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ED IT OR IA L

High Priorities
Dear readers,
Industrial production and the digital world are increasingly coming together.
Manufacturing processes are already networked and automated to a high
degree today. Data transfer across company boundaries is practically an
everyday occurrence. Thus we have arrived in the digital, globalized world.
But not all aspects are positive if we consider the issues of safety and security.
Should we not be asking ourselves the question, what effect will robotics have
of the future working environment? In Germany alone, revenue generated by
the robotics and automation industry totaled about €12.5 billion for 2015
domestically and abroad, and forecasts indicate further growth. A comparison
of different countries shows China and Japan are the largest consumers of
industrial robots in the world. We consider these issues a challenge and an
opportunity for the modern manufacturing of tomorrow.
As a result you will find some relevant reports in this issue, including one
about collaborating robots in the production, trends in industrial networks for
the Internet of Things (IoT) and how to work with security in industrial remote
access networks.
The country highlighted in this issue is China, a country for which automation
technology represents a future success factor. Two trade fairs, Industrial
Automation Beijing (05/10 - 12/2017) and Shenzhen (06/28 - 30/2017),
organized by Hannover Fairs International, Germany and Hannover Milano
Fairs Shanghai, feature an impressive portfolio and will be among the most
influential industry barometers in Southern China.
Yours sincerely,
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Worldwide News
B&R and Hyundai Heavy Industries enter strategic
partnership
B&R and Hyundai Heavy Industries (HHI) signed a global strategic partnership
agreement to introduce B&R automation solutions across HHI’s various areas of
operation, including control solutions for ship, plant and power automation that
will benefit HHI’s customers in the oil and gas, shipbuilding, water treatment and
other industries. By establishing a consistent and integrated automation platform
from a macro perspective, HHI is positioning itself to respond more flexibly to
unpredictable future challenges. B&R and HHI look forward to synergies in
technological cooperation as well as close collaboration in worldwide sales, service,
technical sup-port and development. B&R’s advanced technology and commitment
to standards like OPC UA and IEC 61850 will help HHI meet emerging customer
requirements in the areas of Industry 4.0, Smart Factory and IIoT solutions.

A CLASS OF
ITS OWN

NEW

optoNCDT 1320/1420
Laser triangulation sensors for
fast and precise measurements
 Compact and user-friendly:
easy integration into confined spaces
 Robust and long-life design
From left: Kim Dongkee (Head of Automation Solutions, HHI-EES), Choi Byeonghan
(Managing Director, HHI-EES), Peter Gucher (General Manager, B&R) and Lee
Yniong (Managing Director, B&R Korea) signed a global strategic part-nership
agreement on automation solutions.
www.br-automation.com

 Repeatability from 0.5µm
 Small light spot
 Analog and digital outputs
 Unique ease of use via web browser
 Presets for various surfaces

Wago opens 9th sales office in China
Wago is expanding its sales network in Asia and has opened its ninth sales office in
Nanjing. Eastern China’s second largest city (Shanghai is larger), Nanjing is an
important economic center for Wago, enough so that the company would like to
have an official presence here. Six colleagues, under the leadership of Office
Manager Jackie Chen, will be on site immediately in order to assist customers.
“Our new office will enable us to better achieve our goal of optimal customer
proximity. In addition, we can continue to participate in China’s dynamic devel
opment, which remains among Wago’s most important markets,” as stated by Chief
Sales Officer, Jürgen Schäfer, during the opening celebration.
www.wago.com

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

Worldwide News
Wibu-Systems joins the Chinese Alliance
of Industrial Internet

Wibu-Sytems has joined the Sino-German Industrie 4.0
Project (I4.0 Project), which is aimed at identifying existing
Sino-German cooperation projects on intelligent manufacturing and interconnected production processes in China.
Already in 2015, the German Federal Ministry for Economic
Affairs and Energy (BMWi) and the Ministry of Industry and
Information Technology of the People’s Republic of China
(MIIT) signed a Memorandum of Understanding and
committed to flanking cooperation projects between
companies from China and Germany that support intelligent
manufacturing and interconnected production concepts.
For the Sino-German I4.0 map, Wibu-Systems has chosen to
highlight its Chinese partner IECHO Science Technology Co.,
Ltd. The joint project is based on CodeMeter, a technology
that safeguards the integrity of production data, be it machine
code or configuration parameters. The implementation of
CodeMeter ensures that the communication occurs only
between certified and manufacturer-specific machines, that
the vendor’ IP is fully protected, and that production data
used in the manufacturing process does not fall prey to
hackers.

Schmersal Group names new leading
manager for Asia
The Schmersal Group has appointed Uwe Seeger its Director
for Asia Pacific Middle East (APME). He held leading
positions for global companies for many years, has extensive
management experience in an international context, and
speaks fluent Chinese. In this newly created role, he will be
responsible for the further development of markets and for
expanding customer relationships in the APME region. To do
this, he will be founding new Schmersal Group subsidiaries
in the region and expanding the services offered by the new
tec.nicum safety services division. Uwe Seeger also takes
over a leading responsibility for the Schmersal factories in
India and China. The aim is to achieve an improved integration of these two production sites and to leverage synergies.
In this role, Uwe Seeger works closely with Sagar Bhosale,
Managing Director of Schmersal India Private Limited
Ranjangaon / Pune, and Felix Liu, Managing Director of
Schmersal Industrial Switchgear Co. Ltd., Shanghai.
www.schmersal.com

www.wibu.com
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From classic automation to digitalization of building technology
Automation technology is undergoing a disruptive change due to
digitalization and it can no longer be avoided. Therefore, Phoenix
Contact is developing the IoT-based Ecosystem Emalytics for building
automation. This combines building services management with energy
management and business intelligence services in a single solution.
Modern IPcapable smart devices, along with devices, sensors, and
actuators from conventional building technology, are directly integrated
into the IoT management level. Regardless of its source, the data is
available as an information object so that it can be used to optimize
building technology processes. The Ecosystem is used to implement
customized projects, from demand-based building infrastructure
applications (HVAC), active energy management to the integration of
intelligent E-Mobility charging and storage concepts. The offer is
rounded off by the complete product portfolio and modular switchgear
and controlgear assemblies from Phoenix Contact.
www.phoenixcontact.com
WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 3/2017

Pilz achieved a turnover of over
300 million Euro

Imaging Experts Academy 2017
As global imaging experts from sensor to system, Framos plays a
pioneering role in technological imaging developments. The
company transfers this expertise to emerging specialists from the
sector through its Imaging Experts Academy. During the new 2017
training program, experts will again be sharing their knowledge in
practical training courses and webinars. The highlight of the 2017
seminar program is the FRAMOS Sensor Tech Days from April 25
to 26. Sensor Tech Days will provide technical news, detailed
research and test results from current image sensors and is the
ideal platform for camera developers to share information and
exchange ideas. With the focus on current CMOS technology,
Professor Albert Theuwissen (picture), a pillar of the FRAMOS
seminar program, will
hold his seminar on
“Deep Insights of CMOS
Sensors” in April and
October and will also
give his hands-on
training course entitled
“Characterization of a
CMOS Camera” in
November. A complete
overview can be
downloaded from 
www.framos.com/
news-events/trainings.

The Pilz GmbH & Co. KG group of companies continued to grow
during the last financial year: For the first time ever, Pilz achieved a
turnover of over 300 million Euro in the 2016 financial year: it rose
by 6.2 per cent to 306 million Euro. Also, the company increased its
number of employees to around 2,200 in 40 subsidiaries. Pilz is
currently investing around seven million Euro in its headquarters
in Ostfildern to expand research and development. At the end of
2017, Chair of the Board Renate Pilz will leave the operational side
of the business and hand the management of the family business
completely over to her daughter Susanne Kunschert and son
Thomas Pilz.
“Industry is going through a transformation process. Networking
and digitisation of business processes are changing not only
production but also the way in which we work together. We are well
positioned to drive this change”, explained Renate Pilz, looking
back on the results of the 2016 financial year.

www.framos.com

www.pilz.com
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China’s economy and manufacturing
industry undergoing tectonic shift

In the last 2 decades, world has witnessed the rise of
China as manufacturing super-power. In the decades
to come, China has to face many challenges to keep its
manufacturing sector buoyant.

NEWS AND MARKETS

I

n the recent years, China saw a drop in its GDP growth rate, from
more than 8 % in 2012 to 7.5 % in 2014 and finally dropping to
slightly more than 6.5 % in 2016. For the Chinese economy, 2016
saw the weakest economic expansion since 1990. In 2016, services and tertiary industry in China rose by 7.8 % and accounted for
51.6 % of GDP. Manufacturing industry grew by 6.1 %, similar to a
6 % growth a year earlier. China’s domestic consumption accounted
for approximately 64 % of GDP, lower than 66.4 % in the preceding
year. Investment by the state holding enterprises increased by 18 %,
while private investments went up by 3.2 % as compared to 10 %
in 2015. Total value of imports and exports in terms of domestic
currency decreased by almost 1 % as compared to a 7.0 % decline
in the previous year. Despite the drop in GDP numbers, China is
supposed to be on track as the country delivered growth within
government’s target range of 6.5 to 7 %.
For 2017 and 2018, the Chinese economy is set to grow between
6.3-6.5 %, the economic growth will be supported by a sustained
recovery in the manufacturing sector, government spending on
infrastructure projects, relatively low interest rates and rising

demand for housing and construction. China’s booming housing market is fueling the demand for construction, thus boosting
manufacturing activity and real economic growth. On the currency
front, the Chinese yuan is expected to remain relatively stable this
year, as strict controls on capital outflow kick in. Meanwhile, global

Author: Sushen Doshi, International correspondent for World of Industries –
Industrial Automation
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economic growth is set to accelerate from 3 % in 2016 to 3.5 % in
2017. and 3.7 % in 2018.
According to an official survey, activity in China’s manufacturing sector has unexpectedly expanded at the fastest pace in nearly
five years in March 2017, suggesting that the world’s second-largest
economy has gained momentum early this year. The official Purchasing Managers’ Index rose to 51.8 in March from the previous
month’s 51.6, and well above the 50-point mark that separates
growth from contraction on a monthly basis. The reading was
stronger than the 51.6 that many economists had expected and the
highest since April 2012. Adding to signs of a global manufacturing recovery, China’s factory output accelerated in March, with the
sub-index rising to 54.2 from 53.7 in February. Total new orders
also showed improvement, rising to 53.3 from February’s 53. New
export orders rose to 51.0, suggesting much of the surge in demand
was internal. Manufacturers have stopped shedding jobs, with the
employment sub-index rising to the no-change mark of 50, compared to 49.7 in February. But concerns about a more protectionist
trade stance under US President Donald Trump could jeopardize a
recent revival in China’s exports. Growth in China’s services sector
also picked up. The official non-manufacturing Purchasing Managers’ Index rose to 55.1 in March, the highest since May 2014 and up
from the previous month’s 54.2. The services sector accounted for
over half of China’s economy and for the majority of its 6.5 % growth
as rising wages give Chinese consumers the opportunity to spend
more. China’s policymakers are counting on growth in services and
consumption as they look to rebalance the country’s economic
growth model from a heavy reliance on investment and exports.
(Data from National Bureau of Statistics, China)

Nature of manufacturing industry evolving
in China
Over the last century, manufacturing has had a strong influence in
driving China’s economy. From its impact on infrastructure development, job creation and contribution to GDP, a strong and robust
manufacturing industry has created a clear path towards economic
prosperity. In the period between 2010 and 2013, the global economy was on the path of recovery after passing through one of the
worst economic downturns in history. Moving into 2017 and looking towards to the end of the decade, China’s manufacturing related
activities are rapidly evolving. In the list of countries that offer high
manufacturing competitiveness, China has been on top for quite
some time now. Traditionally, China’s low cost value proposition
has been the main factor for its high manufacturing competitiveness. But in the recent years, China has been increasingly focusing
on innovation and developing advanced manufacturing capabilities by investing in high-tech infrastructure and skill development.
China’s success in developing its own innovation ecosystem lies in
a significant growth in R&D spending along with a strong focus on
commercialization of technology and strong support from the industry in technology related capital investments. China, as nation
and its companies are striving to advance to the next technological
frontier and keep their manufacturing sector buoyant in the long
run. As the digital and physical worlds of manufacturing converge,
advanced technologies have become even more essential to the
competitiveness on a company level as well as country level. In fact,
technology intensive sectors like ‘high performance computing’,
predictive analytics and smart factories dominate the global manufacturing landscape and offer a sturdy path to sustain manufacturing competitiveness.
In the face of all the technological advancements and China’s
dominance as the world’s most competitive manufacturing nation,

yet China’s economic growth in 2016 was its lowest in more than
two decades. One of the reasons for slower economic growth is a
drop in the industrial activity, represented by the ‘industrial value
added’ which grew at around 15 % during its peak in 2007 and has
now more than halved to less than 7 %. In China’s case, the drop
in industrial activity is due to lower demand with respect to excess c apacity at the factories. For instance, China’s auto industry’s
capacity utilization is currently at 70 % as compared to nearly 100 %
in 2009. Manufacturing’s share of GDP has also declined from 41 %
in 2007 to 36 % in 2014, most of which has shifted to services.
Photographs: Fotolia z
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For China, the road to factory of
the future begins in Beijing
Author: Sushen Doshi, International
correspondent for World of Industries –
Industrial Automation

As northern China’s leading trade fair for industrial
automation, robotics and smart manufacturing,
Industrial Automation Beijing 2017, showcases
intelligent technologies that stand at the top of
China’s agenda for modernizing its industries.

I

ndustry 4.0, a strategic initiative by Germany to establish itself as
a leading market and a provider of advanced manufacturing solutions. This initiative is set to revolutionize manufacturing and production. In response to Germany’s Industry 4.0, China launched
its own concept of “Made in China 2025”. It represents a paradigm
shift from traditional to smart manufacturing, where intelligent
machines, systems and networks are capable of exchanging and
reacting to information in order to manage industrial production
processes. With China’s decades-long manufacturing boom now
coming to an end, the Chinese leadership is now betting on automation and digitalization of its manufacturing industry. Since 2013,
China has seen a large scale deployment of industrial automation
and robotics within its factories. Automation and robotics are becoming a game changer for China’s economy. In terms of manufacturing competitiveness, lower cost is its only advantage and
with rapidly increasing labor wages, this advantage too seems to be
waning off. In order to improve its global competitiveness, industrial automation, robotics and smart manufacturing have become
an essential part of China’s industrial transformation.
In 2014, Chinese President Xi Jinping, spoke about the ‘robot revolution’. In 2009, the worldwide market for industrial robotics was
60,000, it then surged to more than 250,000 in 2015. According to
International Federation for Robotics, China has been the world’s
number one buyer of robots and is on track to overtake Japan, as
the world’s top operator for robots. Despite being the world largest buyer of robots, the robot penetration in China’s manufacturing
landscape remains relatively low, at just 36 robots per 1 000 manufacturing employees in 2015. This data provides a perfect scenario,
as it shows there is tremendous room for growth in the sector.

Automation drive in south and even in north China

NEWS AND MARKETS

China’s ambitious automation drive is set with an objective to surpass Japan, U.S and Germany as a manufacturing prowess by centennial anniversary of China in 2049. China’s 13th five year plan,
a national policy blueprint, highlights automation and robotics as
a strategic industry sector in China by making available billions
of dollars in terms of incentives and subsidies to companies. In
2015, the Guangdong province, China’s leading manufacturing
hub pledged to spend more than $ 150 billion in automating and
upgrading its manufacturing industry. Across the manufacturing
belt that hugs China’s southern coastline, thousands of factories are
turning to automation in a government-backed industrial transformation. But it is not only South China, even North China and Beijing are in the race to deploy latest technologies in automation and
robotics as one of the main sectors for development.
Apart from being the political capital of China, Beijing is also
one of the most important industrial base in northern China. It is
a centre for industry sectors like the automobile and auto-comWORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 3/2017

ponents manufacturing, machinery manufacturing, cement, iron
ore and steel, pharmaceuticals and food processing and electronics industry. Over the past few years, the new free trade zones in
and around Beijing are becoming a hub for industries related to
micro-electronics, opto-mechanical-electronics and hardware for
automation industries.

Industrial Automation Beijing 2017
The international trade fair ‘Industrial Automation Beijing 2017’
promises to be the most exciting place for large as well as small
companies, who interested to make the most out of north China’s
automation boom. This trade fair is focused on catering manufacturing industries in North China by introducing the upcoming
trends, technologies and products in the field of industrial automation. Regarded as the most influential automation event of the
year in Northern China, ‘Industrial Automation Beijing 2017’, opens
on 10th May at the Beijing Exhibition Center. This 3 day event hosts
more than 200 leading companies from all over the world, showcasing their products and intelligent technologies within a display
area of 20,000 m2 and attracting up to 20,000 professionals and
industry experts from all the relevant industry sectors. This exhibition presents exhibitors not only from China but also from countries like USA, Germany, Japan, Taiwan, India, Holland and France.
Visitors mainly representing the OEM’s from machinery, machine
tools, automobiles, packaging and electronics manufacturers, and
end user companies from food and beverage, and pharmaceuticals
industry attend this international event in search of new and innovative products and solutions for their industrial requirements.
Considering the variety of application industries, the organizers
of ‘Industrial Automation Beijing 2017’ have categorized the different areas of automation under several specialized themes:
Industrial Robotics Arena: The robotics forum and the display
area forms the heart of the show, this sector features industrial
robots and hosts the ‘Robotics Application Conference’. Specialists
from the Chinese robotics industry and representatives from globally leading robot manufacturers talk about modern robotic applications and capabilities along with a brief outlook for future developments in the sector. Like in the previous years, Speakers will also
share some of the success stories from the automotive and electronics industries, which are currently the largest buyers for robots.

Sensors: China has been a huge consumer market as well as a
manufacturer for sensor technology and related products. At
‘Industrial Automation Beijing 2017’, on display are wide variety
of sensors and transducers including the identification sensors,
industrial image processing sensors, measuring sensors, safety
sensors and transducer systems providing solutions for industrial
applications.
Control technology: In the field of control technology, visitors
can see control systems like PLCs, Scada, embedded systems and
industrial PC based control systems including all the hardware for
industrial PCs. Products and systems demonstrated in this segment
form the backbone of any automation project.
IT and Software: Any talk of automation without its relevant software is futile. With an aim to provide visitors a complete portfolio of
automation related products, Beijing also showcases softwares for
industrial applications like project planning, plant administration,
integrated management and production planning software, ERP,
software for control technology and programming, cloud computing applications and cyber security for automation and automated
plants.
Industrial Communication: With Industry 4.0 gaining more
importance, the need for seamless communication with advanced
capabilities and flexibilities in the industrial set up is also advancing. In this arena, the trade fair has exhibitors demonstrating products and technologies for improved industrial Ethernet and other
field bus systems, sensor/actuator communication systems and
technology for communication even in hazardous areas.
Motion Control: The motion control zone features various electrical as well as mechanical drive and motion control systems; It covers all the application industries and caters to most of the domestic
demand for automation equipment.
Machine Vision: It is a relatively new segment added to the
Industrial Automation Beijing portfolio. This area is dedicated to
application of products like robotic simulation and machine vision
systems. At the Machine Vision Technology forum, demonstrations
of the real industrial cases are undertaken to showcase various ways
to resolve the difficulties currently faced by enterprises in the field.
Photographs: lead photo Fotolia, others Nicole Steinicke

www.industrial-automation-beijing.com
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Hannover Messe expands
in North America
D
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eutsche Messe AG has finalized two partnerships that expand
its portfolio of Hannover Messe events in North America.
From 25 to 28 September 2017, Deutsche Messe will co-locate five
trade fairs – Industrial Automation Canada, MDA – Motion, Drive
& Automation Canada, ComVac Canada, parts2clean Canada and
CeMAT Canada – with the Canadian Manufacturing Technology
Show (CMTS). From 6 to 9 November 2017, Deutsche Messe will
stage Industrial Automation North America and MDA – Motion,
Drive & Automation North America parallel to Fabtech at McCormick Place in Chicago.
“We have been very successful co-locating our Hannover Messe
brands with IMTS in Chicago. Our partnership with CMTS gives us
a good foothold in Canada and with Fabtech we now have a strong
annual presence in the U.S.,” says Marc Siemering, senior vice president of Hannover Messe. “Our topics broaden the appeal of these
two fantastic events and will attract even more exhibitors and visitors to both.”
Organized by SME, CMTS showcases machine tools and tooling,
metalworking, and advanced manufacturing. The biennial event
takes place in close proximity to Toronto at “The International Centre in Mississauga”, Ontario, and hosts more than 700 exhibiting
companies and 9,000 visitors. Hannover Fairs Canada, Deutsche
Messe’s subsidiary in Canada, will organize the Hannover Messe
events at CMTS.
Fabtech is North America’s largest event for metal forming,
fabricating, welding and finishing. The show is co-organized by
The Fabricators & Manufacturers Association, Int’l (FMA), SME,
the Precision Metalforming Association (PMA), Chemical Coaters

WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 3/2017

 ssociation International (CCAI), and the American Welding SoA
ciety (AWS). In 2017, Fabtech will host more than 1,700 exhibiting
companies and 40,000 visitors. Hannover Fairs USA, Inc., Deutsche
Messe’s U.S. subsidiary, is responsible for the Fabtech partnership.z

More information is available:
CMTS: www.industrialtechnology.ca
Fabtech: www.Automationtechnology.events

Worldwide News
Basler expects strong growth in 2017
Basler AG, one of the leading global manufacturer of
industrial cameras, is presenting today its audited annual
report 2016. In line with the the strategy, in fiscal year 2016,
group’s sales increased by 14 % to € 97.5 million (previous
year: € 85.4 million). Basler AG grew by approximately 10
percentage points stronger than the German industry for
image processing components that is statistically recorded by
the VDMA (Verband Deutscher Maschinen- und Anlagenbau, German Engineering Federation) and thus represents a
key indicator for the global market development. Therefore,
in the elapsed fiscal year, Basler AG again gained market
shares and expanded its market leadership. The complete
annual report is available on the website of the company.

Friedhelm Loh Group named
a top employer

For the Friedhelm Loh Group, success goes hand in hand
with strong values and a sense of community. The familyowned company has a global outlook and regional roots in
Haiger (Germany). It aims for international growth and is
firmly committed to a value-driven corporate culture. That is
why the Top Employers Institute this year again voted the
Friedhelm Loh Group one of Germany’s best employers. This
accolade was chiefly the result of superlative scores in the
categories “Skills development”, “Communications” and
“Corporate culture”. Jörg Müller, Jörg Müller, the global
player’s Senior Vice President for Human Resources, is well
aware that workplace digitisation will be a major issue going
forward. “As our processes become increasingly integrated,
all of us will develop new skills. This is an exciting task, and
we will make sure all employees are fully prepared to master
it,” he says. Picture: Jörg Müller (left), accepted the award
from Steffen Neefe (right), Country Manager for the DACH
region at the Top Employers Institute.
www.baslerweb.com

www.friedhelm-loh-group.com

Yokogawa promotes the development of IIoT
Yokogawa Electric Corporation (TOKYO:6841) announces that it
will work with Microsoft Corporation, FogHorn Systems, Inc.,
Bayshore Networks, Inc., and Telit IoT Platforms, LLC to
integrate their technology into an industrial IoT (IIoT) architecture for the delivery of new services. With this architecture,
Yokogawa aims to transform its business model, expand its
business scope, and help its customers run their businesses
more efficiently. With its wide range of expertise in fields ranging
from sensor technology to control logic and applications

technology, Through this architecture, business process applications can be configured that enable plug-and-play sensors,
sensing clouds with automatic provisioning, database clouds,
historian (data storage) clouds, and application development
environments to work together. These four companies each
possess technologies that will be key components of this IIoT
architecture.
www.yokogawa.com
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Author: Sebastian Pesch, Product Manager,
Pepperl+Fuchs, Mannheim, Germany

SENSORS AND MEASUREMENT

Optical subminiature sensors reduce
space requirements but not performance
The subminiature sensors in the R2x and R3x series
are one of the world’s space-saving solutions in the
photoelectrics range. In addition to a high level of
mounting flexibility, these sensors offer a number
of features and functions that open up a host of new
solution options.

M2 sensors in particular. “Simply” being a compact solution is not
sufficient in every assembly situation. That is why the R2x and R3x
series are available in a cubic housing with the optical face on the
side and in an extra-flat housing with the optical face on the front.
The user can also choose between sensors with red light LED and
sensors with innovative DuraBeam laser technology. With diffuse
mode sensors, thru-beam sensors, and retroreflective sensors,
both sensor series cover all industry-standard functional principles in a standardized product design - but each version offers its
own special highlights.

T

Detection reliability for difficult backgrounds

he R2, R3 and R2F, R3F subminiature series from Pepperl+Fuchs
are characterized by maximum flexibility in sensor selection
and high performance in minimum space requirements. These are
important considerations in fields such as mechanical engineering and for integrators in the semiconductor, solar, and electronics industry, as well as for packaging, material flow technology,
and handling technology. In these fields, the machines are becoming increasingly compact with greater power density. At the same
time, there is a growing need for reliable detection of small and
flat objects or of object edges that include some critical surface
and r eflection properties. In this demanding environment, the R2x
and R3x subminiature series offer impressive versatility, maximum
detection reliability, and application-oriented functionality.

Light sensor or light barrier, cubic or flat…
Sensors in a subminiature design are intended as solutions for
tight installation spaces or for use in machinery. This is true of
sensor versions with M3 connection technology as well as smaller
WORLD OF INDUSTRIES – INDUSTRIAL AUTOMATION 3/2017

The diffuse mode sensors in the R2x and R3x series with LED transmitters offer impressive performance in practical operation by providing a sharply contoured light spot on the object and high-precision, color-independent background suppression. The geometric
triangulation evaluation on the optical sensor chip itself enables
the switch point to be adjusted accurately to the object. Even in the
near range of the sensors, this means surfaces behind the object
can be reliably suppressed in order to prevent incorrect switching
or counting signals. This allows a reliable distinction to be made
between flat packaging on a conveyor belt and the surface of the
belt itself. Depending on the application in question, there is an
additional advantage: The sensor can be configured and installed
in place of a light barrier. There is no need to mount a reflector - as
is the case for a retroreflective sensor - or a receiver - as is the case
for a thru-beam sensor. This reduces installation work and - in the
case of a thru-beam sensor - the work involved in precisely aligning and wiring the receiver.

01 Consistent functions in four formats
Insensitive to reflections, glossy surfaces,
extraneous light
Reflections from film or PCB surfaces, glossy packaging, or incidence of extraneous light are all application or environmental conditions that can restrict the detection performance of photoelectric
sensors and inhibit processing cycles or packaging processes. The
miniature R2x and R3x retroreflective sensor series eliminate this
risk as they have a polarization filter. This prevents any interfering light incidence on the receiver element so that the sensor can
reliably detect reflective objects. For installation engineers and
users, this significantly simplifies commissioning and mainte
nance, particularly in the tight installation situations that are typical
for retroreflective sensors. They reduce the amount of sensor wiring
required by replacing the thru-beam systems that would otherwise
be needed with separate transmitters and receivers.

Thru-beam sensors
The R2x and R3x thru-beam sensors offer the option to adapt the
switching threshold to the respective detection situation via teachin. This optimizes detection reliability and switch point accuracy
as it prevents any switching to illuminated objects. When installing multiple thru-beam sensors in a confined space, the switching

„The standardization of the R2x and R3x series
is always appropriate to the application.“

02 The subminiature sensors are ideal for detecting small objects with
excellent precision

the DuraBeam laser technology with its special beam profile always
projects a sharply contoured, circular light spot onto an object,
the R2F and R3F laser sensors are ideal for detecting small objects
with excellent precision. Typical applications include edge detection of PCBs stacked in magazines, unloading of wafer carriers, pin
detection and SMT component detection during PCB assembly,
front edge detection of paper and cardboard in a wide range of processes, and detection and counting of small parts in assembly and
handling technology. In all applications, the miniature series save
time and money during engineering and optimize processes while
achieving maximum reliability and machine availability.
Photographs: Lead fotolia; 01-02 Pepperl+Fuchs

threshold adjustment can be used to avoid cross-talk. This feature
enables detection behavior to be adapted to difficult objects such as
small parts, semi-transparent objects, or object front edges.

www.pepperl+fuchs.com

Laser Sensors
A special highlight of both miniature series is their R2F and R3F laser
versions in a flat housing. They are the flattest laser sensors of their
type in the world. This is made possible by the DuraBeam transmitter technology developed and patented by Pepperl+Fuchs. This
combines the benefits of LED emitters - including a long service
life and suitability for use in an extended or increased temperature
range - with the advantages of laser diodes, which include a large
operating distance and a contoured, bright light spot shown on the
object. These laser sensors thus offer significantly improved energy
efficiency, a longer service life, and an extended operating temperature range, without compromising on detection performance. As

About Pepperl+Fuchs
Pepperl+Fuchs is a worldwide company with its
headquarters in Mannheim, Germany. They manufacture
products for Factory and Process Automation and are
specialists in sensor manufacturing. With revenues more
than € 500 million and nearly 5,600 employees world
wide (2015), the company has more than 40 foreign sub
sidiaries on six continents, and manufacturing facilities.
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A successful test and measurement
expert in China
Test and measurement expert HBM celebrates the 20th
anniversary of its plant in China this year – one of the
company’s third international locations. Read more,
what makes the company so unique and successful.

About HBM

SENSORS AND MEASUREMENT

HBM’s is headquartered in Darmstadt (Germany). The
product range covers sensors, transducers, strain gauges,
amplifiers and data acquisition systems as well as
software for structural durability investigations, tests
and analysis. The potential fields of application can be
found in every branch of engineering and industry.
HBM has 29 subsidiaries and sales offices worldwide.
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T

he new plant was opened in the former imperial city of Suzhou
(near Shanghai) in 1997 and marked a milestone in the development of the company, joining the production plants in Darmstadt,
Germany, and Marlboro, USA as an important third pillar reflecting the company’s international focus. The products that are manufactured at the Chinese site include, for example, load cells. Great
importance has been placed on ensuring consistently high product quality right from the start. The plant in Suzhou, with around
700 employees, is both a modern, ISO 9001 certified production
facility and the nucleus for the systematic development of the
Chinese market.

Quality and innovation as key factors
In the global technology race, Chinese companies, too, no longer just position themselves as price leaders: they place special
emphasis on factors such as “quality” and “innovation”. Highquality measurement technology from HBM is increasingly used to
achieve this objective.
Chinese manufacturers of filling machines could be won over
as new customers as they rely on HBM’s aseptic load cells. Many

01 Best Crown

filling machines
equipped with
HBM weighing
components

thousands of truck toll stations in China use weighers fitted with
HBM components. Additionally, the internationally renowned
Chinese high-speed trains are equipped with measuring amplifiers
from HBM as well. Below you will find three examples for HBM’s
market success in China.

Application examples
Machine manufacturer relies on weighing technology from HBM.
Due to the use of digital load cells from HBM by the Chinese
machine manufacturer Best Crown, they are able to offer their end
customer, Shanghai Dairy Milk, savings to the tune of millions of
euros annually. The numbers are simple: controlling the filling
quantities in Best Crown machines more precisely reduces the
“give-away” portion – the safety margin for guaranteeing that the
filling weight indicated on the package is achieved.
Given a growing domestic middle-class with more sophisticated
demands, plus a host of new export opportunities, China’s food
industry has been in a strong growth phase for years. Efficiency and
reliability in filling and packaging of foodstuff are at the top of the
agenda, for both end customers and machine manufacturers alike.

Testing of Chinese high-speed trains
Based on different tests, researchers of the Jiao Tong University in
Beijing wanted to find out which measuring data acquisition device
was best-suited for the monitoring and analysis of material fatigue.
The actual application was to determine the potential failure of
critical mechanical components – such as steering or axles – of the
newly developed CHRIII high-speed train. CHRIII will reach a top
speed of 350 km/h.
The aim is to equip the new high-speed train with an eDAQ
amplifier system from HBM during initial assembly, to enable data
for continuous condition monitoring to be collected over the train’s
operating time. The specified equipment had to be capable of func-

02 HBM facility in Suzhou: Celebrating 20 years of a strong
presence in China

tioning properly under all weather and operational conditions. The
HBM solution ultimately prevailed in tough comparative tests of
devices from six different manufacturers.

Construction company uses HBM weighing
technology
The largest construction company in China, XCMG, has embarked
on a development program to optimize the quality control in
its c ement mixing plants by fitting a selection of HBM load cells.
Several hundred systems have already been equipped.
Every cement mixing plant has been fitted with a combination of
12 S-shaped load cells from HBM, a Z6 load cell and seven load cells
of HBM’s HLC series. The stainless-steel, laser-welded, S-shaped
load cell, which benefits from an IP68 degree of protection, has an
accuracy class of up to C4 and can measure from 50 kg to 5 metric
tons to ensure consistent and optimal quality control in every plant.
Photographs: HBM

The CHR-3 Chinese high-speed trains are being
tested with HBM equipment

www.hbm.com
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Vision-guided collaborative robots in
production of firehose valves
Task Force Tips, a manufacturer of firefighting
equipment, wanted to promote and maximize their
personnel tending machining cells into more complex
tasks while keeping spindle time up and product
quality consistent. The Indiana-based manufacturer
has now installed four collaborative Robots delivering
savings resulting in a return on their investment in
only 34 days.

C

CONTROL AND DRIVE TECHNOLOGY

EO of Task Force Tips, Stewart McMillan, still remember his
father looking up at him with pen in hand saying “Are you sure
about this?” when the family-owned company bought their first
CNC machine forty years ago. “It was a huge step. But giving people
the proper tools to do their job is essential to being productive,”
says McMillan, who started integrating robots with machine tools
as far back as 1990. Those robots however, were dedicated to working only on the machine they were installed with and could not be
redeployed to other tasks: “So what happens is the machine wears
out first and now you have a $100,000 robot that you can’t do anything with. We had heard of collaborative robots that could be used
in a much more flexible manner, so we decided to explore this new
technology.”
Production Supervisor at Task Force Tips, Cory Mack, recalls how
within literally minutes of the Universal Robots demo coming in,
his colleagues were already trying to figure out how to program

About Universal Robots
The product portfolio includes the collaborative UR3,
UR5 and UR10 robotic arms named after their payload
in kilos. Since the first UR robot launched in December
2008, the company has experienced considerable growth
with the robots now sold in more than 50 countries
worldwide. The company, a part of Boston-based Teradyne Inc., is headquartered in Odense and has subsidiaries and regional offices in the U.S., Spain, Germany,
Singapore, Czech Republic, India, and China. Universal
Robots has more than 300 employees worldwide.

it and make it work: “The Universal Robot is so simple and nonintimidating that our programmers were already in the mindset of I
don’t need any guidance, I can do this on my own. It was almost like
a PlayStation video game where they could pick up the controller
and figure it out without reading the rules to the game.”

Flexible robots as a paradigm shift
Task Force Tips installed one UR10 robot and two UR5 robots to
tend CNC machines, a fourth UR5 is mounted to a table on wheels
and moved between tasks. The UR robots can work collaboratively
right alongside TFT employees due to a built-in safety feature causing the robots to automatically stop operating when they encounter
obstacles in their route. A scenario McMillan calls “a fundamental
paradigm shift”: ”A major impediment in the past to using robots
was the security fencing required around the machine. The beautiful thing about the UR Robots is you don’t need all that guarding. We
can roll the table with the robot right up to the machine and in a few
minutes teach the robot to load parts. They become kind of a partner
to a person that goes around and helps them with the drudgery.”

The robot is running for 21 hours unassisted
Task Force Tips has their production layout set up in a non-traditional cell format with operators running multiple machines simultaneously round the clock. Mack explains how the UR robots have
reduced staffing requirements from 7 to 3 operators: “Now it only
takes about one hour per operator per shift to operate the robot,
which includes laying out parts and staging the robot. The robot is
running for 21 hours unassisted, so we’re looking at savings of just
about 34 days to pay for the robot,” says the Production Supervisor
mentioning the added benefits: “That’s 7 hours of time in each
shift you’re saving for that person to be off doing something else.”

Factory floor overview of Task Force Tips,
a manufacturer of firefighting equipment

Two robots working in tandem
Having the two UR5 robots work in tandem has also helped optimize production. As blanks arrive on an inbound conveyor, the first
UR5 robot uses vision guidance to identify and pick up the blanks,
then inserts the blank into the first milling machine. The UR5 then
takes out the half machined part already in the lathe and hands it
over to the other UR5. The second robot inserts that part into the
second machine, takes out the complete machined part and places
it on the outbound conveyor, where an operator places the parts
onto anodizing racks, completing the cycle.
It’s a process that - as Task Force Tips’ Automation Specialist
Adam Hessling puts it - looks very impressive, but was deceivingly
easy to do. He refers to himself as a “journeyman machinist” with
no specific robotics programming experience: “My background is
all in CNC programming, but I just used the Universal Robots support website and got a lot of really good information from there
and wound up being able to put together the two-robot machining cell doing the hose couplings without any external help. If you
understand just basic logic, you can do an unbelievable amount
with Universal Robots.”

01 Handoff between the two UR5 robots looks very impressive

Vision guidance required no scripting
Both the robot handoff and the vision guidance use the Modbus
communication protocol registers in the UR robots controller.
“Using Modbus made the communication between the two robots
very easy to do. Through the touchscreen that comes with the robot,
we just set the way-points that we want the robots to move through
and the two robots confirm back and forth to each other that they
are where they are supposed to be,” explains Hessling, detailing the
vision guidance: “You can have discreet inputs and outputs just like
a normal PLC would have or you can do register values, which is
what we use to do the coordinates for the camera.
Modbus registers that it can output and we just send the coordinates to the Modbus registers in the Universal Robot’s controller that
generates the way-points of the parts and directs the robot there. It
didn’t involve any scripting at all,” says the TFT Automation Specialist, who calls it a very clean installation: “All of the communication
we did was through our computer network, nothing is actually hard
wired together.”

Force detection identifies product issues
When the UR5 places the unmachined part in the lathe, the robot’s
force detection will identify if the part is misshapen, has some burs
from the saw cut or if there are machining chips in the chuck jaws.
“When the robot tries to reach the set waypoint for placement and
there’s an obstruction which causes the force on the end of arm to
exceed 50 N; which I programmed as the threshold, it knows something is wrong,” says Hessling who has programmed the robot to
then apply an air blast to try and clean whatever debris is in the way.
The robot will go through the air blast several times and if it still
can’t place the part, the robot tells the machine to execute a “chuck
wash” cycle, which uses the machine’s high pressure coolant system to dislodge debris from the chuck jaws. If the part still can’t load
after the coolant wash, the popup appears on the robot’s touchscreen, instructing the operator to clear any debris from the chuck
jaws and press continue. If the issue persists, there is another popup
which halts the program entirely. The operator can then diagnose
the problem, fix it, and restart production.
“I would estimate that the robot fixes the “failure to load” issue
about three or four times per hour, which has really helped us eliminate downtime. The operator only needs to intervene about once
per shift, sometimes never. This is no fault of the robots; it is just the
nature of the aluminum we are machining and the type of chips it
creates,” explains Hessling.

02 The intuitive interface on the UR robots allow operators with no
programming experience to interact and program the robots

Product quality increased
Freeing up personnel from machine tending has also played an
important role in increased product quality. “When our employees
are not worried about keeping a machine running all the time, they
have a lot more time to visually inspect the machined products. Part
quality has really gone to a whole other level with the UR Robot in
place, while allowing our personnel to come up with new ideas and
better ways to improve our production,” says the TFT Production
Supervisor. CEO McMillan adds: “When you set people loose with a
way to reduce the mundane labor in their daily job, they find those
ways. There have been multiple days where I’ve come in and see the
robot somewhere else in the shop that surprised to me. I don’t see
our possibilities being limited on places we can use these.”

Future applications: deburring, laser and packaging
The next UR robot application at TFT will likely be at a deburring
station within the CNC machining cell. Cory Mack and his team are
busy testing the many application potentials: “Right now a person
is having to Scotch-Brite a part or deburr a part by hand again and
again, taking time away from something else they could be doing, so
we are testing concepts for how we’ll use the robots for deburring.
We are also looking at packing and shipping parts, and we are talking about using the robots on our laser machine as well. With the
price that you can buy the Universal Robot for, it’s stuff that you’re
willing to invest in knowing how quickly you can get the ROI back
on it,” says Mack.
Photographs: Universal Robots, Denmark

www.universal-robots.com
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Working with security and ease in
industrial remote access networks

INDUSTRIAL COMMUNICATION

To further increase the availability of ever-complex facilities,
companies are more and more often relying on industrial
remote access solutions, which enable a quick response and
intervention by qualified personnel from anywhere in the
world. The following describes how industrial customers can
satisfy these requirements.

P

roduction sites of companies are nowadays spread worldwide.
Besides economic interests to produce industrial products
locally, low production and wage costs at other locations play an important role. Depending on importance and need, local sites differ
in their size, but always have one thing in common - they must be
productive. High availability and low downtimes are thus imperative.
Particularly in the case of smaller sites or companies without
their own specialized maintenance department, trained service
personnel is often not available on-site. To nevertheless ensure a
high availability of the production plants and at the same time save
costs associated with expensive on-site service calls, quick and
competent support via remote access is required.
Whereas slow, analog dial-up connections were resorted to in
the past decade, the remote maintenance of distributed facilities is
now carried out by means of IP-based communication, which not
only is quick and reliable, but also secured. Whether over DSL lines,
mobile phone networks, or private lines - the IP-based communication is becoming the standard of remote access networks of the
future.
Author: Jens Geider, Product Manager, Ralf Hueber, Product Manager and
Manfred Wolf, Marketing Manager, Siemens AG, Germany
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With the rapid development towards the digital factory, the
requirements for secured, quick, and highly available connections
to globally distributed production plants go along with qualified
service personnel.
As a global player in industrial automation, Siemens is meeting these challenges and not only offers suitable industrial routers tailored to the needs of automation specialists, but also a
corresponding management platform for the easy management of
remote access networks.

Central management of endpoints
One of the most important requirements for remote maintenance is:
it has to be easy to handle. Only the desire for security is even greater.
However, one does not exclude the other - on the contrary: only if
the configuration of standardized security measures such as firewalls
and virtual private networks (VPNs) is simple and convenient, will
the required security mechanisms be properly set and utilized.
In the past, machine builders were faced with having to configure and manage a large number of point-to-point connections.
In part, lists and separate virtual machines had to be maintained
for the many different endpoints, customers, and machines. Not
infrequently, relevant security aspects fell by the wayside. A c entral

In the Web-based management of Sinema Remote Connect, new devices and their configurations
can be easily and conveniently set up

management platform bundles the respective settings and groups
at a central location and furthermore enables an intuitive configuration and management of the worldwide access points. It is therefore
always clearly recognizable who has what communication relation
with whom, and the necessary keys and certificates of the VPN tunnels are easy to manage and keep up-to-date. The same a pplies to
log information, backups, and firmware updates of the routers - all
is done centrally from this management platform.
The networking of the facilities and users with each other through
the central management platform takes place over the Internet via
corresponding routers. Since it is currently the best available technology, only secured VPN connections are considered for this.
Sinema Remote Connect from Siemens is such a management
platform, which implements the easy configuration of networks,
endpoints, and associated OpenVPN connections in a clear, modern user interface.
One of the main benefits of Sinema Remote Connect is its delivery as a software appliance, which can either be run by the machine
builders/OEMs themselves or trustworthy partners. As platform,
either dedicated hardware or a corresponding virtual environment
can be employed. Once installed, the Linux-based system provides
a Web interface that can be accessed through common browsers.

Translation (NAT) offers a very convenient solution for a secured
connection to series machines.

Easy, secured remote access is crucial

The decentralization of production plants and the fast as well as
secured access to them remain important steps for companies to
protect and gain market shares in light of the global competition. As
a result, the demand for remote access scenarios with ever-increasing performance will only continue to grow.

A secured connection to the machines and plants in the field has
been set up. Globally operating service technicians now need to
receive secured access to the machines and plants relevant to them.
The objective here is to enable a secured, but also easy remote
access. For this, the clearly structured management of the different authorizations from a central location provides many o
 ptions
to reduce the effort - and thus ultimately the response times for
remote access requests.
Besides the already mentioned management of the terminal
devices, Sinema Remote Connect also enables the management of
different users, who can be just as conveniently set up and managed through the Web interface of the server as the devices. In the
user management, the individual users can be assigned to corresponding groups, and their rights for the communication relations
be specified. This ensures that only authorized users have access to
the corresponding endpoints.
The access by the users takes place easily and securely via an
OpenVPN client. The most convenient solution for this is the Sinema
Remote Connect client, which is included in the delivery scope of
the basic package. This enables an easy, Open-VPN-secured access
to the Sinema Remote Connect server. By transmitting the corresponding rights, the respective endpoints are available to the u
 sers
for convenient selection. The special highlight here is the phone
book function, which through activation of 1:1 Network A
 ddress

What to do, in the case of a malfunction?
For a high availability of machines and plants, the continuous reachability of the components is very important as well. The Scalance
routers meet the highest industrial requirements with regard to
ruggedness, reliability, and security. Thanks to the intuitive and
easy usability, quick troubleshooting in the case of a malfunction is possible by skilled employees without in-depth IT knowledge. One option available in the case of a malfunction is the easy
device r eplacement. This is supported by the Key-Plug, a licensing
and storage medium, which in addition to the auto-configuration
interface and connection to the Sinema Remote Connect server
also provides for the backup of the current device configuration.
Should the Scalance industrial router fail, the on-site maintenance technician only needs to replace the device and insert the
Key-Plug - following the start of the new Scalance device, the full
functionality will be available again.

Easy, transparent, secure

Photographs: Siemens AG

www.siemens.com/remote-networks

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 efficient power generation and power
transmission solutions and a pioneer in infrastructure solutions as well as automation, drive and software solutions
for industry. The company has around 351,000 employees
in more than 200 countries. In fiscal 2016, they generated
revenues of € 79.6 billion.
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Author: John Browett, General
Manager, CLPA Europe

Integrated factory automation
networks will be key to Industry 4.0

INDUSTRIAL COMMUNICATION

Industry 4.0 relies upon the integration and
optimisation of communications between field
devices, production control systems, enterprise level
IT systems and beyond. The key challenge is to ensure
seamless communications between these disparate
worlds.

A

cross the spread of industries, competition is becoming ever
more intense, and increasingly global. At the same time, the
different needs of regional markets, and the increasing need for
higher levels of customisation to meet modern user expectations,
means companies must be able to produce smaller batch sizes costeffectively. Where once mass production was a given, today ‘mass
customisation’ is becoming the new norm.
This shift in the nature of production places a new onus on the
communications infrastructure within manufacturing businesses
and has seen key trends developing in recent years. In a traditional
structure, businesses didn’t have to worry about taking a global
approach to manufacturing. A single facility would have had its own
plant floor control network, an enterprise level production control
network and a layer of management at the top of the pyramid. As the
company opened more sites within a region, perhaps the management functions would have become centralised at headquarters.

CC-Link IE is currently the only open industrial Ethernet offering gigabit performance to meet the bandwidth requirements
of Industry 4.0. It combines I/O, safety and motion control on a
single network for high productivity solutions with a low total
cost of ownership.
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Implementation of an open-technology network
Already challenges would have been forming within the business
with regard to communications, but globalisation has exacerbated
the problem, with plants located not just within a single region but
potentially spread all over the world. The custom IT systems written
to support these new structures are expensive to develop and costly
to support, and all-too-frequently obsolete even before implementation has been completed.
It is easy to see, then, the attraction of the cloud-based services
that have emerged in recent years, enabling business operations
to be matched to services that improve management efficiency
and agility. Standards such as OPC UA have made it easy to link
management systems through the cloud to the production control
systems of plants anywhere in the world, combining the simplicity
of vertical integration with inherent system security.

Seamless connectivity at a high level
Plant floor networks also need to be addressed to ensure ease of
integration with these new vertical structures. They need to take
into account a variety of factors such as real-time operation, consistent productivity, guaranteed machine safety, and enhanced
levels of cyber security. These are challenges made more difficult
by the different layers of communications between simple sensors
and actuators at one end of the spectrum and the advanced machine
control and peer-to-peer control networks at the other, with seamless
connectivity required to straddle these various layers of networks.
Further, the increased data being generated throughout the
plant floor also need to be accessible within higher-level enterprise
systems, placing a new emphasis on seamless vertical network
integration. Only by turning this data into meaningful information at the enterprise level can relevant production and business
decisions be taken. Increasingly, these business decisions must
also take into account the wider supply chain, effectively linking

production capability to raw materials availability on the one hand
with the demands of the customer on the other.

Addressing key business demands
Effective solution strategies to all of these business and technological challenges, with an eye on the requirements of Industry 4.0, can
only come from network architectures that integrate seamlessly at
all of the different enterprise levels. Many network protocols have
strengths in one or perhaps two of these different levels, but users
must then rely on gateways and protocol converters to move data
higher up or lower down. This introduces cost and complexity and
is certainly not conducive to effective Industry 4.0 operations.
An improved solution is a single protocol that spans all levels
of the business enterprise. The CC-Link IE open gigabit industrial
Ethernet is just such a solution, embracing field networks, control
networks and higher level connectivity. CC-Link IE enabled products and systems can move data seamlessly from sensors at the edge
of the network, through controllers around the plant floor and on to
the higher level manufacturing execution systems and beyond.
On the plant floor, CC-Link IE Field embraces all of the requirements of general machine control, motion control and safety with a
single, robust gigabit Ethernet infrastructure linking field devices to
controllers. It is a future-proofed technology as well, with the gigabit bandwidth offering ample scope for increasingly data intensive
operations without sacrificing performance. Finally, since it is an
open standard, multiple well known vendors offer products that
support the technology.
For higher level communication, such as between controllers in
different production cells, CC-Link IE Control provides a higher
capacity optical fibre backbone that is also based on standard gigabit Ethernet technology.
While real time performance is characterised by high speed cyclic
or synchronous, communications, other manufacturing data, such as
recipe control or alarms are usually delivered in a transient or asynchronous manner. In conventional network architectures there is the
potential for one to disturb the other, compromising overall network
response and hence manufacturing integrity or product quality. CCLink IE’s gigabit bandwidth means that even a sudden flood of alarm
messages will have no impact on the routine execution of the process.

Protocol family of CC-Link

Focus on machinery safety
Addressing the requirements of machinery safety, CC-Link IE’s SIL3
certified safety protocol has been developed to realise safety communications between safety field devices and a safety controller, as
well as the transmission and reception of safety data between safety
controllers. Further, the seamless integration within CC-Link IE of
the safety communications with the standard control data means
a single network can handle safety, process (and motion) control,
thus reducing installation costs, simplifying maintenance and
improving visibility.
For vertical integration with higher level networks, the CLPA
offers the Seamless Message Protocol (SLMP). This allows point
to point transient (asynchronous) data links to be formed from
100 Mbit devices by simply implementing software on a given
device. Hence almost any existing Ethernet device can be integrated
into a C
 C-Link IE system in this way.

The number of devices is virtually unlimited
However, none of this will happen without a comprehensive range
of devices and vendors with which to build such systems. The
CLPA is constantly developing the catalogue of CC-Link IE products in partnership with its many members (currently over 300
companies offer CC-Link IE and/or CC-Link fieldbus products).
To further e nable the spread of the technology, CLPA also recently
introduced CC-Link IE Field Basic, a new version of CC-Link IE intended for existing 100 Mbit devices. This means that the number
of devices capable of supporting the technology is now virtually
unlimited.
We can see, then, that as Industry 4.0 gains traction and more
businesses look to reap the benefits that an Industry 4.0 implementation can bring, network integration will be a key driver.
CC-Link IE offers not only the highest performing technology
for today, but is also future-proofed to meet the requirements of
tomorrow.
Photographs: lead fotolia, 01 CLPA

www.clpa-europe.com

About
CLPA
The CC-Link Partner
Association is the
global organization
responsible for the
technical development and promotion
of the CC-Link IE
industrial Ethernet
and CC-Link fieldbus
technologies worldwide. It was founded
in 2000 and now has
over 2,900 members.
This includes over
300 companies who
offer more than
1,600 compatible
products.
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Thermal imaging for a safe flight

Thermal imaging allows for accurate inspections
of electrical cabinets inside aircraft cockpits

Aircraft cockpit inspections, both pre-flight and post-flight, consist
of a wide range of control routines that need to ensure the safety
of its passengers during a flight. Next to that, it is essential that
inspections are carried out as efficiently as possible. In that respect,
a Dutch technical inspection specialist found a way to speed up
electrical inspections inside the cockpit – the secret: thermal
imaging technology.

MACHINE VISION

T

hermografisch & Adviesbureau Uden BV is an experienced
agency which is specialized in independent inspections and
supplies recommendations to the industrial and construction markets. The company’s expertise ranges from building inspections,
over climate and mechanical installation inspections, to process
control and inspection of electronic components. For all of these
applications, Thermografisch & Adviesbureau Uden BV heavily
relies on thermography.
“We had a long history of performing inspections of electrical cabinets for industrial applications by means of thermal

About Flir
Flir Systems, Inc. designs, develops, manufactures,
markets, and distributes thermal imaging systems,
visible-light imaging systems, locator systems,
measurement and diagnostic systems, and advanced
threat detection systems.
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imaging cameras, but we had never applied this technology for
the inspection of cockpit electronics,” comments Mr. Ralf Grispen,
owner of Thermografisch & Adviesbureau Uden BV. In fact, that
particular question came directly from Thermografisch & Adviesbureau Uden BV’s long-term customer Star Air, a Danish cargo airline, part of the A.P.Moller-Maersk Group, specialized in providing
highly reliable cargo lift capacity.

Reliable cockpit inspections
“Star Air knew that we could successfully perform inspections of
water ingress in composite materials of airplanes by means of
thermal imaging cameras,” comments Mr. Grispen. “But technicians of the airline company wanted to know if we could use the
same technology for the inspections of wiring and cabling inside
the cockpit as well. We decided to give that a try.”

Author: Thomas Jung, Sales Director Central Europe - Instruments,
Flir Systems GmbH , Frankfurt, Germany

Mr. Grispen and Mr. Rob Huting, co-owner of the company, traveled
to Cologne Airport, where Star Air’s aircraft fleet is located. Technicians of the airline company made the cockpit of a Boeing 767-200
ready for electrical inspections, and the team started its routines.
The inspection job was a success: the thermal imaging cameras
showed the temperature differences of the cockpit’s electrical cabinets in the greatest detail and the team was indeed able to detect an
initial defect in a resistor. In addition, the test resulted in a contract
award to Thermografisch & Adviesbureau Uden BV by Star Air for
the maintenance inspection of 11 Boeing 767-200 freight aircraft.

Time-saving inspections
“Faulty resistors heat up, and that’s exactly the reason why thermal
imaging technology can easily detect such defects, even very small
problems in an early phase,” comments Mr. Grispen. “In the case
of Star Air, this technology proved to be a perfect fit for preventive
maintenance and electrical inspections inside the cockpit in general.” Cockpit inspections with thermal imaging technology are very
accurate and time-saving. The main advantage of thermal imaging
is that you can locate electrical problems very quickly and accurately. With thermal imaging you are able to immediately see which
component is causing the problem. “We encourage the use of thermal imaging for cockpit inspections, because it gives us an accurate view of the condition our aircraft is in,” comments Mr. Carsten
Holm, Vice president technical at Star Air. “As a dedicated provider
of quality air cargo services, Star Air does everything in its power to
guarantee that all equipment is in perfect state and that cargo and
crew can enjoy a safe flight.”

Seeing the smallest details
In this application the team was using the Flir P640 thermal imaging camera, a high-resolution thermal and visual camera that has a
host of advanced features, which makes it a smart choice for thermal
imaging surveys. “The camera provides us with a very high resolution, which enables us to view the smallest electrical parts as well as
the smallest temperature differences,” comments Mr. Grispen. “An

additional benefit of the large color LCD is that you can simultaneously share your images with your customer or your colleagues. For
us, this is a feature that cannot be underestimated, because it allows
us to reassure our customers and show them that we do a good job.”

The thermal imaging camera in practice
The Flir P640 camera is easy to operate and delivers accurate temperature measurements at safe distances. It provides professional
users, including infrared consultants and professional thermographers, with a unique competitive advantage. The camera presents

The Flir P640 allows to view
the smallest electrical parts and the smallest
temperature differences.
more pixels, which means greater temperature measurement accuracy, particularly for small objects. To the professional thermographer, this means clear, practical benefits – and a strong competitive
advantage. With the P640, you can now resolve smaller objects from
further away and still get accurate temperature measurements.
“The reporting software that comes with the Flir P640 is very
easy to use and allows us to deliver a perfectly documented and
detailed report of our findings to the technical staff that will do the
actual r epairs. We regularly receive the latest updates from the Flir
software so we can enjoy extra features.”
Thermografisch & Adviesbureau Uden BV also makes use of the
services of the Flir Infrared Training Center (ITC). “We have a team
of three people that are fully Flir ITC certified. We are always up to
date with the latest developments of the company’s product portfolio. As with all after-sales services, we are very pleased with these
trainings, because they help us apply thermal imaging technology
in real life applications,” comments Mr. Grispen.
Photographs: Flir Systems

www.flir.com

01 The reporting software delivers a perfectly documented and detailed 02 The high-resolution P640 thermal and visual camera provides a
report of our findings to the technical staff that will do the actual repairs

great temperature measurement accuracy, particularly for small objects
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Long-term stable metal-oxide gas
sensor
Sensirion AG introduces the SGP - a long-term stable
metal-oxide gas sensor, which is based on Sensirion’s
multi-pixel platform. That integrates four gas sensing
elements into a very small
2.45 x 2.45 x 0.9 mm3 DFN
package featuring a fully
calibrated air quality output
signal. The combination of
long-term stability and
multi-pixel technology opens
up new possibilities for
environmental monitoring in
Internet of Things applications. Sensirion’s proprietary
metal-oxide technology and multi-pixel platform provide the
SGP with an unmatched robustness against these contaminants resulting in very long-term stability and accuracy.
www.sensirion.com

PRODUCT NEWS

Separator system from igus
revolutionizes e-chain harnessing
Fast harnessing saves time and money. But this is only of
benefit if the energy chain to be harnessed has been optimised to this end. The E4.1L from igus is one of the lightest
cable-carrying e-chain on the market. Easy to open and fill
from all sides as needed: the E4.1L offers outstanding
flexibility for harnessing. This is made possible by the unique
design principles
of the e-chain. The
easy accessibility
of the complete
interior from both
sides, the innovative separation
system with new
separators and one
of the fastest
opening mechanisms – these are the characteristics that make
the E4.1L the e-chain that can be filled the fastest. This means
that it is now very easy to insert shelves on several levels for
interior separation according as needed.
www.igus.eu
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Temperature transmitter for
demanding applications
The new Jumo dTrans T07
device series is a two-channel
temperature transmitter with
Hart communication which is
available in a B-head or in DIN
rail housing version. The
versions with Ex and SIL
approval enable safe use in
demanding process applications. The configurable
transmitter transfers converted
signals from RTD and TC
sensors as well as resistor and voltage sensors to the galvanically isolated 4 to 20 mA current output with Hart-7 protocol.
Internal sensor monitoring functions and device error
detection enable a high degree of measuring point avail
ability. The dTrans T07 device series is customized for all
industries which require especially safe and reliable temperature measurement. Application areas include the chemical
industry, energy suppliers, power plants, and the oil and gas
industry.
www.jumo.net

background: fotolia

Precision thickness measurement using a compact sensor system
The thicknessSensor is particularly well suited to precision
measurement of narrow strips. This compact sensor
system from Micro-Epsilon extends the C-frame product
range for thickness measurement. The sensor provides
extremely high precision results combined with ease of use
and a compact design. The measurement process is
performed on a non-contact, wear-free basis. The system
consists of two laser triangulation sensors that are fixed
opposite to each other on a frame and measure against the
target from both sides. The evaluation unit integrated in
the frame calculates the thickness values and outputs them analogically via tension and current or digitally
via Ethernet. The intuitive web interface provides the new sensor system with particular ease of use and
enables the user to load individual presets for the respective measurement task. Up to eight user-specific
sensor settings can be stored and exported in the setup management feature. The measurement task can be
optimised using signal peak selection and freely adjustable signal averaging.
www.micro-epsilon.com

Reliable measurement results under
tough conditions
Reliable oxygen measurement is just as important for
controlling an optimized combustion process as it is for
emissions monitoring. The oxygen analyzers in the Zirkor
series by Sick provide an oxygen
reference value for emission
measurement in order to
ensure reliable measurement
results. There are three versions
available. The Zirkor100 is
extremely rugged thanks to its
cell technology. The integrated
cell diagnosis function keeps
maintenance work to a minimum and all important information can be accessed via Zirkor Remote. The Zirkor200 is a
high-tech analyzer with simple connection options. It can
work in ambient temperatures of up to 1,600 °C and calibrates
itself automatically. Thanks to its variable probe lengths and a
higher number of interfaces, it can be installed in all kinds of
plants and applications.
www.sick.com

Servo converters with certified
Powerlink interface

The Nuremberg-based manufacturer of drive and automation
solutions, Baumüller, is offering its servo converter family
b maXX with a certified Powerlink interface. The converter
series b maXX 2 500, 3 300, 4 400 and 5 000 were recently
awarded by the Ethernet Powerlink Standardization Group
(EPSG) as compliant with the Powerlink specifications. In
addition to its house bus EtherCat, the company therefore
also supports Powerlink and standard Ethernet as well as
fieldbus systems, such as Sercos, EtherNET/IP, CANopen,
ProfiNet IRT and Varan and offers a flexible and adaptable
communication with ist wide selection of fieldbuses.
www.baumueller.com
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