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Industry 4.0 – No
longer a test area
Dear readers,
Did you attend this year’s HANOVER MESSE? If you were one of the 225,000
visitors, you will have discovered the benefits of digitalization for yourself. The
world’s most important industry trade fair was launched with this exact
promise, which should have been met. Intelligent robots, adaptive machines
and interconnected energy systems ensured that record numbers attended the
event. “More visitors, a greater international approach and an increased
number of solutions. This provides an excellent summary of the HANOVER
MESSE 2017”, explains Dr. Jochen Köckler, member of the Managing Board of
Deutschen Messe AG. “During five days, Hanover in Germany, turned into the
world capital for Industry 4.0. All sectors that operate in the digitalization
industry presented solutions relating to the most important question currently
facing the industrial sector: How do I ensure my company is fit for the digital
future?” The trade fair certainly highlighted that Industry 4.0 is no longer a test
area but specifically implements digitalization to benefit users.
As everyone is aware, our time after the trade fair is our time to prepare for
the next one, which will be in China, where we are presenting the WORLD
OF INDUSTRIES. MDA Shenzhen is the international trade fair for drive
and fluid power technology held in the South of China – co-located with
with the Industrial Automation Shenzhen. It will not only allow us to gain a
perspective of Asia but will enable us to visit the country, that with 9,000
visitors, was the most represented at the HANOVER MESSE. Digitalization
will most definitely play an important role at these events too.
We have also been making some digital progress and have finally generated
a new website for you. At www.world-of-industries.com you will now
always be able to access the latest news, products and applications relating
to drive and fluid power technology from markets around the world. So
why don’t you take a quick look and don’t miss out on the excellent and
inspiring articles? Hope you enjoy reading all about it.
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World champions in
running quietly:
Electric motors with
our ball bearings
inside.

FAG Generation C
Deep Groove Ball Bearings

FAG Deep Groove Ball Bearing Generation C – the best components for the best applications. Our FAG Generation C
deep groove ball bearing is designed to handle the toughest requirements of all – yours. Because now it is even
more energy efficient, it runs even more quietly, it generates even less friction, and it lasts even longer than
before. Which makes it ideal for use in electric motors, household appliances, power tools, and motorcycles.
But you don’t have to pay a premium price to get this premium quality. Our new manufacturing processes now
enable us to offer you the highest production volumes worldwide, along with the very best value for your money.
Find out more at www.FAG-GenerationC.com

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
Author: Sushen Doshi, International correspondent for World of Industries
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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
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 competitive-

ness. 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 capacity 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

Shenzhen: China’s original SEZ city
From 1980 to 2016 Shenzhen delivered more than
20% annual growth in real GDP, today contributes to
more than 2 trillion yuan to the Chinese economy.
With China now shifting from low cost to high-tech
and automated manufacturing, Shenzhen and South
China are set to continue at the forefront of this
industrial transformation.

T

oday, Shenzhen is one of China’s wealthiest cities, attracting a
mix of businesses, investors and migrant workers to its gates. In
the 70s, Shenzhen was just a small fishing village in southern China
bordering Hong Kong, with a population of 30,000. At the beginning
of 1980s, as part of Deng Xiaoping’s drive to cement China’s place as
a major economic player, Shenzhen was deemed as a special economic zone (SEZ).

NEWS AND MARKETS

Author: Sushen Doshi, International
Correspondent for World of Industries
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A rocky start to Shenzhen’s success story
The target of this SEZ was to encourage foreign investment and
invite companies from all over the world to start their operations
in China. In an initiative to make conditions more favorable for
foreign enterprises, the Chinese government relaxed its controls
and regulations and also provided special incentives in the SEZ.
Though the scheme seemed promising and exciting, it actually had
a damp start with foreign companies unwilling to take the risk. The
root cause of this early setbacks was lack of proper regulation and
complicated government bureaucracy. Reacting to these setbacks,
Chinese leadership approved new regulations and simplified the
bureaucracy in SEZs, especially with regards to entry and exit procedures and employee wage guidelines. Another important decision was the tax incentive, only a 15 % income tax applied to foreign
owned enterprises as opposed to the 33 % in the rest of China along
with exemptions in local taxes export duty. These improvements
led to a sharp increase in investor confidence and brought record
levels of foreign investment in China’s SEZs. From 1991 to 2001, the
annual inflows amounted to $ 50 billion and more than $ 80 billion
from 2003 to 2010. After the financial crash, the foreign investments
have bounced back up surpassing $ 100 billion annually. Shenzhen

is now one of China’s main import-export hubs as well as a leading
manufacturing centre. It is home to some of China’s most successful high-tech companies including BYD, Da-Jiang innovations, Tencent, Royole, OnePlus and Huawei. Many foreign high-tech companies also have their China operations centers located in the city.
Over the last few years, global market dynamics have changed a
lot, thus making China’s decision makers realize the necessity of
technological and industrial transformation for further sustained
development. At the forefront of this transformation is South China
and the international trade fair, Industrial Automation Shenzhen (IAShenzhen) which plays a vital role in serving South China’s need for
upgrading the industry as well as meeting the huge market demand.

Industrial Automation Shenzhen: home to innovative technologies
As the largest and most influential automation show in South China, Industrial Automation Shenzhen 2017 (IA Shenzhen) begins on
the 28th of June 2017. This 3 day event organized at the Shenzhen
Convention & Exhibition Center hosts more than 450 international
enterprises from 13 countries including Germany, South Korea,
Canada, America, Japan, Singapore, Italy and Britain. Within a display area of 30,000 m2, the show gathers a large number of exhibitor
companies that display the charm of automation in areas like industrial robotics, control systems, machine vision and mechatronics.
Established in 1997, IA Shenzhen has laid a solid industrial foundation and broader market reach along with the economic take-off of
the Pearl river delta region. In 2016, this international trade event
attracted more than 32,000 visitors from all over the world. This records a 30 % increase in total number of visitors compared to 2015,
hence proving the influence and powerful appeal of IA Shenzhen in
the South China market.
Shenzhen spends over 4% of its GDP on R&D, double the mainland average. Companies in Shenzhen file more international patents than those in France or Britain. As of 2016, Shenzhen accounts
for more than 35 % of China’s international patent applications,
which are mostly high quality, unlike other domestic Chinese ones.
The city is home to one third of China’s robot manufacturers. It’s
SEZ and ETDZ play an important role in the development of robotics industry. With government policy support and access to state
as well as private capital, Shenzhen and the pearl river delta region
in general is propelling the growth of robotics across entire South
China. This year’s IA Shenzhen has more than 30 international
companies from the field of industrial robotics displaying a wide
range of advanced technologies including collaborative robots. The
increasing presence and participation of such international robot
brands is further boosting Shenzhen to become a domestically and
globally leading manufacturing hub for robots and smart devices.
Apart from advanced technologies in industrial robotics, the trade
fair has on display latest products and systems in the following
product categories;
Production and process automation: Control systems like PLCs
and scada, sensors and actuators, communication network and
field bus control systems, data acquisition and identification system, assembly and handling systems, linear positioning system and
various automation services.
Electrical systems: Servo motors, motors and frequency converters, transformers and power supply units, wires and cable accessories, electrical and opto-electronic components, electronic & power
test and inspection equipment.

Industrial automation IT and software: software for integrated
management factories, factory production software, solutions for
industrial internet/local area network in factories.
Like every year, IA Shenzhen hosts a series of wonderful events
that discuss the industry trends in depth and explore into the future direction of issues involving evolution of robotics in the coming years, development of Industry 4.0 applications, scope of development for the machine vision technologies & applications in
the Chinese industry context etc. In 2016, more than 135 VIP delegations including world’s largest smartphone manufacturer ‘Foxconn’, BYD Auto Company, the electrical and home appliances giant ‘Midea’ Group etc visited the show, which assures the quality
of trade and business. The matchmaking events arranged by the
organizers between exhibitors and visitors on the site, helps IA
Shenzhen to become a one-stop trading platform for automobile
manufacturing, construction materials, chemicals production and
processing, computer software, electronics assembly & manufacturing, instruments & industrial equipment, medical equipment,
telecommunications equipment, foods & beverages, pharmaceuticals enterprises in South China. Companies in South China and
Shenzhen in particular, which account for a huge chunk of China’s
innovation, have been moving up the value chain. Local firms that
used to rely entirely on imported know-how and parts have started
to work on their own inventions and methods. Foreign firms that
used to come to the pearl delta to harness its labor are now tapping
into its brains as well. Today, IA Shenzhen is attracting many innovators, who are transforming the entire delta into an advanced
manufacturing cluster.

MDA begins its journey in Shenzhen
Acknowledged as one of the most important global trade fair
brands for the power transmission engineering and fluid power industry, Motion, Drives & Automation (MDA) will make its debut in
Shenzhen this year. Riding on the back of IA-Shenzhen’s success,
MDA is set to attract diverse group of companies and professionals from manufacturing and engineering industries all over Asia. At
the MDA event, exhibitors display the latest technologies that are
designed to meet even the most demanding manufacturing needs.
The product category at MDA Shenzhen includes: Drives and mechanical transmission systems likes linear motion systems, gears,
electric motors and frequency inverters, chain and belt transmissions, brakes, springs, couplings and bearings. It also includes a
wide range of fluid technology products especially in oil and water
hydraulics, pneumatics, seals, lubricants and lubrication systems.
Visitors to IA and MDA Shenzhen, including top decision makers and corporate managers, sales and marketing personnel, purchasing/production managers, designers and engineers from SMEs
and large corporations attend this event to gain valuable insights by
interacting with various industry experts and discover new equipments that can improve the overall efficiency of their business and
manufacturing processes. As co-located events, IA and MDA Shenzhen provide a much greater access to create new business networks and a broader platform to professionals working in various
industry sectors. It opens the door to more targeted and significant
networking opportunities for exhibitors as well as for visitors.
Photographs: teaser Fotolia

www.mda-shenzhen.com

Worldwide news
Hannover Messe’s Integrated Automation,
Motion & Drives (IAMD) fair from 2018

Balluff expanding its production facility in
China’s Chengdu area

Industry 4.0 is blurring
the lines between
various industry sectors
and setting trends that
manufacturers around
the world cannot afford
to ignore. In line with
the industry, Hannover
Messe, too, is adapting
to the new market
realities. Until now,
transmission and fluid power technologies have been featuring at
the fair on a biennial basis. But with the evolving market scenario
and with consultation from major German industry associations,
the organizers of Hannover Messe have decided to feature this
industry sector annually from 2018 onwards. As of 2018, Hannover
Messe will merge its flagship tradeshow ‘Industrial
Automation’(IA) with the popular brand ‘Motion, Drive & Automation (MDA) fair. The new, combined event will be called Integrated
Automation, Motion & Drives (IAMD) and will feature the full
range of industrial automation, transmission and fluid power
solutions. In the recent years, the IA and MDA have been converging from a technological standpoint. The merger reflects the reality
of today’s market, which increasingly favors cross-sector and
cross-platform solutions as well as digitally integrated products.
Another big plus for transmission and fluid power exhibitors at
IAMD will be the show’s co-location with the CeMAT intralogistics
fair in 2018.

The industrial automation specialist Balluff GmbH, headquartered
in Neuhausen, Germany, continues to invest in its international
market development, with its plant in Chengdu, China undergoing
a massive expansion. After around 9 months of construction and
2 million Euros in investment, a production space of 2,000 m2 are
visible. Along with the expansion, Balluff plans to build highly
modern, semi-automated production lines and significantly
expand its development expertise at the Chengdu facility. Balluff
has been active in China for more than 20 years now. Currently, the
Chengdu facility produces mechanical and inductive sensors as
well as linear position measuring systems. In new facility, the
product range will be expanded by a semi-automated production
and assembly of a sensor platform concept. As a result, the Chinese
site has one of the most modern production facilities amongst
Balluff’s global production network.

www.hannovermesse.de/en

Managing Director, Michael Unger, Vice-President of Chengdu
Office for Investment Promotion, Zhong Xiatao, Chairman of the
Board - Balluff GmbH, Rolf Hermle, Consul General of Germany in
Chengdu, Dr. Klaus Schmidt, and Vice Director of the Chengdu
Industry Zone, Li Jian (from the left)
www.balluff.com
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Pilz achieves the € 300 million milestone
The automation company, Pilz continued to grow by 6.2 % in the
2016 financial year. The family owned company from Ostfildern
near Stuttgart increased its turnover to 306 million Euro. Pilz is
currently investing around 7 million Euro in its headquarters in
Ostfildern to expand its R&D facility. With investments in R&D, Pilz
is underlining its claim to be one of the most innovative companies
in automation technology. In 2016, the company achieved around
75 % of its turnover in Europe, around 15 % in Asia and just under
10 % in America. Among the subsidiaries showing the greatest
growth were India, Brazil and southern Europe. In absolute terms,
the control and drive technology product
area remained the most important
revenue contributor in 2016 (66 %), but
sensor technology (15 %) is also making a
significant contribution to its turnover. 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 expert Dr. Wucherer, new member
of the Bosch Rexroth Board

www.pilz.com

www.boschrexroth.com
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In April 2017, Dr. Marc Wucherer has become a Board member of
the technology giant Bosch Rexroth. Dr. Wucherer assumes
responsibility for global sales. With his expertise in the field of
electrical and mechanical engineering, along with business
administration, Dr. Wucherer held various specialist and management positions in Siemens in development, production as well as
sales, in Germany and China. Most recently, he was deployed for
Siemens as the president of industrial division, Northeast Asia, and
then as a managing director of industrial applications in the
large-scale drives and motors division in Nuremberg. Rolf Najork,
Chairman of the Board at Bosch Rexroth
expressing pleasure at this appointment said,
“I am very pleased that we were able to convince
Mr. Wucherer to come to Bosch Rexroth. With
his expertise in the field of industrial automation
and drive technology, he is the ideal candidate to
drive our initiatives in the area of industry 4.0.”

European technology giant ABB to acquire
automation specialist B&R

HBM celebrates 20th anniversary of its
plant in China

In a surprising turn of events in the industrial automation sector,
the technology giant ABB recently announced the acquisition of
B&R, a market leader in factory and machine automation.
Founded in 1979 in Austria, B&R employs more than 3,000 people
and with operation spread across 70 countries, the company has
generated sales of
over $ 600 million
in 2015/16. ABB’s
acquisition strategy
seems to be simple
and straightforward, with focus on
filling the strategic
gaps in geographic,
product and end
user industry
segment. Innovation will remain at the heart of both companies, with B&R investing
more than 10 % of its sales and employing more than 1,000 people
in R&D and application engineering, whereas ABB currently
spending nearly $ 1.5 billion annually on R&D. ABB’s acquisition of
B&R. The combination of B&R’s innovative products in PLC, IPCs,
servo motion and software solutions with ABB’s competence in
robotics, process automation and digitalization, gives rise to an
engineering giant geared up to dominate the markets in the
Industry 4.0 era.

In July 1997, the company, HBM Test and Measurement,
inaugurated its production facility in the city of Suzhou near
Shanghai. Today, the plant is not just a significant pillar in the
company’s production chain. It is also the center of company’s systematic development in the Chinese market. The
facility in Suzhou, along with the production plants in
Darmstadt and Marlboro, USA, reflect the company’s
international market
presence. The factory
in China manufactures load cells and
customized OEM
sensors. The plant
has also acted as a
major sales site ever
since it was founded.
As the country evolves into a leading high-tech center,
high-quality test and measuring equipment are also in
demand from Chinese technology companies. For example,
data loggers from HBM record important measurement data
for the internationally renowned Chinese high-speed trains.
Further fields of application are aviation and aerospace
projects, the automotive industry, mechanical engineering
and civil engineering in the country.
www.hbm.com

www.abb.com
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Drive solutions
for even a hundred axes
Partners and pioneers – Lightweight Solutions GmbH
and Wittenstein alpha GmbH came up with a com-
pletely new production line for Lisocore, the new
lightweight material.

L

DRIVE TECHNOLOGY

ightweight Solutions GmbH, as the name suggests, the company
specializing in developing lightweight construction materials
from renewable raw materials, has developed a new, patented lightweight material based on natural fibers, called Lisocore. Its outstanding properties are the outcome of a unique design: at least two
thin cover layers are locked firmly in place by a three-dimensional
core structure. This new material is up to 70 % lighter than conventional composite wood panels. With its exciting material properties
and wide range of applications such as furniture production and
interiors, exhibition and display systems, interior fittings for homes,
ships and yachts, stage and set constructions, transport packaging
and logistics, Lisocore is arousing huge interest from numerous
potential customers.

Hurdles along the way
One of the main challenges for Lightweight Solutions GmbH was
to manufacture the lightweight panels in a technically and commercially efficient way. The project was also of particular interest
for the German Ministry of Environment, which offered its support and funding from the Environmental Innovation Program.
Michael Schäpers, Managing Director of Lightweight Solutions and
inventor of Lisocore explains the fact, that despite all the support
and funding from the ministry, the company faced challenges in
erecting an appropriate production line, as no suitable machines
or standards for its special manufacturing requirements existed in
the market, nor was there any extensive experience the engineers
at Lightweight solutuions GmbH could draw from. The Bavarian
firm therefore d
 ecided to design the necessary production line with
WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

a utomated handling system itself. Remembering the challenges
that came along the way, Michael Schäpers adds “It wasn’t an easy
undertaking because many of the requirements, like the servo drive
technology for handling the panels, only became clear gradually
and they’ve also changed a number of times since.”
While going over the design of drives, Michael Schäpers and lwsmaschinenbau GmbH, a subsidiary of Lightweight Solutions, were
thoroughly impressed by the consulting expertise they encountered
with Wittenstein’s engineers. As a reliable partner for engineering
and drive technology, the company was able to trust Wittenstein
alpha’s competency. “The fact that Wittenstein alpha provided us
with broad and prompt support throughout the project life in the
form of large-scale simulations and detailed sizing calculations was
also crucial to our ability to control the handling kinematics safely
and reliably”.

Solutions for a 100 axes
The Lisocore production line has a footprint measuring around
500 m2 and a capacity for 2 million m2 of the lightweight material
per year. “The line drills cover layers made from different materials,
either with or without a decorative coating, then it applies the adhesive fully automatically and later combines these layers with the 3D
core”, explains Marcus Wehner, Research & Development Manager
at Lightweight Solutions. All kinematics relevant for performance
were simulated and optimized by Wittenstein during the project
phase with the help of the cymex-5 sizing software. “This proved to
be a particular challenge when it came to the pivoting unit of the
servo mechanism for flipping over the cover panels because rotary
and linear motions are superimposed there simultaneously”, adds
application engineer Daniel Meißner of Wittenstein alpha GmbH’s
sales office south-east. Taking a look at the production line, from
this first station via the diverse handling units to the automatic
drilling, gluing stations and the heat press, all the way to the final
palletizing machine, it is evident that it is ‘Wittenstein in all axes’.
After discussions and joint brainstorming sessions Wittenstein
was able to deliver a solution with finely tuned hypoid and planetary gearheads as well as linear rack-and-pinion systems. The new

02 View of the drives for the two servo mechanisms which flip over the
wooden panels near the cover layer feeding station

01 An SPK+ 240 at each end (blue) places the composite wood panel
down on the conveyor belt

production line with about 100 axes altogether, where each one is
equipped with various servo gearheads from Wittenstein from size
240 SPK+ right-angle gearheads with an integral output stage, RP+
series planetary gearheads, CP series gearheads in functionally optimized sizes and XP+ and TP+ gearheads – some of them designed
as rack-and-pinion systems, that reliably control even complex motion profiles for handling the lightweight composite wood panels.
For engineers at Wittenstein, nothing motivates more than a
positive feedback from a client. In this case, Michael Schäpers and
his company Lightweight Solutions GmbH, who expressed his satisfaction about Wittenstein alpha’s professionalism and expertise
linked to drives and gearheads and further adds “They helped the
project to flourish and successfully incorporated several essential
changes to the design – often with repercussions for the line as a
whole. What’s more, receiving engineering support from a single
supplier saved us a lot of time and minimized the risk of errors.” The
foundation has thus been laid for more Lisocore production lines
and sustainable cooperation.
Photographs: Wittenstein alpha GmbH

www.wittenstein-alpha.com

About Wittenstein
The Wittenstein Group is an expert in mastering the
continued development of all the relevant technologies
of mechatronic drive technology. They have united seven
strong fields of business under one roof. Amongst other
things they develop, produce and sell high-precision
planetary gearheads, complete, complete electro-
mechanical drive systems, as well as AC servo systems
and motors. Their fields of application include robots,
machine tools, medical technology as well as aerospace.

03 Michael Schäpers, Managing Director of Lightweight Solutions and
inventor of Lisocore (left) in conversation with Daniel Meißner, Application engineer at WITTENSTEIN alpha GmbH (right)

04 Z lift of the

servo flip-over
mechanism with
an RP+ 040 as the
rack-and-pinion
gearhead (left)
and pivoting arm
with an SPK+ 240
gearhead (blue)

Sensor screwdriver with a
delicate touch
Drive units that provide high power, high precision as
well as fast control of torque and speed for
micro-sensor screwdriver systems involving
multi-stage screwdriving process.

E

very handyman intuitively knows how to tighten a screw: according to feel, this is generally sufficient for achieving the correct
amount of tightening torque. In industrial production, on the other
hand, the demand for secure screw fixing is much greater because
the intention is to ensure that the end product remains functional
until the end of its service life.

An automated screwdriving system

About Faulhaber
Faulhaber headquartered in Schönaich near Stuttgart in the German state of Baden-Wuerttemberg, is an
independent family-run group of companies. Founded in
1947, today Faulhaber offers the most extensive range of
miniature and micro drive systems. On the basis of this
technological diversity, Faulhaber designs drive solutions
that are unique with respect to their precision and reliability in the smallest of spaces. Their main areas of use
include production automation and robotics, aerospace,
optical systems as well as medicine and laboratory technology. In addition to Germany, Faulhaber has development and production locations in Switzerland, USA,
Romania and Hungary. With sales partners and subsidiaries in more than 30 countries around the world, this drive
specialist employs more than 1700 people.

The micro sensor screwdriver systems from the company ‘ngineric’ can be used both manually and in automation systems.
They are predestined for process-safe mounting of extremely small
screws from thread size of M 0.6, such as those found in mobile
phones, smart watches or “classic” wristwatches. Threaded connections up to a thread size of M5 are covered by several screw spindle
sizes. In order to ensure that the screwdriving process is reliable,
the screw spindles are equipped with an integrated rotating torque
or rotational angle sensor, with which the torque acting upon the
threaded connection and the rotational angle is measured with the
extremely high precision directly above the blade holder.
The torque measuring principle is based on deformation measurement using strain gauges. A rotation-symmetrical sensor body
like a measurement shaft, made from an alloy attached between the
blade chuck and the drive from the company Faulhaber, deforms
proportionally to the applied torque, resulting in a resistance change
within the strain gauges. The result is a measurement signal which
follows the torque, which is electronically prepared on the rotating
measurement shaft and digitised with an extremely high resolu-

DRIVE TECHNOLOGY

A multi-stage screwdriving
process with embedded
micro-sensors

tion (24 bits). The power supply to the rotor electronics is provided
contactlessly (inductive) and independently via a coil system. 2 000
torque measurements per second in the form of a serial bit code are
transmitted opto-electronically from the rotor to the stator electronics, where they are decoded again, i.e. depicted 1:1 without losses.

Drive units for extremely specific operations
General manager of ‘n-gineric’ Stefan Flaig emphasises “To
my knowledge, we are the only company to install the rotating
torque sensors into a screw spindle for small torques with comparable precision. Of course, the motor and the gearhead play an
extremely important part in these systems. We need high power
with extremely small dimensions and a considerable amount of
dynamics, because fast control of the torque and speed is needed
for every screwdriving process within a sequence of screwdriving
stages.” The drive unit from Faulhaber with brushless motor and
planetary gearhead provides the ideal performance for this. “We
achieve very short cycle times due to the high acceleration capacity of the drives, i.e. excellent productivity. The brushless Faulhaber
drive is also characterised by having an extremely long service life,
therefore qualifying the screwdriving system for mass production
under 24/7 conditions. Particularly for threaded connections in the
automotive area where safety is extremely important (risk class A
threaded connections, VDI directive 2862), screwdrivers need to be
equipped with sensor systems for measuring at least one control
variable”, explains Stefan Flaig. “We measure the torque and the
rotation angle directly, and also have redundancy as a third variable by simultaneously recording the motor current. This is used
for permanent self-monitoring of system integrity”. In full-automatic screw fixing, a sensor screwdriver such as this is the best choice
because it safeguards the core process of the automation system.
Screwdriving processes which are difficult to control due to the
little “leeway” between a loose screw (without clamping force) and
the destruction of the screw connection (due to over-rotation) can
be kept in check by means of multi-stage precision screwdriving.
Defective workpieces cause screwdriving errors which can be reliably detected by multiple overlaid parameter windows within the
screwdriving stage sequence (zero error production). A considerable amount of value was placed on making the systems intuitive
and simple to operate using Windows software. This is used to
program the screwdriving parameters, it provides process transparency by means of a differentiated display of the screwdriving
curves in real time, and provides the best possible options for process data documentation. Combining
a screwdriving automation system with an intelligent, stationary torque sensor with a screw falling simulator makes automated cyclic checking
of the screwdriving system’s machine capability
possible, e.g. every day before the start of a shift.

01 The micro sensor screwdriver

systems for process-safe mounting of
extremely small screws, such as those
found in smart phones and watches

Photographs: Faulhaber GmbH & Co.KG

www.faulhaber.com/en

02 In fully automatic screw fixing, a sensor screw-

driver is the best choice as it safeguards the core
process of the automation system
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The intelligent position transducer
for hydraulic cylinders
The new intelligent position transducer ‘LiView’ from
the equipment manufacturer Liebherr, determines the
exact position of the piston and the speed through its
high-resolution absolute measurement mechanism.

DRIVE TECHNOLOGY

The Liebherr ‘Liview’ positiontransducer, perfectly suitable for
automation of mobile machinery
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The unique measuring
concept of LiView

M

odern measurement systems in mobile machinery face
specific challenges, like severe heat up to 85 °C, fierce vibrations or aggressive salt water. Based on the extensive know-how of
extremely demanding operating conditions, the heavy equipment
manufacturer, Liebherr has developed a new position transducer
‘LiView’. With its completely new measurement mechanism, it can
be easily integrated, is extremely robust and is universally applicable, especially for automation of mobile and heavy machinery.

Unique measuring concept
‘LiView’ utilizes the piston itself as robust sensing element. The system consists of the processing electronics and two probes. ‘LiView’
measures the cylinder’s scattering parameters using signals at different frequencies injected onto the cylinder itself. Piston position
and speed are calculated in real-time by the processing electronics.
This allows dynamic automation of machines for more efficiency
and higher productivity.

Measurement process in detail:
1) The electronic unit generates a signal
2) This signal is then coupled into the cylinder via a probe (Port 1).
3) The signal then advances towards the piston and is reflected back
4) The reflected signal returns to the electronic unit via a second
probe (Port 2).

About the Liebherr Group
Hans Liebherr established the company that bears his
name in 1949. Since then it has grown into a Group of
more than 130 companies on all continents, employing
42,308 people at the latest count. Today, Liebherr is not
only among the world’s largest manufacturers of construction machinery, but is an acknowledged supplier of
technically advanced, user-oriented products and services
in many other fields of activity as well. Besides earthmoving and mining machinery, the portfolio comprises
mobile, maritime and tower cranes, concrete technology,
aerospace and transportation systems, machine tools and
automation systems as well as domestic appliances and
components. In 2016, the family-owned company generated an annual turnover of more than 9 billion Euros.

5) The electronic unit then calculates the position and speed of the
piston in real time.
This new measuring concept ensures a fixed installation of all components. No moving parts in oil (e.g. magnet), which may cause an oil
contamination including a machine breakdown, are required.

Easy to integrate, easy to maintain
LiView convinces through fast and easy mechanical integration.
The electronics can be installed either on the cylinder or directly
on the machine. Only both probe heads require a connection to
the piston rod bearing. The probe heads swim on an oil film and
are therefore wear-free. No further modifications of the cylinder or
drilling the piston rod are necessary. The integration concept of the
system ensures easy accessibility of all components. In case of an
external damage, this allows fast and simple maintenance – without draining oil, dismantling or even disassembling of the cylinder.
When using LiView, the space in the cylinder can be used entirely
for the idle stroke, as the probe heads are integrated in the piston
rod bearing. Therefore, the full cylinder length is available with the
position transducer installed. LiView supports the standardised
protocols CANopen and CANopen Safety. Thus, it can also be easily
integrated in the control system.

An intelligent and customized solution for cylinder
movements
The LiView concept allows installation on the smallest as well as
in very long cylinders. Thus, the system is generally suitable for
all cylinder lengths and piston diameters. It’s functionality can be
configured in accordance with the specific application requirements. This ensures high efficiency, when using the system. For
safety-relevant applications, LiView is certified according to EN ISO
13849 PL d and EN IEC 61508 SIL2.
This intelligent position transducer from Liebherr, calculates piston speed in real time with a measurement cycle of <200 µs. This
provides short latency periods for the control system, enabling
high-performance position control of cylinders. This is especially
advantageous, when a dynamic approach to predefined workroom
borders is required. By combining robustness, fast measurement
cycles, easy integration, easy maintainability and precise measuring performance, this position transducer provides ideal pre-requisites for the automation of mobile machinery.
Photographs: Liebherr Components AG

www.liebherr.com/liview
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From dynamo-electric principle to
the latest integrated drive systems

DRIVE TECHNOLOGY

Inventions from Werner von Siemens, even after 150
years, still play a dominant role in our industries, and
now with rapid changes in the manufacturing set up,
Siemens’s Integrated Drive technology solutions are
creating a fundamental impact on the speed of
industrial processes.

150 years ago, Werner von Siemens discovered the dynamo-electric
principle and developed the dynamo machine which allowed mechanical energy to be converted into electrical energy, to be used
for electric lighting, metallurgical processes, power transmission
and perhaps future purposes of which we are not yet aware. This
innovation laid the foundation for the electrification of the world,
helped bring about the advent of electrical machinery and had a
lasting and fundamental impact on the speed of industrial processes.
This completely changed accepted concepts of time and mobility
for the whole of society.
The invention is based on two underlying concepts: Firstly, the
current generated by the double-T armature simultaneously acts
as the exciter current for the field magnets, whereby an electrical
circuit is formed from the armature and exciter winding and the
outer electrical circuit. Secondly, the residual magnetism of the
magnets is sufficient to initiate the reciprocal amplification of the
armature current and the magnetic field. This reciprocal buildup of the induction current and the strength of the magnetic field
forms the basis of the dynamo-electric principle. If the principle
is reversed, electrical energy can be converted into mechanical
energy. This paved the way 150 years ago for the advent of electric
motors in industrial production. Initially power transmission to
the individual machines took place using transmission belts, while
later each individual machine was fitted with its own electric drive.
WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

In 1879, Siemens presented the world’s first electric railway, in 1880
the first electric lift and in 1905 the first ever electrically powered
car. In 1906, Siemens unveiled the world’s first reversible electric
drive for a blooming train at the Georgsmarienhütte steel works,
whose maximum output at the time was 6.800 kW. In the same
year, Siemens built its Dynamowerk, a dynamo factory designed
to put the dynamoelectric principle into practice in the form of
industrial products. This was the first production plant built in
what was to become known as the Siemensstadt district in Berlin.
Today, the Siemens portfolio includes drives for every conceivable
application, including pumps, fans and compressors for the oil and
gas industry, water and wastewater plants, the chemical industry
and mining. The company also offers drives for material transport
in rolling mills, conveyor belts used in the mining industry, paper
machines, discrete material handling and machine tools in production. In addition, applications for mobility such as traction motors

About Siemens AG
Siemens AG is a global technology powerhouse for
engineering and innovation for more than 165 years. The
company is active in more than 200 countries, focusing
on the areas of electrification, automation and digitalization. One of the world’s largest producers of energyefficient technologies, Siemens is a leading supplier of
gas and steam turbines for power generation, a major
provider of power transmission solutions and a pioneer
in automation, drive and software solutions for industry.
Siemens generates a revenue of around € 75 billion and
a net income of around € 7.5 billion. In 2015, the company had around 348,000 employees worldwide.

Important features
of the Simotics reluctance motors

of the Sinamics G120 converters

n Significantly higher energy efficiency at the rated operating

n The tried and tested standard converter for a wide range of

point, comparable with IE4

industrial applications

n High dynamic performance and short accelerating times as a

result of the low moment of inertia for high productivity
n High thermal reserves facilitate an exceptionally high over-

load capability, also in continuous operation – with service
factor 1.2, and ensure a high degree of availability.
n Good controllability as a result of the high speed stability
n Innovative technology that combines the advantages of in-

n Encoder-less vector control ensures precise control of torque

and motor flux – as well as dynamic performance
n Extensive range of converter functions, such as flux reduction

and flying restart
n Pole position identification when switching on
n Fast commissioning from the operator panel by entering the

motor code

duction motors with the advantages of synchronous motors

for highspeed trains, trams, regional and light rail systems, hybrid
and electric buses complete the product range.

Adapting to changing industrial environment
With its Integrated Drive Systems (IDS), Siemens is addressing the
trend towards smarter drives with optimum movement patterns
and faster networking – particularly given the ever more rapid and
fundamental changes to production and process technologies
being implemented by customers. Users benefit from the ability to select and operate individual components which are seamlessly matched to create an integrated system with a high degree
of efficiency and reliability. Well timed to coincide with Werner
von Siemens’ 200th birthday, Siemens is introducing a new drive
series to its ‘Integrated Drive Systems’ (IDS) portfolio based on
reluctance motor technology. This new system comprises of a
reluctance motor from the Simotics 1LE1 motor platform and specially coordinated Sinamics G120 converters with vector control.
This coordinated and harmonized motor and converter system
facilitate a highly cost-effective operation. In the partial load range,
reluctance motors offer a substantially improved level of efficiency
over induction motors with the same output, and in many appli-

cations, they offer a low-cost alternative to frequency-controlled
induction motors. The highest efficiency drive system with system
efficiency class IES2 guarantees maximum efficiency. This means
that minimum operating costs are reached in processes that also
require precise control. And finally, a high degree of productivity
is guaranteed as a result of the greater dynamic performance with
short accelerating times and a low moment of inertia. The commissioning is simplified using predefined parameters in the form
of a code on the motor rating plate.
Even 150 years after the dynamo-electric principle was discovered,
the world of electrical engineering continues to provide enormous
scope for innovation, as evidenced by the incipient integration of
motors into the digital factory, starting with the electronic rating
plate through to the digital twin. With MindSphere, the Siemens
Cloud for Industry, the company is providing an open IoT/cloud
platform for the acquisition, transfer, secure storage and p
 rovision
of data – and with it the ideal digital infrastructure to also enable the
trouble-free integration of drives.
Photographs: Siemens AG

www.siemens.com
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03 Double-T armature with winding
04 Commutator with brushes
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Product News
Low cost and lightweight plastic profiles
from igus

Highly flexible flange couplings from KTR
in 2 new sizes

The motion plastics specialist igus has expanded its drylin W
modular system and now also offers linear guides with rails made
of glass-fibre reinforced plastic. Glass-fibre reinforced plastic
(GRP), has a very low weight compared to metallic alternatives, it is
20 % lighter than aluminium and 70 % lighter than steel. The
fibre-plastic composite also has a very high media resistance and is
non-magnetic. In
terms of cost, it is 50
percent cheaper than
carbon, which means
that the GRP linear
guide system is an
alternative for use in
vehicle and aircraft
construction as well
as for medical devices
or measuring systems.
The pairing of GRP
and plastic is also
suitable for industries where highly dynamic movements play a
role, for example robotics. Due to the good media resistance, these
linear guide can also be used in an environment with aggressive
cleaning agents. It manages completely without external lubrication and is insensitive to dust and dirt.

The german company, KTR has extended the portfolio of its
BoWex-Elastic HE series of flange couplings by two sizes. The
BoWex- Elastic HE is a flange coupling with high torsional
flexibility consisting of a circular elastomer. The rubber element is
made of vulcanized natural rubber and stressed for torque-to-bore
ratio. It reduces the torsional vibrations occurring in the drive train
as well as the cumulative forces and, due to different elastomer
hardnesses, the flange coupling can be
adjusted to the respective application for a
resonance-free operation. The plug-in
coupling hub is designed according to the
BoWex curved-tooth gear principle and
compensates for axial, radial and angular
shaft displacements. KTR has now expanded the BoWex- Elastic HE line by the sizes
240 and 275 HE – making the coupling
suitable for drives of up to 4,000 and 5,000
kW, transmitting torques of up to 32,000
and 45,000 Nm. These new sizes find their
applications in gensets, pumps and
compressors.

www.igus.com

PRODUCT NEWS

Modular industrial gearboxes from Nord
in additional sizes
Nord Drivesystems
recently launched 2 new
gearboxes for nominal
torques of 15 and
20 kNm. With these
additions to its
line-up, Nord now
comprises 11 gearbox sizes
that deliver output torques up to
250 kNm. Nord’s industrial gear series offers a particularly great
variety of configuration options for application-specific drive
solutions. The modular product range includes dual-gear setups,
auxiliary drives, brakes, torque arms, swing bases, and – as the
latest special feature – extruder flanges. Gear ratios can be
configured in fine increments from 5.54:1 to over 30,000:1 – with 2,
3, or 4 gear stages, and with an auxiliary primary gear stage if so
required. All the gear units feature a single-piece unicase housing
that ensures excellent longevity, a very high power density,
compact dimensions, and high overload capacities. Combining
industrial gear units with motors and drive electronics, Nord
configures complete drive systems for heavy-duty operation in
conveying systems, pumps, and agitators.
www.nord.com
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Parker Prädifa sealing materials for
sensitive production processes
At the Hannover Messe 2017, the engineering materials group of
Parker Hannifin, focused on new developments in the diverse
range of materials for sensitive production processes. Purity and
stability of the materials used for sealing and packaging in food
and pharmaceutical industries are extremely vital. To protect
the health of consumers these materials have to comply with
specific requirements and high standards. With increasing
diversity in the processes in the food and beverage sector, the
seals and sealing compounds require special properties like
resistance against
chemical substances,
superheated steam and
acids, temperatures,
pressures and mechanical loads. This wide
range of requirements
can be covered from
Parker Prädifa’s
extensive portfolio of
sealing compounds.
With pure to ultra-pure materials categorized according to their
respective applications in various material groups like EPDM,
NBR, FKM, FFKM, TPU, PK, PTFE and metal, Parker Prädifa
offers precisely this diversity of possible choices and com
binations.
www.parker.com/preadifa

Stauff Line: from components to systems
At this year’s Hannover Messe, the company, Stauff, globally
renowned manufacturer of pipework equipment and fluid power
components, launched the “Stauff Line”, its umbrella brand for all
services that it offers in connection with hydraulic lines. The
portfolio ranges from
the analysis and
optimization of
systems to the supply
of components or
customized units
directly to the
assembly or production lines. Procurement of assemblies, including manipulated tube and pre-assembled hydraulic hose, offers a number of benefits to OEM, such as
reducing procurement costs, stock levels, installation times and
the risk of assembly errors. Recently, the company has systematically expanded its product range with the launch of the Stauff
Connect range of tube connectors and the acquisition of Voswinkel
GmbH in 2015. Voswinkel is one of the leading manufacturers of
quick release couplings for hydraulic systems and also produces a
comprehensive range of hose connectors. The recently showcased
concept “Stauff Line” is the result of an integrated approach, after
evolving as a complete provider of all components for hydraulic
lines, the company is now taking the next step to become a system
supplier.
www.stauff.com

Highly competent oldham couplings for
actuator driven systems
Oldham couplings from the American company Ruland, have a
balanced design, zero-backlash, and can accommodate all forms
of misalignment, making them an ideal fit for screw driven
actuator applications. Their balanced design reduces the vibration
at high speeds, hence useful in applications that are sensitive to
even minor vibrations. They are
electrically isolated due to the
non-conductive nature of the center
disk, that prevents electrical currents
from being passed on to the sensitive
equipment. These couplings are made
from two black anodized aluminum
hubs that mate to a center disk, which
allows for a highly customizable
coupling. Ruland uses a hub machining process that leaves a smoother
surface for interaction between the
hub and disk, resulting in long life and reduced downtime. The
disk is available in acetal for zero-backlash and high torque
capacity. In the event of wear or failure the disk can be replaced,
restoring the original performance characteristics to the coupling.
Oldham couplings also act as a mechanical fuse during torque
overload situations, with the disk cleanly breaking and stopping
power transmission.
www.ruland.com

NSK introduces new variants in its long-life ball bearing series
Almost two years after NSK first introduced its ‘Bneqartet’ series of deep groove ball bearings, the company
is now adding new variants to the series with external diameters of up to 120 mm. Developed first as
solution for drum bearings found on the front-loading washing machines, NSK’s ‘Bneqartet’ series of
bearings are subject to out-of-balance loads. Here, the demand for bigger-drum machines was driving the
need for bearings with improved load capacity and performance. Materials specialists at NSK developed a
special steel with improved alloy composition to effectively prevent the initiation and propagation of cracks
and indentations on the raceways of the bearings. An exceptionally pure steel alloy was developed to help
eliminate this issue. Apart from washing machine manufacturers, ‘Bneqartet’ deep groove rolling bearings
are particularly advantageous for industrial machines with bearings that are burdened with high loads and
operate in moisture-rich environments.
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Smart monitoring of ancillary equipment
to avoid operations breakdown

Sudden failure of ancillary equipment like electric
motors and pumps can lead to costly production
downtimes. In conjunction with Mitsubishi
Electric, Schaeffler has developed a system, which
measures the machine vibrations and
recommends actions based on this data. This
opens up new business models for service partners.

Authors: Volker Erberich, Service Manager,
Condition Monitoring at Schaeffler

MACHINE ELEMENTS

Christoph Behler, Senior Business Development
Manager, Factory Automation, at Mitsubishi
Electric Europe

“Ignorance is not always bliss”: This principle applies for many
manufacturing companies when it comes to ancillary equipment
such as electric motors, pumps, and fans. While pumps are usually
designed with redundancy in mind and their failure does not have
a direct influence on ongoing operations, the failure of ventilation
facilities, for example, can quickly result in a production slowdown
or even a breakdown. There are proven systems such as Schaeffler’s
FAG SmartCheck, which detect an impending failure at an early
stage on the basis of vibration data. However, until now, these kinds
of solutions required maintenance employees to have a knowledge
of vibration technology.
In conjunction with Mitsubishi Electric, Schaeffler has now
developed a complete solution, which can be easily installed

without any knowledge of vibration diagnosis. The “FAG SmartQB”
system measures the vibrations and temperatures of machines
using up to 6 sensors, detects misalignments, imbalance, bearing
damage, friction, cavitation or temperature increases for example
and recommends actions directly via the PLC and a touch display.
This allows maintenance personnel to initiate countermeasures
at an early stage, even if they have no specialist knowledge about
vibration technology.

Development of the FAG SmartQB
The FAG SmartQB arises from customers’ requirements for a
simple stand-alone solution for standard applications. This sysWORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

tem does not require complex cabling, apart from its power supply cable. Vibration measurement is carried out using up to 6 FAG
SmartCheck sensors. If increased values, which are characteristic
of typical d
 efect types, are detected during continuous vibration
measurement, the FAG SmartQB outputs automatic warnings
and recommended actions via the display. The system is now to
be launched on the worldwide market after a test phase lasting
approximately 2 years with multiple pilot customers.

Partnership with Mitsubishi Electric
Schaeffler developed the automation solution for the FAG SmartQB
in conjunction with the factory automation business unit of Mitsubishi Electric Europe. For the last 7 years, the two companies have
been partners in the e-F@ctory Alliance, which is part of Mitsubishi Electric’s e-F@ctory Concept. This concept supports companies
with measures within the framework of the digital transformation,
such as the integration of machine and plant data into MES (manufacturing execution systems) and ERP (enterprise planning systems) – and therefore lays the foundations for Industry 4.0 projects.
For example, the machine protocol SLMP (seamless message pro-

01 Measurement is carried out using up to six
FAG SmartCheck vibration sensors

02 Display of the FAG Smart QB with plain

03 Installation of the system in a main

text messages

tocol) implemented in the FAG SmartQB enables FAG SmartCheck
vibration sensors to communicate bi-directionally with Mitsubishi
Electric’s PLC and to transmit the determined parameter values.
The PLC processes the data into information, which is prepared as
plain text messages and shown on the display. An additional integration level also allows the SmartQB to be connected with the PLC
of the relevant plant via a network cable and Modbus protocol.

Test installation in an aluminum foundry
Schaeffler’s service partners such as Pumpen-und-Anlagenservice Holfert (PAS) in Freital near Dresden (Germany) played a
central role in the pilot applications. Schaeffler and PAS installed
the SmartQB on the main extracted air fan at DGH Heidenau, a
foundry, producing aluminum housings for the automotive industry. A FAG SmartCheck vibration sensor was installed on the motor
housing on the drive side and an additional sensor was mounted
on the plummer block housing unit on the fan side, which creates
the connection to the fan. The motor sensor monitors irregularities such as imbalance, misalignments and bearing damage in both
the motor bearings and the shaft by means of permanent vibration
measurements, the sensor located on the plummer block housing unit monitors the shaft with two further rolling bearings on the
fan side. The main advantage of this arrangement is that it enables
comprehensive condition monitoring using just 2 sensors; twice as
many sensors are usually used in current comparable solutions.
The most important objectives of the test installation were to make
it possible to plan maintenance intervals for the main extracted air
fan and to prevent sudden failures and expensive subsequent damage. This is also important because the ventilation system is not
designed with redundancy in mind: In the case of a long downtime,
it would no longer be possible to extract the exhaust air and the dust
in the air would impair production in the foundry.

New business models for service partners
For Schaeffler’s service partners involved in this project, the installation of condition monitoring systems such as the FAG SmartQB
means additional direct business. Systems of this kind also provide
an opportunity to automate standard tasks and enable repairs to
be carried out in a targeted manner in the case of any irregularities. Service providers can now plan their personnel resources in
advance and procure the required materials at an early stage. Condition monitoring systems can also form the basis for new business
models, in which service partners no longer sell operators manual
measurement and individual repair services on a case-by-case
basis, but use a continuous monitoring service and permanent
availability of a machinery pool as a basis for invoicing. In addition, these systems can also verify the success of a repair – this

extracted air fan

may be particularly helpful in more complex cases if the cause of a
defect cannot be reproduced and clearly assigned in a conventional
manner.

Summary and outlook
Autonomous condition monitoring systems such as the FAG SmartQB are particularly suitable for condition monitoring of ancillary
equipment because they are simple to install and can be operated
by maintenance personnel without any knowledge of vibration
technology. Schaeffler developed the system in co-operation with
its partner Mitsubishi Electric, which is responsible for the automation solution, the PLC and the text messages on the touch display.
The engineers tested the system in a large number of test installations, including an aluminum foundry; it will now to be launched
on the worldwide market. Plant operators can use this solution to
increase the availability of machines and reduce maintenance costs
by avoiding expensive subsequent repairs, for example, through
carrying out maintenance in good time. Condition monitoring systems not only provide service partners with additional business, but
can also form the basis for new business models, which can use the
availability of plant as a basis for invoicing. In addition, condition
monitoring systems offer a further advantage on the path towards
Industry 4.0. They continuously collect field data, which will be
evaluated in future using big data analysis and can be of significant
benefit during the development, design and operation of new plant.
Photographs: Schaeffler AG

www.schaeffler.com

About Schaeffler AG
Schaeffler Group is a leading integrated automotive
and industrial supplier. The company based in Herzogenaurach, Germany, generated revenues of approximately
13.3 billion Euros in 2016. With around 86,600 employees, Schaeffler is one of the world’s largest family owned
companies. The group has approximately 170 operating
locations in more than 50 countries with a worldwide
network of manufacturing plants, research and development centers, and sales subsidiaries. Schaeffler makes
key contributions towards ‘mobility for tomorrow’ with
precision components and systems in engines, transmission and chassis applications as well as rolling and plain
bearing solutions for industrial applications.

WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

Product News
Smart technology and digitalization in
the new Simotics SD motor from Siemens

Intelligent pneumatics drives the
predictive maintenance sector forward

Looking towards the future of drive technology, Siemens is
introducing digitalization with the latest generation of its Simotics
SD (severe duty) motors. The newly designed low-voltage motors
are robust, compact, have a high power density and are equipped
with modern energy efficiency concepts that improve its competitiveness in the market. The new design with its exceptional heat
dissipation complies with the stringent demands of efficiency
classes IE3, IE4 and IES2 without compromising on power density.
In future, the new smart motor concept will enable analysis of the
motor’s status. Depending on their service life and the loads
placed on them, drive components such as motors are exposed to
varying levels of wear and continuous abrasion. The strains can
often remain invisible to the naked eye for quite some time,
leading to outages and unscheduled downtimes and financial
losses. The smart motor concept
allows the relevant motor data to
be accessed anywhere around the
world. The DataMatrix code
placed on the motor, enables
motor identification, and allows
rapid access to motor information.

Apart from focusing on the Industry 4.0
technologies in the recently ended
Hannover Messe, Aventics also highlighted
the predictive maintenance area. Under
the motto “Smart Pneumatics, the driver
for Predictive Maintenance”, the com-pany showcased applications, for example,
the monitoring of shock absorber
functions and cylinder speeds based on
an electro-pneumatic valve system. The
existing sensors in the system provide the
information, which is then analyzed with the AV/AES series valve
systems and the smart pneumatics monitor (SPM). Monitoring the
load allows the system to determine the current state of the shock
absorber and detect wear early on. The information is transferred
in form of standardized data logs, such as the OPC-UA. Preventive
maintenance with in-telligent data analyses is now considered an
important value driver in the industri-al sector as it can prevent
unplanned machine downtime and increase system availability. In
addition, maintenance costs are reduced since only the components that have reached the end of their life cycle are exchanged.
www.aventics.com

PRODUCT NEWS

www.siemens.com

Baumüller is optimizing its DST2
high-torque motors

Kollmorgen expands its AKM
servomotor series

The drive system specialist Baumüller offers a broad portfolio for
electric motors. With advancements and new developments, the
range of motors is constantly being adapted to the latest requirements in mechanical engineering – now with increased speed and
power for DST2 high-torque motors. Thanks to this optimization,
motors in sizes 135 to 400 now achieve speeds of up to 2,000 rpm,
depending on the size. This improvement paves the way for shorter
cycle times and therefore higher productivity in forming, plastics,
and textile machines as well as other applications. At the same
time, the manufacturer has expanded the power rating from 320 to
530 kW in size 400. So Baumüller is now capable of meeting
requirements for industries that focus on high continuous
performance, such as shipbuilding or extruders. With the hightorque motors in the DST2 series, Baumüller offers powerful direct
drive technology for low-maintenance and energy-efficient
solutions. The motors are at present
available in five sizes and the 560 size is
presently in development. DST2
high-torque motors are now an
optimal solution for numerous
types of machines, from press to
tool and plastics machines to
ships, to name but a few
applications.

Energy efficiency, durability, power density,
overload capability: Kollmorgen has now
transferred these four benefits of
permanent-field servo motors to the
extra low voltage world. The new
AKM DC servo motor low voltage
with its 48-volt design was originally
intended as a customer-specific solution for
special areas of use. The specialist in servo-drive technology and
motion control will now offer this as a standard add-on to the AKM
series, and thus as a new series product. There are many potential
uses for 48 volt DC servo motor low voltage. The same applies to
two new variants with a 24 volt power supply. Size 3 AKM low
voltage servo motors of 48 volts provides up to 300 watts of power
at a current of 6 A – sufficient, for example, for accurate drive tasks
in packaging machines or for dynamic movement in autonomous
transport systems. Because the axes can briefly provide a peak
current of up to 15 A, the breakaway torques predominant on
start-up are easily overcome, which, at the end of the day, prevents
permanent over dimensioning of the drive technology. The static
torque is 1.25 Nm with an impulse torque of 4.1 Nm. Further
variants of Kollmorgen AKM low voltage DC servo motor include
two 48 V motors with less power, and two drives with windings
tailored to 24 volts.

www.baumueller.de/en
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www.kollmorgen.com

Dynamic Solutions Expertise.
For a Dynamic Industry.
Whether hose lines for hydraulic oils and other media, vibration isolation systems,
drive belts, pneumatic air actuators for machine and plant engineering, or many
more solutions – as a leading development partner for high-quality plastic and rubber
components, we offer dynamic solutions expertise for a dynamic industry.

Industrial Competence Worldwide

High performance safety brakes
for robotic applications
For applications in robotics and automation, the
company, Mayr power transmission has not just
developed the high-performance safety brakes, but is
amongst the very few companies who are equipped
with comprehensive testing facilities.

MACHINE ELEMENTS

F

or robot brakes, careful tests and inspections are not just important and increasingly in demand, but they have always been the
central component of Mayr power transmission’s product development philosophy. Testing possibilities for robot brakes ensures
that the design makes no compromises on safety of people and
machines. The family owned company is one of the few manufacturers able to utilise decades of experience and engineering knowhow,and is also equipped with comprehensive testing possibilities.
During the development of lightweight brakes for robotics applications, Mayr was able to make use of years of collaboration with
the ‘Deutsche Zentrum für Luft-und Raumfahrt’ (German Aerospace Centre). “The lightweight brakes which came into existence
almost 20 years ago over the course of the LBR II research project
have established themselves today as a marketable standard solution, and prove their worth daily in countless robotics applications
across the world”, explains Bernd Kees, Product Manager at Mayr.
“The challenge today is to effectively serve very different installation situations through an expedient modular principle”. Therefore, the Roba - servostop safety brakes with their extremely slim
WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

c onstruction shape and low weight have been tailored to the requirements for robotics applications, and are easily able to withstand the demanding application conditions. After power switchoff or failure, the brakes ensure reliable and safe holding of the axes
in any position, thus guaranteeing maximum operating safety.

Brakes for demanding applications
Roba - servostop safety brakes feature extremely short switching times and guarantee reliable, constant holding torques across
their entire lifetime. They have high performance density, are wear-
resistant and can also be used in demanding operating conditions,
when temperatures within a motor reach 120 °C. The brakes are also
characterised by their high reliable friction work during d
 ynamic
braking processes. And even at very high speeds, they are able to
perform dynamic braking work across their entire lifetime. The simple and robust design of the safety brakes permits simple, fast and
reliable assembly. The operating air gap is specified at the manufacturer’s works. In contrast to permanent magnetic brakes, exact axial
positioning on the motor shaft is not required. The Roba - servostop
brakes always work accurately and reliably; the magnetic air gap is
not influenced by the mechanical installation situation.

Quality corresponds to safety
At the moment, brakes which are not even able to reach the nominal torque specified in the catalogue can be found in the market.
Mayr, on the other hand, provides brakes which reliably guaran-

For any robotic application, large, small or highly precise like in
medical technology, brakes from Mayr guarantees the reliable
protection of people and materials

01 With their extremely slim construction shape and low

weight, the Roba- servostop safety brakes have been tailored
to the requirements of robotics

02 Maximum safety, comprehen-

sive testing and inspection, have
been central components of Mayr’s
understanding of safety and quality

tee maximum operating safety. For
this purpose, the company always
ensures careful quality control: not
only because there are currently
increased requirements for comprehensive tests and controls in the
field of robotics, but rather because
these have always been central components of Mayr’s concept of safety and
quality. They ensure that the values stated
in the catalogue are also reliably achieved.
In the context of brakes, quality of brakes
corresponds to its safety. Therefore, quality is
always a major concern for end users. “Through
our comprehensive testing possibilities, our knowhow and our years of experience, we are in a position to
make reliable statements”, emphasises Bernd Kees. Additionally,
the experience and the information from the tests also flow into the
development of the products, so that these achieve an extremely
high quality.

A final round of inspection
In addition to numerous quality assurance measures during the
design process, Mayr also conducts a comprehensive final inspection. Here every single safety brake, which leaves the works, is first
subjected to complete assembly and adjustment in a 100 % inspection. “We have designed our own final inspection test bench
specially for our small robot brakes”, explains Rudolf Rädel, Design
Engineer at Mayr power transmission. “On this test bench, we can
conduct a torque inspection from 0.5 to 5 Nm. We begin the

About Mayr Power Transmission
The family-owned company, Mayr power transmission, founded in 1897, is a leading manufacturer of safety
brakes, torque limiters and shaft couplings. These products are primarily used for electrically powered machines
in filling plants, machine tools, packaging machines as
well as in elevators, wind power plants, in stage technology and industrial robotics. Approximately 600 employees currently work in the Allgäu-based Headquarters
in Mauerstetten, Germany. Mayr power transmission
has over 1 000 employees worldwide. The company is
globally established with plants in Poland and China,
sales subsidiaries in the USA, France, Great Britain, Italy,
Singapore and Switzerland and with representatives in
36 other countries.

testing process by conditioning the friction linings, i.e. we leave the
brakes to run in for a defined period of time, with their respective
braking torque, in clockwise and anti-clockwise rotation”. Then the
static and dynamic braking torques are inspected. “Regarding the
dynamic braking torque, we inspect both the level and the torque
ripple, i.e. the homogeneity of the torque”, says Georg Fichtl from
Electronics Development at Mayr. In addition, the pull-in and dropout currents are determined on this final inspection test bench.
“We want to obtain a realistic record of what actually happens in
a customer’s application”, explains Georg Fichtl. “For this reason,
we simulate real application conditions, and can for example heat
the test bench upto 80 °C depending on the requirements and
application”.

Brakes for large robot applications
The tried and tested modular ‘Roba - topstop’ brake systems for
mounting onto servomotors are used in large robot applications. In
gravity-loaded axes, these brakes ensure the safety of people and
materials and therefore have to perform their work highly reliably.
Mayr power transmission has voluntarily subjected the ‘Roba - topstop’ safety brakes to a prototype inspection through the ‘Deutsche
Gesetzliche Unfallversicherung’ (DGUV – German Statutory Accident Insurance). They confirmed the brake device as a “tried and
tested component” in terms of category 1 acc. DIN EN ISO 13849-1.
And the company has developed its own final inspection test bench
for these safety brakes as well. On this test bench, function-relevant
parameters such as pull-in and drop-out voltage, coil resistance, dielectric strength of the coil and the proper function of the switching condition monitoring are determined. “In addition, the brake
is also tested under high voltage for shorted coils. We also measure
the clockwise and anti-clockwise torque”, says Rudolf Rädel on the
testing possibilities. “The target values for these tests are derived
from the system, i.e. the system knows what the brake should be
able to perform. We always have identical, standardised measuring conditions. In case of safety-critical applications, it is important that the braking torque is correct. We could detect deviations
in torque measurements immediately. Here, we can make reliable
statements. The brakes fulfil the assured characteristics”. All the
measurement values determined are archived together with the
associated serial number of the brake in an electronic database. This
guarantees 100 % traceability. So that the brakes from Mayr permanently provide the required safety, the company therefore focuses
on clear processes, comprehensive testing possibilities, years of
experience and highly-qualified employees. Bernd Kees rightly concludes: “As reliable partners, we have to offer products on which
people can depend – as safety does not allow for compromises.”
Photographs: Fotolia, Mayr power transmission

www.mayr.com
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Contitech eyes growth opportunities
with increasing digitalization
ContiTech, the industrial specialist division of
Continental Corporation, is developing intelligent
applications and customer-friendly solutions with an
aim to reduce production losses and downtimes in
factories.

components. If a fault is identified, a warning is displayed or the
unit shuts down. Correct connections can then be ensured in the
event of multiple connectors. The transponder tells the controller
what has to be connected to the respective port. If a fault is detected, the controller can generate an alert for the user or shut the
device down. Media-carrying systems can in principle be equipped
with a large number of different sensors measuring pressure, temperature, throughflow rate and media quality. The hoses and lines
equipped in this way generate and transmit the data, which is then
evaluated by, for instance, control units.

A

Preventive maintenance of hydraulic systems
using RFID-tech

s an international technology company ContiTech is creating new possibilities by deploying advanced technologies and
developing new applications for the industrial environment. For
example, utilizing RFID technology in hydraulics. “RFID” stands
for “Radio Frequency Identification” – i.e. location-independent,
non-contact and non-visual. To permit identification, an object is
fitted with a transponder, which responds when polled by a reader and then transmits data wirelessly. In the hydraulics industry,
RFID can be deployed in preventing connection faults or enabling
predictive maintenance, explains Mobile Fluid Systems’ Innovations Manager Markus Linzmaier. Using electromagnetic radiation,
it prevents connection faults,
ensures timely detection
of abnormal patterns and
enables predictive maintenance of connected
machines, products and

01 Analyzing vibrations

MACHINE ELEMENTS

using a smartphone:
ContiTech is exhibiting an
updated ViProtect app for
iOS and Android systems at
Hanover Fair
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The RFID technology can be used to check whether a system is
satisfying the operational requirements. It is also possible to
determine whether a hydraulic circuit contains the right volume
of the right medium in the desired condition. The operational controller settings or device usage can also be monitored. The condition of the overall system can be monitored by means of defined
parameters, and preventive maintenance can be performed, if
required. Intelligent data analysis enable machines to be maintained preventively. This requires the machines, products and
components to be networked. Integrated sensors use these
connections to capture condition data from machine components and combine it with information on maintenance
planning or account management. Abnormal patterns,
which are indicative of faults are then detected. Suitable preventive counter-measures can be initiated. Smart lines and
connectors can also order new material as refill for the consumed media or replacement parts for damaged seals and
leaking hoses. And since the reader can also write information to the transponder, usage and maintenance data can be
documented uninterruptedly and, for example, operating
errors can be tracked subsequently.

Smart and connected systems
Increasing connectivity in the industrial sector is opening
up huge growth potential for ContiTech. “Digitalization is
a great opportunity for us to generate lasting added value
together with our customers,” explains Hans-Jürgen Duensing, who is responsible for the ContiTech division on the
Continental Board of Management. “As part of the overall
value-added chain, we as a supplier and industrial partner
can create the pre-requisites for this and make a significant
contribution towards shaping the industrial infrastructure.
Smart, connected systems, machines and production lines
pave the way for this. That’s why we’re working flat out to
make our products and systems smarter and offer holistic
solutions.
One of the characteristic features of the fourth industrial revolution is the smart connection of manufacturing
and maintenance processes. The necessary data is available
worldwide in real time. This real time data transmission yields
completely new business opportunities. In the future, predictive
maintenance of machines and systems will be a major driver of
growth and e fficiency in a large number of the industries in which
we operate,” adds Duensing.

App based vibration monitoring and analysis
Another example of evolving business models is the ‘ViProtect’ app
for iOS and Android systems, which ContiTech has now updated.
Using a smartphone, it analyzes vibrations in engines, driver cabs
and other industrial equipment. Excessively strong vibrations overload the components – which can result in expensive, time-intensive downtime and repairs. Targeted measurements help analyze
the vibration properties of industrial vehicles and machines. The
app uses this data to find the appropriate solution and suggests options for a suitable mounting system. In this way, it helps to extend
product lifetimes and increase comfort.
Photographs: teaser Fotolia, ContiTech AG and Continental AG

www.contitech.de/en-GL

About ContiTech AG
Continental AG is known to be a reliable partner that
provides solutions for transportation of goods. In 2016,
the corporation generated sales of € 40.5 billion with its
five divisions, Chassis & Safety, Interior, Powertrain, Tires,
and ContiTech. Continental employs more than 227,000
people in 56 countries. As the industrial specialist division of Continental AG, ContiTech provides intelligent
solutions to its customers in industries such as machine
& plant engineering, mining, agricultural machinery and
the automotive industry. With around 43,000 employees in 44 countries, the company generated revenues of
around € 5.5 billion in 2016.

02Particularly when it comes to industrial applications, the

more accurately the optimal maintenance time can be predicted,
the more cost-effective the operation of the machine
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Product News
Highly efficient roller pinion system from
America’s Nexen group

Robust switches for automation
applications

Nexen Group introduces a stainless steel version of its patented
precision roller pinion system (RPS). This system engages two
teeth simultaneously to achieve superior accuracy (+- 50 µm) with
zero backlash at any length. The system is quiet, efficient and the
stainless steel makes it corrosion resistant. It acts as a low maintenance, durable alternative to rack and pinion, ball screw and belt
drive technology. The system uses needle bearings to support the
rollers that engage the teeth. This eliminates the sliding friction,
leading to an efficiency greater than 99 %. This high efficiency
means little is lost to friction, heat,
and wear, providing a long life of
60,000,000 pinion revolutions.
Other key features include high
speeds of up to 11 m/s, and
unlimited length, with custom
lengths and modular components available.

Phoenix Contact is extending its range of switches for automation tasks with new versions 2 200 and 2 300 in the FL Switch
2 000 product range. They are suitable for the flexible construction of robust and
failsafe networks in
manufacturing, in the
infrastructure and
processing industry, as
well as in maritime
applications. The
switches can be used in
Ex Zone 2 according to
ATEX and IECEx, and
have shipbuilding
approvals GL/DNV, ABS,
LR, BV, and RINA. A
temperature range extending from of - 40 to + 70 °C and redundant power supply also enable its use under harsh conditions.
For a high data throughput, the gigabit variant 2300 is available.
Just like all switches in the FL Switch 2 000 product range, these
new versions offer functions for easy and flexible startup. The
switches have the necessary management functions for Profinet
and and EtherNet/IP applications.

www.nexengroup.com

ContiTech opens new plant for elastomer
coatings in China

PRODUCT NEWS

The opening of ContiTech’s new facility for coated fabrics marks a
milestone in the companies’ history in China. It is the first production site for elastomer coatings outside Germany. “The investment
into the new plant underlines our commitment to the Chinese
market. It allows us to better meet our customers’ demands in
different industries,” emphasizes Dr. Peter Scholtissek, Head of
ContiTech Elastomer Coatings. With a total investment of more

www.phoneixcontact.com

IMI Precision Engineering upgrades its valve
islands with ProfiNet IRT and EtherNet/IP

than 20 Million Euros, the plant produces high-performance coated
materials for a variety of applications. Furthermore, the plant sets
benchmarks for an ecological and energy-friendly manufacturing.
Based on cutting-edge facilities for waste air treatment, the site
stays below Chinese emission limits more than ten times. Its
thermal insulation systems also helps to save energy at a uniquely
high level. Series production has been running since beginning of
2017. From its new base in Changshu, the company is successfully
delivering coated fabrics in China as well as other Asian countries.

Offering market leading flow rates, almost countless configurations
and a choice of connectivity to enhance customer applications,
IMI Precision Engineering is upgrading the connectivity of its IMI
Norgren VM and VS ranges of valve islands with Profinet IRT and
EtherNet/IP. Providing ultimate flexibility of
machine design, the VM series
valve island is available in 10 and
15 mm valve body widths and
provide flow rates of 430 and
1,000 l/min respectively.
Responding to the market
demand, the company has
increased the connectivity options
on its VM10 Valve Islands from
individually wired, multipole and fieldbus
to industrial ethernet. Ron Bennett, the
global product marketing manager for valves
at IMI Precision Engineering, explains “The
upgraded VS and VM Series of valve islands are our most connected ranges yet. Incorporating the same footprint, reliability and
support, but with increased connection flexibility. We are also
upgrading our online valve island configurator which helps
customers select the correct product for their application.”

www.contitech.com

www.imi-precision.com
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Top-notch automation in storage and
retrieval units for logistics tasks

Rexroth motion controls for electrohydraulic axes
Today’s design engineers are looking for solutions which can freely
combine electro-mechanical and electro-hydraulic axes and scale
them without the need for major software interventions. Rexroth
simplifies this modularization with a finely
graded range of motion
controls for electrohydraulic axes. Rexroth is
the only manufacturer
that uses identical control
hardware platforms as
well as integrated
software standards and
identical engineering tools for all intelligent drives. For the design
of electro-hydraulic axes, Rexroth provides virtual images of the
motion controls and their hydraulic actuators, which help in
avoiding under- or over-dimensioning without having to build a
prototype first. This reduces the time to market and the engineering costs significantly. With the same open programming standards and engineering tools, they include a broad spectrum
ranging from single-axis controllers without control cabinets to the
control cabinet versions up to a multi-axis controller for a number
of electro-hydraulic and electro-mechanical axes.

Increased productivity, better use of space for logistics tasks and
lower energy consumption – these are the main requirements for
next-generation storage and retrieval units (SRUs). Lenze has now
brought a new automation solution with intelligent hardware and
integrated software tailored to the requirements of the modern
SRUs. The software toolbox from
Lenze, which controls all SRU
functions is integrated and is
focused on setting parameters
instead of programming. Online
identification of payloads enables
automatic adjustment of the servo
controller to the constantly changing
loads during SRU operation. This
reduces the tendency to oscillate
and helps in increasing the speed. In
an event of power failure, Lenze has
developed a mechanism where the
SRU’s existing kinetic energy is
dissipated and only then the brakes
are applied, ensuring less wear and
tear. Its position-based speed monitoring, which controls the
speed of the travelling drive as it gets closer to the end of the aisle.

www.lenze.com

www.boschrexroth.com

Change your bearing now
High-performance bearings with predictable service life
Find suitable bearings and calculate their service life online: igus.eu/iglidur-expert

and save 40%
plastics for longer life from 24 h
®

Whether bronze or sintered bearings, coated metal bushings or needle roller bearings:
Reduce costs and improve machine performance with iglidur polymer bearings. Lubrication-free, lightweight
and wear-resistant for your moving application. Find out all you need to know about replacement of your
bearings: igus.eu/change-bearing
®

igus-englisch.indd 1

Free sample:
Tel. +49-2203-9649-145
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T

he Ring company is strongly rooted in the region but active on a
global scale. This family-run business was founded as a specialpurpose vehicle engineering company for non-metallic materials.
Just 20 years ago it had only 20 employees. In the meantime, the
workforce has increased more than tenfold. In addition to its headquarters and four further plants in Pirmasens, Germany, it has nine
service and sales sites in Brazil, China, Slovakia, Poland, Romania, Italy and the U.S. The order books are bursting with orders from all over
the world. Keeping up in this league requires constant innovation.
Ring has an excellent record here in its production of perforating, punching and cutting systems. Its current flagship product is a
traveling head press with a punching force of 100t. Not only does the
punching die have an impressively high mass, the speed of 140 mm/s
and positioning accuracy of less than 0.01 mm ensure maximum
customer satisfaction. Another advantage of this machine are noise
emissions up to 20 dB(A) lower than with conventional hydraulics.

Dynamics and accuracy throughout service life

Quiet giants
The Ring Maschinenbau company from Pirmasens has
evolved into a major player in special-purpose vehicle
engineering. This sustained company growth can only
be maintained through innovative solutions. Drives
from Voith Turbo help it to keep satisfying ever more
exacting requirements.

To fulfill these demanding requirements, Ring employs an
autonomous servo drive with hydraulic power transmission. It is an
extremely compact structure, because the integrated hydraulic system is enclosed and there are few electrical interfaces. This creates
ideal conditions for high dynamics and accuracy. Furthermore, the
linear drive is virtually free from wear and features unlimited overload protection. This ensures a long service life for the drive components and all moving parts.
The machine’s autonomous servo drives combine all the advantages of hydraulics and servomechanics. Electricity consumption is
therefore reduced by up to 85%, with benefits for both your wallet
and the environment. A small number of components, the lack of a
hydraulic power unit and, last but not least, less pipework protects
resources. But more than that – even the volume of oil used can be
cut by more than 90%.

Ready for the challenges of tomorrow
As well as preserving resources, diagnostic capabilities and the
data acquisition of operating states enable problem-free drive integration in keeping with the Fourth Industrial Revolution. This
applies to both individual components and the system as a whole.
A diverse range of operating parameters such as pressure, accelera-

Features

Advantages

Benefits

Servo drive with hydraulic power transmission

Drive is nearly wear-free and absolutely protected
against overloads

n Higher availability
n Lower maintenance and repair costs

MACHINE ELEMENTS

Drive components and moving parts have a
significantly longer lifetime
Maximum force over the entire stroke

n Higher flexibility

The machine and the drive are not mechanically
stressed or damaged in the event of an overload

n No unplanned downtimes

Hydraulic system in a closed circuit without
directional valves or servo valves

The HPD hybrid servo drive is easy to integrate

n Cost-efficient installation

The integrated hydraulic system is self-contained

No structural changes necessary

n Fast commissioning

The hydraulic cylinder is controlled with a servo
pump whose flow rate is matched to the cylinder
surfaces

Simple and compact design with no conventional
valve and control technology

n Low cost and effort for commissioning, training,

Hydraulic system throttle losses
are kept to a minimum

n Energy-efficient drive and lower cooling capacity

Simple system configuration

n Higher availability
n Lower maintenance and repair costs
n Lower investment costs for infrastructure

Lower peak current
No cooling
No braking resistor
Automatic load switching
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maintenance and repair
needed

n Higher production flexibility

tion and temperature are collected, controlled and transferred. Oil
quality and efficiency can also be monitored, enabling any drop in
system efficiency to be identified immediately and intelligent, predictive service measures to be initiated. This advantage is prized by
customers. With its integrated technology, Ring is one step ahead.

Maximum flexibility with high precision
“The drive we use in our traveling head press was developed specially for us, and its novel, extremely compact design is very impressive. Our customers can therefore save not just on distance,
but on pipework. Heating is prevented and the return stroke is even
more flexible than before – and all this at the usual high speed and
with completely freely programmable position, force and speed,”
declares Matthias Ring, CEO of Ring Maschinenbau.

The supplier of the drive in Ring’s huge traveling head press is Voith
Turbo H+L Hydraulic GmbH & Co. KG, whose experience with the
system demonstrates that process speeds from 70 to up to 640 mm
a second are achievable. Stroke lengths also benefit from maximum
flexibility, without any sacrifice in accuracy.
Voith Turbo is a corporate division of Voith GmbH and a specialist in intelligent drive solutions and systems. The Voith Turbo
subsidiary’s product portfolio includes hydraulic systems (with
hydraulic power unit, actuators, open and closed-loop control,
hardware and software for regulation and process monitoring),
internal gear pumps, servo pumps (variable speed pump drives),
valves, and h
 ydraulic power units.
www.voith.com

01 Control system set-up of a compact, highly dynamic drive, load range from 500 to 5 000 kN

02 Comparision drive technologies
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Hydraulic clamping system
for a variety of applications
Not only in our private lives should we be able to rely on someone who
will support us in precarious situations. The hydraulics sector must also be
reliable, especially when it comes to the protection of personnel. When
implemented as safety components, the hydraulic clamping systems
provide the necessary support.

R

ound rods that need to be secured for an unlimited amount of
time without a power supply, can be held in place using the
patented clamping unit – Ratio-Clamp provided by Herbert Hänchen GmbH & Co. KG. Parameters including a high clamping force
or load, energy efficiency, safety, an exceptionally high number of
clamping cycles, clamping from an upright position and extremely
low frictional losses are guaranteed for all models. The HäKo product configurator at www.haenchen.com provides a range of rod diameters between 16 to 160 mm with clamping forces of 6.3 to 750 kN,
while modified designs can cover a far wider range of parameters.

MACHINE ELEMENTS

Application areas
There are many machines and systems where rods must be held in a
certain position. For example to protect individuals, machines and
tools in the event of a power failure or when shutting down systems.
Other application areas include systems in which axes are intermittently fixed based on the function, either as part of the relevant process or to save energy. Specific examples include
n Continuously holding loads in place
n Blocking piston rods
n In safety devices
This in turn ensures they can be implemented in many different
sectors:
n Machine and plant construction
n Tool and construction equipment
n Metal and plastic industry
n Smelting furnaces
n Foundry and furnace technology
n Hydraulic engineering and ship construction

The functional principle
Ratio-Clamp operates according to the principle of frictional connection – it blocks a rod in the depressurized starting position. The hydrauWORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 3/2017

lic releasing pressure that is applied moves the locking piston against
the spring force by default thus releasing the clamping unit. There are
two clear switching states during this process: unlocked and locked. As
the clamping piece is directly connected to the housing and thus the
fastening of the clamping unit no slip or play is generated following the
clamping process. Even though this product, designed by Herbert Hänchen GmbH & Co. KG, has not been designed as a brake, in individual
cases it is possible for the rod to slip without causing any damage when
the rated load is exceeded. The basic design, including the high-quality
standard Servocop seals, enables all round rods with a hard surface to
achieve traverse rates of up to 1 m/s and even 2 m/s with a pressure piston seal. Clamping is implemented when the rod is at a standstill. The
maximum releasing pressure is 160 bar, while the operating temperature ranges from -30 to +80 °C. Standard media include mineral oils,
while others such as HFC or Skydrol® are available upon request. A load
can be applied to the clamping unit in any direction.

Energy efficient
Many plants, machines and equipment will maintain a position
while a load or force is applied for short/long periods by an applied counterpressure. This can either be implemented with locking
valves, although one disadvantage is that it may start to drop as a load
is applied even without external influences such as the temperature,
compressibility of the medium or leaks. Alternatively, a position or
load can be held in a controlled manner, which results in the continuous consumption of energy by the valves and throttles in the fluid
circulation system that convert pressure into heat. By using a RatioClamp® instead, this ensures that the fluid circulation system can be
pressurized and placed in a static state or even enables the system to
be depressurized – particularly suitable for longer clamping states.
There are no time restrictions for this process. It is thus possible to
maintain equipment in a deenergized standby position for months
and to then directly release the equipment as quickly as possible by
applying pressure without a return stroke being required.

Locking piston

Spring

Housing

Clamping sleeve

Rod

Releasing pressure

01 Detailed overview of the operating principle of a clamping unit

Safety
These properties are also beneficial when hazards from external
forces or loads need to be taken into consideration:
n In the event of fluctuations, loss or reconnection of pressurized
energy, the clamping unit blocks all types of round rods that are
axially loaded.
n The clamping unit can be used as an alternative to nonreturn
valves if hazards caused by external forces can occur in the deenergized state.
n
The clamping unit is used as an additional safety element for
drives that are exposed to the force of gravity to guarantee redundant safety when a load is applied. This, for example, includes
holding devices where it could pose a hazard to employees if the
load started to sink.
n The clamping unit can also be used as a securing element if a cylinder has internal leaks or the position must be maintained in the
event of a line breakage.

Individual products and system components
The Ratio-Clamp can be used for a variety of applications: as an
individual element in conjunction with a round rod or as a system
component combined with hydraulic cylinders, for example. As
Hänchen has operated as a manufacturer of high-quality hydraulic cylinders for many decades, the company can provide a variety
of solutions from a single source. The user can select a system unit
made up of a cylinder and Ratio-Clamp within the HäKo product
configurator at www.haenchen.com and will receive a complete
element that is ready to install.
The clamping unit can also be easily combined with standard
cylinders, products supplied by other manufacturers and other
round rod applications. Proximity switches, that indicate whether
the clamping unit is unlocked or locked, can also be integrated.
A suitable hydraulic control block can also form part of a RatioClamp solution. It guarantees consistent and functional control
and reduces the number of switching measures.

About Herbert Hänchen
GmbH & Co. KG
The family-run company based in Ostfildern, near
Stuttgart in Germany, was founded in 1925. Nowadays,
Hänchen employs more than 200 staff. More than 10 % of
them work in the research and development sector. All of
the products are manufactured in Germany. In addition
to cylinders, the product portfolio also includes clamping
units, carbon components, hydraulic drive systems and
testing machines.

02 Ratio Clamp in use: Testing elements on aircraft wings
Special designs
The principle of the Ratio-Clamp has proven itself on the market
for decades. However, new designs and model ranges continue to
be developed on this basis. The focus has also been shifted to meet
new requirements such as energy efficiency. An important configuration criterion is the releasing pressure required to release the
clamping unit. A variety of designs for high and low releasingpressures are thus available. For safety functions, the rod can be held
for an unlimited amount of time, for example. However, if highly
functional holding forces are required, the clamping unit can also
be locked hydraulically. The unlocking process is implemented as
usual via the hydraulic pressure.
Continuous developments and new tasks ensure that RatioClamp is always being used in new areas of application. The availability of the HäKo Internet configurator provides just as much
impetus as requests for new and additional options to optimize the
energy efficiency or to implement it as a safety component.
Photographs: Herbert Hänchen GmbH & Co. KG
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