks being implemented at an early stage, so that security
is already present by design or by default. Security by design
means that devices are equipped with security configurable
options, while security by default means that the user will receive
the device configured in a way that a certain security level is
preserved, regardless of the user’s setup or preferences.
Looking towards Industrie 4.0, what are
the obstacles to its successful
implementation?
First of all, I believe that the
message of flexible production
needs to reach all manufacturing
stakeholders. The next obstacle
is the considerable lifespan of
production machines, which
usually stretches to twenty
years or more. Any IIoT solution and the related security
enhancements therefore need
to be applicable in the brownfield and greenfield alike.

Where would you see the role of national governments?
Can the public sector support the private sector?
It is my understanding that governments of all major world economic
powers have already included connected manufacturing in their
digital agendas, are supporting research and development projects,
creating a legal framework to bolster Industrie 4.0, and promoting
standardization as a means of igniting international cooperation
and free trade. Looking specifically at Germany, we are directly
involved in several projects that are funded by national institutions.
At which points are you actively involved in research
and development?
I would like to mention two projects: “IUNO”, funded by the
German Ministry of Research & Development, BMBF, is the
German national reference project for IT security in Industrie
4.0. It brings 21 parties to the table - 14 companies and
7 research institutes focusing on 4 use cases defined by Bosch,
VW, Trumpf and Homag. Wibu-Systems is mainly working on
secure remote access and the development of a technology data
marketplace. The former uses our sophisticated industrial grade
secure elements with different form factors, like USB sticks or
SD cards; and the latter will be based on CodeMeter, our multivendor digital rights management solution. A second R&D project we are currently working on is “Secure Plug & Work”, which
resembles the concept of Plug&Play for USB devices in that it
makes it easier to replace parts and components in machines
with automatic configuration, and adds a layer of security to the
process. Our CodeMeter technology provides secure key storage
and certificate deployment via and for OPC UA communication.
There seems to be a lot of competing companies in these
projects - how does that work? Is everyone pulling together
at the moment?

When you are working on standards, you have no option but to
work with all of the global titans, including competitors. Smaller,
medium, and even large companies need to rely on a certain level
of interoperability, and standards are the way to ensure flawless
and secure communication when a large group of machines is
brought together. Competing companies have an advantage when
it comes to collaborating on the shared underpinnings, that is, the
standards. They can then show their
unique strengths and advantages
individually when it comes to impleMULTIMEDIA CONTENT
menting these standards and developing the factors that distinguish
them. This is the point where
competition is at its strongest.

In conversation with Oliver Winzenried at
the Industrial Automation Show Beijing

Why does Wibu-Systems take
part in these industry initiatives?

Even though we are taking part in
many industry initiatives, we only
focus on those that concern our
core technological values: protection, licensing, and security. The opportunity to work in markets
as diverse as industrial automation or medical technology, each
with its own requirements and customers’ needs, allows us to
understand the real market demands, enrich our solution, and
fulfill the expectations of our users.

https://youtu.be/6g8tn6k3kNg

www.wibu.com
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Well bundled and safely routed
Rainer Rössel

Cables that are used in moving industrial machine
parts must withstand tensile and torsional forces as
well as external influences such as abrasion or welding
sparks. But whilst energy chains offer some protection,
the requirements on the cables remain high. Just one
of many design factors to achieve this is the braiding
of cores into bundles, because it makes the cables
perfect for constant movement and hence compatible
for e-chains.

About igus

COMPONENTS AND SOFTWARE

Igus GmbH is a globally leading manufacturer of
energy chain systems and polymer plain bearings. The
Cologne-based family business has offices in 35 countries
and employs around 2,950 people around the world.
In 2015, igus generated a turnover of 552 million euros
with motion plastics, plastic components for moving
applications. igus operates the largest test laboratories
and factories in its sector to offer customers quick
turnaround times on innovative products and solutions
tailored to their needs.

T

he energy chain can be described as the umbilical cord of a
machine. It supplies a machine part with energy, data and
media and closely follows its every move. The degree of movement
ranges from simple strokes to six-axis robotic applications. The
material and design of the cables must be perfectly adapted so that
the cables are able to withstand loads many millions of times without failures or “corkscrewing”.

Reliable life prediction through long-term tests
Real world experience shows that even highly flexible cables often
quickly reach their load limits while in moving applications in energy
chains. Is it possible to predict their service life? Conventional
standard tests, such as those carried out by VDE, IEC or UL, do not
provide a clear answer. This is because reliable predictions can only
be obtained through long-term tests in an energy chain itself.
Applicable standards simulate only the wear through other
methods and not directly inside a chain and
also don’t refer to the cable materials,
with the end result that this cannot be
adapted for use in chains. In order
to reliably predict the service life,
igus the specialist company for

01 Cross-sectional view
of braiding in bundles:
As with steel cable
designs, all of the cores
are put under the same
amount of stress

Author: Rainer Rössel,
Head of Business Unit
chainflex Leitungen,
igus GmbH, Cologne
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In the test
laboratory with an
area of 2,750 square
metres, the service
life of the products
are proven with
more than 2 billion
test cycles

plastics and cables in motion, operates the largest test lab for moving cables in energy chains, with a floor area of the 2,750 square
metres. Here the products are tested for their resilience to continuous operation on 58 different test rigs. Since reliability depends on
the exact simulation of real working conditions, test rigs are available
with a wide variety of travel distances and accelerations or 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 travel is available. Here components with 4 m/s and
an additional load of 8 kg/m have been successfully tested for
a total output of 25,000 km.

Demonstrating cold flexibility
Likewise temperature cycles of - 40 to + 60 °C are tested. A specially converted shipping container allows these changes to be
tested. Unlike the standard cold winding test, in which the test
cables are wound onto a mandrel and cooled down to test temperature once, the cables and chains are tested here in appropriate test temperatures under realistic moving conditions. They
must withstand millions of strokes and the expected bending stress
of real use. A test is considered passed, and thus the necessary cold
flexibility proved, when no jacket breaks can be found.
The tests are not always about extreme temperatures. Customer
queries are usually about cables that must operate reliably at
- 5 °C. Therefore, for more than four years, igus has been offering
an oil-resistant PVC mixture, which has a high abrasion resis
tance and a wide temperature range. This is a novelty in the market,
because normal PVC mixtures for cables that are suitable for use
in chains do not meet these requirements. Another advantage is
this: with rather moderate temperatures, it is not absolutely
necessary to resort to using more expensive jacket materials
such as PUR or TPR.

For even more extreme movements, cables with more complex
structures are used. The so-called robot cables are mainly used in
industrial robots and have to follow extreme movements, under
both bending and twisting. Special damping elements allow the
cores the necessary freedom of movement within the cable. The
tighter the cable is wound the more difficult it becomes to twist
the cable. Special shields and outer materials also ensure optimal
cable durability under torsion.

Calculating cable service life
The service life of a cable used in energy chains is dependent on a
number of variables that must be considered in both design and
material selection. Hence the chainflex product family currently offers 1244 different cables. How long the cables will last in a given
application can be calculated by users themselves, because the test
findings of over 2 billion test cycles from the laboratory are incorporated every year into a database, which forms the basis of a freely
accessible online tool for service life calculation on the Igus website.
Photographs: Igus

www.igus.de

03

Temperature profiles from - 40 to + 60 °C
can be simulated in the cold chamber

Avoiding tension and compression
The findings from all ongoing tests at igus over the past 25 years are
incorporated in the development of its own, steadily growing range
of cables. Beside the many new materials, this led to the introduction
of bundled designs, a similar concept to that used in steel cables. In
a complex process, wires are wound in single bundles consisting of
three, four or five wires, and these are then wound with each other
to make an braided bundle. For large wound structures, this is done
around a strain relief element. The result is a cable that is designed
for constant motion and absolutely compatible with chains,
because – unlike layer-stranded cables – each of the cores moves
same amount on the inner and outer radius avoiding inner cores
getting compressed or outer cores getting stretched.
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Intelligent light curtains
for safe machinery

About EPSG

Stefan Hensel

In production environments where humans work in
close proximity to machines, conventional sensors
provide insufficient active protection against injury for
operators. By integrating innovative openSafety-based
light curtains, the Ethernet Powerlink Standardization
Group (EPSG) is opening up completely new
approaches to safety for today’s manufacturing
facilities.

COMPONENTS AND SOFTWARE

L

ight curtains have been used for many years now to protect
operators of machinery and equipment. “Unfortunately, conventional light curtains are very inflexible,” explains Stefan
Schönegger, managing director of the EPSG. They are known to
hinder the implementation of modern design concepts where
human operators and machinery actually work together hand in
hand. It is for this reason that the EPSG developed an openSafety
profile for intelligent light curtains. In 2016, Datalogic will be the
first to bring these network-integrated light curtains based on the
the new profile to market.

No hardwiring necessary
The intelligent light curtain is connected directly to the real-time
Powerlink network. The overlying openSafety protocol replaces the
hardwiring that used to be necessary for the light curtain. “Since no
safe I/O channels are necessary, an application with openSafety
light curtains is less expensive than a hardwired solution,” explains
Schönegger.

Author: Stefan Hensel, Public Relations, EPSG
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The Ethernet Powerlink Standardization Group (EPSG)
was founded in 2003 in Switzerland as an independent
association with a democratic structure. Its goals are the
standardization, promotion and further development of
Powerlink technology, which was first presented to the
public in 2001. Powerlink is a patent-free, manufacturerindependent and completely software-based communication system for hard real time that has been available as
a free open source solution since 2008. The EPSG’s
Berlin-based office handles public relations, coordinates
the implementation of shared projects and provides
information for existing and prospective members.

Intelligent single-beam evaluation
Light curtains with single-beam evaluation, as they are defined in
the new EPSG profile, provide an easier way. “When this type of
light curtain is mounted at an angle, we are able to obtain all the
data we need for intelligent muting,” says Stefan Schönegger.
Based on which light beam is interrupted first, it is possible to determine the direction traveled by the product – without any additional
hardware.

T

he possibilities opened up
by the openSafety light
curtain greatly simplify the
cooperation between humans
and machines.

Stefan Schönegger, Managing
Director, EPSG

01a

Conventional light curtains also require additional hardwired
sensors in order to implement functions such as muting

01b An openSafety light curtain mounted at an angle eliminates the
need for additional sensors and safe I/O modules; the light curtain is
connected directly to the industrial Ethernet network

The openSafety provides the controller with detailed information
about which beam was interrupted and when. In addition to the
product’s direction of movement, it is also possible to determine its
height – and, using the transport speed, its length as well.
Using this information, the safety controller is able to confirm
that the product moving through the light curtain is exactly the one
that was expected. If a person were to sit on a product in order to
bypass the photoelectric sensor, for example, the machine would
enter its safe state. “Solutions using conventional light curtains
require a lot of technical effort in order to detect that type of
tampering,” explains Schönegger.

02

As with safe drives
and I/O, the openSafety
light curtain is integrated
directly into the safety
network - wiring is reduced
to a minimum

Programmed in the engineering software
With an automation solution using openSafety light curtains, safety
functions such as muting and blanking are easily programmed in
the development environment. Once an openSafety light curtain
has been installed, the node number just needs to be set on the
device. Conventional light curtains require tedious DIP switch configuration on the device or even the use of dedicated software. This
becomes even more problematic once everything is installed,
because the DIP switches are difficult to reach and represent a
potential source of errors.

Fast commissioning for equipment produced in series
“The openSafety light curtains considerably reduce the amount of
work needed for commissioning – especially for equipment produced in series,” explains Schönegger. This is because, once written,
the safety application can be reused on every machine. The light
curtain simply has to be connected to the network. The safety controller automatically detects whether it is dealing with the correct
light curtain model and transfers the configuration to the device.
Errors that might otherwise result from manual configuration or
on-site wiring are prevented.
“The troubleshooting possibilities of the intelligent light
curtain are a huge step forward as well,” adds Schönegger. Error
messages that used to require painstakingly reading and interpreting LED blink patterns can now be viewed in plain text. This

allows for more detailed diagnostics and considerably shorter
downtime. In summery, the highlights of intelligent light for safe
machinery are less hardware necessary, shorter commissioning
times, easy maintenance and wiring errors can be ruled out.
Photographs: Teaser fotolia, 01-03 EPSG

www.ethernet-powerlink.org
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Stereo 3D camera helps robots get to
grips with bin picking!
Many applications in automated serial production can
only be satisfactorily implemented using 3D-data. This
applies equally to challenging assembly processes and
to the notoriously tricky process of bin picking. The
ability to accurately detect the precise position of the
unsorted parts is essential for reliable bin picking by
robots. The stereo 3D camera represents a solution for
3D image capture that is impressively precise,
cost-efficient and fast.

B

in picking remains one of the most difficult tasks to execute in
robot-supported production. In order to be able to pick unsorted
parts out of a wire-mesh pallet or stacking container, it is necessary
for the robot to be able to accurately detect the shape, size, position
and alignment of the objects. All of this information is essential to
the ad-hoc generation of collision-free robot paths.
However, challenges arise as soon as you begin to capture 3D
data because short cycle times and process stability are required in

addition to accuracy and completeness. The small number of solutions that have been available up to now are either too slow or fail to
achieve the required level of process stability to be suitable for use
in serial production. Alternatively, they are simply too expensive.

3D camera covers cycle times, availability and cost
efficiency
The Ensenso stereo 3D camera from IDS successfully covers all bases in terms of the requirements for cycle times, availability and cost
efficiency that apply to robot vision applications. The industrial
camera with a USB connection is the first of its kind on the market,
integrating, as it does, not only two global shutter CMOS sensors
with WVGA resolution and powerful software in a very compact
housing, but also an infrared pattern projector. It projects a random
pattern of dots onto the object to be captured, allowing structures
that are not visible or only faintly visible on the surface to be
enhanced or highlighted. This is necessary because stereo matching
requires the identification of “interest points” in an image. The
object is then captured by the two image sensors in accordance with
the stereo vision principle. Finally, 3D coordinates are reconstructed
or calculated for each and every pixel using geometric relations
based on the triangulation principle. This means that, even if parts
with a relatively monotone surface are placed in the bin, a virtually
seamless and detailed 3D image of the entire surface can be generated

MACHINE VISION

About IDS
IDS Imaging Development Systems is a global manufacturer
of high-performance CMOS cameras with USB 3.0
interfaces and high-speed Gigabit Ethernet cameras. The
company headquarters in Obersulm, Germany with
subsidiaries in the USA and Japan as well as offices in
Europe and Asia. In 2015 IDS reinforced its international
presence and was able to achieve in Asia an increase in
sales of 17 % compared to the previous year. The number
of employees is more than 200.
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without additional technical effort. All of this happens in just a few
milliseconds.

Cells achieve cycle times of less than 10 seconds
The speed offered by Ensenso has benefits for bsAutomatisierung
when applied to its bin picking robot cells. The company, which has
its headquarters in Rosenfeld, approx. 60 km south of Stuttgart,
specializes in the development and construction of systems for fast
and precise loading and unloading of production machinery and
parts handling. Its bin-picking cells can automatically pick individual, randomly aligned parts out of a container and pass them on to
downstream production processes. The cells achieve cycle times of
less than 10 seconds, which would not be possible with conventional
solutions such as the light section method. Depending on the
application and on customer requirements, the cells can be
supplied with a classic multiaxis industrial robot or with a linear
portal robot. They have a modular structure, can be adjusted to suit
various container sizes, and are designed for use with either a single
bin or up to four bins simultaneously.
Each bin is monitored by two stationary mounted Ensenso cameras. This offers two key benefits over a camera installed directly on
the robot arm. Firstly, the sys-tem can achieve shorter cycle times.
While the robot is busy picking parts out of one bin, the process of
object detection can already be started in another bin. Even if parts
only need to be picked from a single bin, the process of searching
for the next part can begin while the robot is placing the most
recently picked part elsewhere.

package, alongside an API for C, C++ and C#. The target coordinates
of the found parts and a map of the remaining contents of the
container as a dynamic obstacle is then forwarded to a software
module. The software uses this information, together with the CAD
data from the cell, the robot and the robot gripper to generate a collision-free robot path. The path is transferred to robot control, where it
is then executed. The attempt at bin picking may fail due to inaccuracies, incorrect identification or if parts slip out of position. The robot
detects this failure thanks to various sensors in the gripper and collision monitoring between the gripper and the flange. The robot then
navigates independently out of the container and tries to pick the part
in a different location. No human intervention is required.

Summary
Until now, the potential offered by 3D machine vision has been
hardly tapped due to the complexity and relatively high costs of the
technology. However, these bin-picking cells from bsAutomatisierung demonstrate how this process can be implemented with
guaranteed cost efficiency and process reliability thanks to the use
of the Ensenso stereo 3D camera. With its USB 2.0 port, the camera
is easily integrated, while its technological design also makes it
attractive from a price standpoint. And, in terms of speed, the
Ensenso is streets ahead of other comparable solutions. In addition
to the Ensenso with a USB interface, a model will soon be available
with a GigE connection and two 1.3 MPixel CMOS sensors from e2v.
Photographs: IDS Imaging Development Systems

www.ids-imaging.com

Easly calibration of the cameras
As an additional benefit, the images from different Ensenso cameras
can be very easily calibrated with each other, as the camera software
has been specially designed to handle multicamera applications.
When two or more cameras are used simultaneously, a scene can be
captured from different sides at the same time, thus reducing shadows and extending the picture field. When working with multiple
cameras, the N10 software similarly delivers a single 3D point cloud
containing the data from all cameras used. The resulting precision
can also be scaled to meet virtually any requirements by adjusting the
number of cameras installed. In addition, the Ensenso software not
only allows you to combine several stereo cameras, but also enables
the use of these cameras in conjunction with conven-tional industrial
cameras, for example, to capture color information or barcodes.
Finally, the Ensenso software assumes control of the two CMOS
sensors and pattern projector, and takes care of the capture and
pre-processing of the 3D data. As a result, both frame rate and
image quality are optimized, and so significantly fewer resources
are required on the PC used for analysis. The camera is designed for
working distances of 260 mm to 1,400 mm and for variable picture
fields. The available focal lengths of 3.6 to 16 mm can cover a wide
range of distances and sizes. Unlike other 3D imaging processes,
this camera can capture both stationary and moving objects with a
frame rate of up to 30 fps.

3D data out of the box
However, the Ensenso offers OEMs and system integrators another
key benefit. It is ready for immediate use and delivers 3D data out of
the box. This means it can be installed straight away. All that
remains is for the robots to be calibrated for working with the
camera. This is very easily done using a calibration plate mounted
on the robot gripper. The software uses this plate to calculate the
mounting position of the camera, and the 3D data is immediately
represented in the robot’s coordination system.
The images captured are analyzed using Halcon 11. The interface
required is included in the Ensenso’s comprehensive software
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ID and vision solution:
together we see what others do not
Janina Guptill, Jan Grootjans

Industrial automation is mostly all about handling
robust products. Within the manufacturing or
packaging process, the integrated vision and ID
solutions need to be fast and highly productive. But
there are some applications in automation which are
more challenging than that. For a manufacturer of
lenses, the Dutch company Stevens Engineering has
equipped a packaging machine with vision and ID
systems from Cognex which see what is almost
invisible.

MACHINE VISION

N

KL Contactlenzen is a subsidiary of Menicon, the Japan-based
world-wide leader for lens materials, lens design and lens care
solutions. At its production facilities in Emmen/Netherlands, NKL
has installed a compact packaging machine with high quality and
hygiene requirements in which customer-specific lenses are packaged efficiently and very carefully. The turnkey solution, which
combines mechanical design with electrical automation, was
developed and installed by Stevens Engineering. The vision and
ID solutions employed in this tailor-made packaging machine
were delivered by Cognex, the world’s leading supplier for
machine vision systems.

Author: Janina Guptill, Marketing Specialist, Cognex Germany Inc.,
Jan Grootjans, Project Manager Manufacturing & Machinery,
Stevens Engineering
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Pack and go?
The job of the machine appears to be simple: After a final manual
lens inspection, the operator places the lens in the lens holder and
places this in the newly developed product carrier. The machine
takes the product carrier with the lens holder and adds the special
preservation liquid, seals it with aluminum foil and closes the lens
holder’s cover – ready for shipping. Nevertheless, the whole process
is outstanding. The machine has a remarkably small footprint and
requires almost no manpower. The seal quality is extremely high.
The fluid dosing is highly accurate. The cycle time is currently only
10 seconds. And each product and lens holder can be tracked at all
times both during and after packaging thanks to Cognex ID technology
and an SQL database.

Identification for accurate filling
The packaging machine is equipped with a rotary table with 10 positions for operating and controlling the lens, lens holder and the
product carrier. One of the first jobs in the packaging machine
involves being processed by the DataMan 200 from Cognex. The
DataMan 200 is a small, fixed-mounted industrial high-performance barcode reader with a resolution of 752 × 480 pixels and a
global shutter ideal for 1-D applications. Within NKL’s packaging
machine, the reader scans the 1-D barcode label on the product
carrier. Based on this identification, the lens holder is then
accurately filled with one of two available liquids for preservation.

Filling checked by smart camera
Another vision system from Cognex, the In-Sight 7050, now detects
the lens. This is quite a challenge, since the lens is not only transparent,
but also has different colours and is covered in liquid. However, the
fully integrated In-Sight system is perfectly equipped for sophisticated applications like this thanks to its autofocus and fast image
capture functions. The smart camera also checks if the lens is
covered by enough fluid and whether there is any spoilage, e.g.

About Cognex
Cognex Corporation is one of the
world’s leading provider of vision
systems, vision software, vision
sensors and industrial ID readers
used in manufacturing automation.
Typical applications include detecting
defects, monitoring production lines,
guiding assembly robots, and
tracking, sorting and identifying
parts. Cognex serves an international
customer base from offices located
throughout the Americas, Europe and
Asia, and through a global network of
integration and distribution partners.
The company is headquartered in
Natick, Massachusetts, USA.
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NKL’s new lens packaging machine from Stevens Engineering
offers a high throughput on a small footprint

drops outside the lens storage section. The camera system was
configured with In-Vision’s standard software and inspection tools,
so no additional scripting or manual configuration was required.

Verification at the end of the process
After that, the lens holder is sealed with aluminum foil and the plastic lid of the lens holder is closed. The lens holder lid is then printed
with a UV ink 2-D matrix code to clearly identify the lens. The 1-D
barcode on the product carrier and the 2-D matrix code on the lens
cover outside are now read by another DataMan 200. At this point,
the reader’s integrated bright field is complemented by special UV
lighting in order to detect the UV ink printed code. The product and
packaging data acquired helps to verify the completion of the
process in the SQL database and NKL’s management information
system.
It took Stevens Engineering less than half a year to develop and
install this customer-specific solution for NKL Contactlenzen.
Following a further six months of usage within a “clean room” production environment, the customer is highly satisfied with the
packaging solution which offers multiple functionalities
on a very small footprint. The new machine is faster
and requires less manpower, which leads to
constantly high packaging quality. Compared to
the previous solution, the quality checks and the
packaging quality have been enhanced, fulfilling
the high requirements for this delicate product.
Currently, NKL and Stevens are already
discussing further improvements for the next
generation of this packaging machine. The optimum quality check and traceability will definitely
be ensured by Cognex systems again.
Photographs: teaser fotolia, 01-02 Stevens Engineering,
03 Cognex

www.cognex.com
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One of three Cognex vision systems in the packaging process:
the DataMan 200 reads 1-D and 2-D barcodes on product carrier
and lens cover
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Cognex’ In-Sight series and DataMan
fixed-mount barcode readers ensure quality
and traceability even of delicate products
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RJ45 patch cords for industrial
applications
To meet various customer needs, Escha has launched
two new product lines of RJ45 patch cords: one with
PVC-cable quality for CAT5e-applications and
another with FRNC-cable quality for CAT6A-Applications respectively
including
four-pair
AWG26-cables
available in grey,
black, yellow,
red, blue, and
green. On
request, Escha
supplies your
individual lengths of 0.3 m to 50 m. A characteristic
feature of the new product series lies in the fact that
its industrially proven- and overmolded RJ45
connectors can be combined with a fully shielded
Ethernet cable. The patch cords are adapted to
applications in protection class IP 20 areas – predominantly in patch fields and switch cabinets.
www.escha.net

PRODUCT NEWS

Industry 4.0 gets trouble-free
motion with smart plastics
The networked smart plastics of Igus expand the
possibilities for so-called predictive maintenance
and increase the plant availability for the customer.
Intelligent drylin linear guides as well as the
intelligent energy chains and the intelligent cables
constantly monitor themselves and provide early
warning of
failure. The
range named
isense consists
of different
sensors and
monitoring
modules. By
networking with the igus communication module
(ICOM), a direct integration with the customer’s
infrastructure takes place. Isense is capable of
monitoring the service life of the e-chain, cable or
linear guide. Through continuous distance measurements and the calculations using the parameters of
the system as well as the thousands of test data from
the test laboratory, it is possible to also reliably
predict the smooth functioning in real operation.

Extra efficiency in panel planning,
installation and operation
With the Klippon Connect series, Weidmüller is showcasing
connectivity for efficient planning, installation and operation.
The terminal blocks and process-supporting services are
designed to generate
added value in all the
stages of the panel
building process.
Two ranges of
terminal blocks are
available: one
application range
and one universal
range. The same
applies to the
connection technologies too – whether
they feature a screw connection or a spring connection. The
screw connection features either a clamping yoke or stud
connection design, while the spring connection is equipped
with either Push in or tension clamp technology. The webbased Weidmüller Configurator (WMC) is a software solution
that makes the process of selecting, planning and ordering
terminal rail components much faster and thus enhances
efficiency as a whole in the engineering process.
www.weidmueller.com

Multi-sensor, prism-based line scan cameras
for sensing short wave infrared light
The Wave Series cameras of
Jai are multi-sensor,
prism-based line scan
cameras capable of sensing
Short Wave InfraRed (SWIR)
light. The new camera
model, WA-1000D-CL, is a
dual-sensor line scan
camera with 2 × 1024 pixels and a Camera Link interface. The camera
is based on Indium/Gallium/Arsenide (InGaAs) sensor technology
and these special sensors are responsive to wavelengths over 900 nm
where normal silicon sensors (CCD/CMOS) are unable to detect
light photons. The WA-1000D-CL simultaneously acquires and
precisely aligns images of two different spectral bands in the SWIR
light range, even when objects are moving at high speeds. Sensor
one registers the SWIR light between 900 and 1,400 nm while sensor
two simultaneously registers the SWIR light in the spectral band
from 1,400 to 1,700 nm.

www.igus.com
www.jai.com

background: fotolia
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Enclosure lamp offers glare-free brightness with daylight color
temperature
Stego’s new lamp LED 025 Ecoline illuminates enclosures and panels ergonomically. Maintenance
personnel and technicians benefit from its glare-free brightness with daylight color temperature (6,000
to 7,000 K, 400 Lm at 120 ° beam angle). The true-color illumination ensures flawless vision and thus
safe working. High reliability, long life (60,000 hours) and a low power consumption (max. 5 W) make
LED technology the economic standard in enclosure and data rack
lighting. Due to its integrated power supply the Ecoline lamp
connects di-rectly with AC 100 to 240 V. Mounting the compact LED
lamp is easy with a choice between screw, clip or magnetic fixing.
Daisy chaining up to 10 Ecoline lamps will help to illuminate more
extensive applications. The lamp is optionally equipped with on/off
switch, movement sensor or has connections for an external sensor.
www.stego.de/en

Hong Kong’s longest road tunnel
Smart solution for the
networked solar world
Due to the growing
photovoltaics markets
in Asia and North and
South America,
inverter plants for
power input are
increasingly being deployed under difficult
environmental
conditions. In
response to this
market trend, Rittal is
exhibiting enclosure
solutions that meet a
very wide range of requirements in terms of material,
coating and construction. One solution is the TS 8
outdoor enclosure. The frame section is made of
stainless steel while the doors, side elements and
roof are made of aluminium. Both the walls and
doors of the enclosure feature a double-walled
construction and thus ensure optimum climate
conditions inside the enclosure. The rain canopy and
protective weather coating for UV resistance mitigate
the effects of solar radiation and help stop condensation from forming inside the enclosure.

A five-kilometer freeway tunnel is to be constructed
to link Hong Kong to the new Liantang/Heung Yuen
Wai border crossing with mainland China. Siemens
is to supply all of the traffic control and monitoring
systems for the twin-bore tunnel – the hardware and
software as well as numerous subsystems to facilitate
a safe and efficient flow of traffic. The centerpiece
will be the International Tunnel Control
Center – ITCC, which
will use the Simatic
WinCC Open
Architecture Scada
system. The system
will draw on real-time
data to assess
conditions in the
tunnel and decide on actions to optimize traffic flow
taking into account safety aspects. Automated
incident and congestion detection, emergency
management for accidents, tunnel closure and
contraflow management are just some of the main
functions provided by the ITCC.
ww.siemens.com

www.rittal.com
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