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The Tracks have been set
Dear Readers,
as the greatest national economy in the world, the USA, and its adjacent states of
Canada and Mexico, are some of the most important countries regarding automation
potential, and thus of course also drive and fluid technology. Specifically as an
export market, they still play an important role. Where the US automotive industry
and its suppliers were in an extended phrase of stagnation in the last few years, they
are now investing in production technology more strongly again. This noticeable
economic recovery not only influences the US-internal economy, but also opens up
new opportunities for companies from other countries.
North America is on a good path, even though the economic development isn’t
going as consistently as we would like it to. The country has set the tracks, though,
to become a future market both for engineering in general and drive technology in
particular. The subject of energy efficiency has taken over a very important role now.
Additionally, “Industry 4.0”, the “Internet of Things” and increasing automation are
growing more and more relevant in the USA. This in turn gives globally acting
companies access to the country of unlimited opportunities.
This issue of MDA Technologies will deal with the US market for drive and fluid
technology. The MDA North America (www.mda-na.com) – the new trade fair
for Motion Control, Power Transmission and Fluid Technology – is at the focus.
It will debut in Chicago from 8 to 13 September. The strategic partnership with
the IMTS and the Industrial Automation North America makes the event as a whole
one of the largest production technology trade fairs of this hemisphere. The show
impressively documents how important small gears, bearings and motors are for
the sustainability and productivity of machines and plants.
Come and have a look. We wish you lots of fun reading. If you want to get the next
issues as an E-paper free of charge, register under www.mda-technologies.com.
It pays off!

Michael Pfister

Meike Sauer

– MDA Technologies –

– Hannover Fairs International –

Dirk Schaar
– MDA Technologies –

Simone Robering
– Hannover Fairs International –
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Chicago is
waiting…
Staged for the first time at IMTS
2014 in combination with
Industrial Automation North
America (IANA), the MDA North
America MDA NA) will present a
large number of solutions and
innovations in the field of power
transmission and control.
The show opens its doors from
September 8 to 13 in Chicago.
But what do you expect?

PDF

T

he USA is the world’s largest economy.
Over the past few years, many segments
of the country’s industrial machinery and
equipment market have enjoyed solid
growth, but none more so than the power
transmission and fluid power segments.
This is a major plus, both for domestic and
foreign providers.
More than one third of US industrial
demand for plant and machinery is met
from imported products. Among the country’s many users of power transmission and
fluid power technology are the mechanical
engineering industry, the revitalized automobile industry, the mining and construction industries, the infrastructure and logistics industries, the chemicals industry, the
energy industry, the electrical engineering
and electronics industries and the increasingly important environmental technology
industry. In 2012, these industries collectively imported 8.2 billion euros worth of
power transmission technology and 3.3 million euros worth of fluid power technology.
The perfect market hub for tapping into this
colossal market potential is the Motion,
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Drive & Automation (MDA) North America
tradeshow, which is staged in Chicago.

The “Made in Germany”
segment is fully represented
With 171 exhibitors, 109 of which from
abroad, the trade fairs IANA and MDA NA
have been fully booked for a long time. The
countries with the largest number of participants are China, Germany, Italy, South
Korea, Taiwan and the USA. In total, more
than 1,900 exhibitors will be exhibiting at
the IMTS in an area covering 107,000 m2.
More than 100,000 visitors from all over the
world are expected to attend.
While the IANA event will deal with topics such as process automation, factory
automation and networked systems for

building and production automation, the
MDA NA will cover topics such as drive
technology, fluid power technology, m
 otion
control and automation. Exhibitors will
include companies such as Beckhoff,

Elettrici, Festo, Harting, Isutami, Phoenix
Contact, Rockwell, THK America and Pana-

sonic. Germany and Italy will be showcasing
at their official national pavilions with 19 or
15 companies. China and Taiwan will also be
well represented with 15 companies each.
“The North American market is one of the
leading markets for German drive and fluid
power technology worldwide. Currently
there is a high demand for “Made in
Germany” premium products that offer
cutting-edge technology and top quality
and are optimally tailored to customer
requirements. In this context, the MDA
North America is an excellent platform to
showcase the expertise and products of
German drive and fluid power technology
on-site in the target market,” says Hartmut
Rauen, Member of the Executive Board of
the German Engineering Federation (VDMA), who is in charge of drive and fluid
power technology.

An attractive supporting program
As part of the two parallel exhibitions,
another three special events will also be
organized. At the Global Manufacturing


N ew s a nd mar k e ts

Summit on September 10, topics such as
process optimization, the production of
energy and plant improvement will be

addressed. At the MDA conference on September 9, the focus will be on new trends and
approaches concerning motion control,
power transmission and robotics. The motto
of the ISA Training Workshops on September
10 and 11 will be the following: “Using the
ANSI/ISA-62443 Standards to Secure Your
Industrial Control System (IC32)”.
Hannover Fairs USA, Inc., the U.S. subsidiary of Deutsche Messe AG, is organizing
the IANA and the MDA NA in cooperation
with the AMT - Association for Manufacturing Technology. The MDA NA will be
sponsored by the German Engineering
Federation (VDMA), the Italian Association of Manufacturing and Trading Companies in Fluid Power Equipment and
Components (ASSOFLUID), the National
Fluid Power Association (NFPA) and the
European Power Transmission Distributors
Association (EPTDA).

T

his video gives you an idea why you should
consider attending the fair.

www.mda-na.com
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North America - still (or again)
a future market for drive
technology and engineering?

N

orth American machinery producers have
embraced mechatronics. In so doing, they
have made motion control the technological
core of their designs. In mechatronics, electrical
drive technology – typically servo – replaces
mechanical and often fluid power drivetrains as
well. This multidisciplinary engineering process
integrates mechanical, electronics and software engineering to
make machinery more streamlined, flexible, precise, reliable
and productive. Growth rates
for motion technology are naturally higher in developing
markets, but adoption is well
established in the overall North
American power transmission
and motion control market estimated at $67.7
billion in a recent PTDA (Power Transmission
Distributors Association) study. The future of
mechatronics as a percentage of machine content
and value will steadily rise in proportion to other
components and labor costs.
John Kowal, Director Business Development, B&R
Industrial Automation Corp., Roswell, USA

N

orth America is and remains an interesting
future market for drive technology and engineering. We see great perspectives in the NorthAmerican economic area and have positioned ourselves
strongly in the USA from the company’s point of view
as well in this sense. The special challenge is the technology change and the increasing integration of
systems. Specifically the subject of energy efficiency in
North America has taken a very important role since
then. This is very beneficial for our product range, since
we have a very interesting range to offer in this area. In
combination with
our application
specialists, we offer
the ideal basis to
perfectly support
the North-American market.
Matthias Vorbeck,
CMO, Argo-Hytos,
Kraichtal, Germany

T

he country has set tracks for becoming a future market for engineering as well as for drive
technology. For example, it was recently decided to build a center for “Digital Manufacturing” with an investment volume of 320 M USD in Chicago. The people responsible in the US
want to work according to the concept of the Fraunhofer Institutes. Additionally, there are training
offers for mechatronics and production technology in many states. These
and other measures all have the same objective, i.e. returning outsourced
productions and the connected know-how to us. It is noticeable that the
German term of “Mittelstandsfirma” is often quoted as a successful model.
The demand for tool machines remains at a high level. Accordingly, capacity for the production of tool machines, and particularly for the export, are
being expanded. As a consequence, the demand in drive technology in the
USA is increasing.
Peter Riehle, President and CEO Wittenstein Holding, Corp., Bartlett, USA
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Completely closed.
Fast opening.

W

e are seeing a clear growth
potential in North America.

Based on the strategic decision
to enlarge our market shares there, we
have acquired a long-term sales agent from
the US in 2013. After this, the sales organization was optimized and developed
according to the strategic objectives. This
year, it once again shows that we are right
with our market studies. In the first quarter, Hawe North America had a strong
order inflow – in spite of the harsh winter
that slowed down the new construction
market and, as a consequence, the construction machine deliveries. Promising
progress was made mostly in the areas of

Triflex -Web:
Shop
Product Finder
3D-CAD
Online Configurator
®

three axis ...
two quick steps ...
one protection.

oil and gas equipment. Great hopes are connected to the negotiations for the free-trade
agreement (TTIP) between the EU and the
USA. It should thus be possible to sell products produced to the high European standards in the USA without any additional
permits for the USA.

Moving energy made easy for robots with
Triflex TRCF: quickly fillable 3D Energy Chain .
Completely closed. A standard against dirt and
chips. Configure and order online:
igus.com/triflexTRCF
®

Christian Lindell, Sales Director Hawe
Hydraulik SE, Munich, Germany

®

Plastics for longer life ...
®

from 24h!

A

fter an extended phase of stagnation, the American automotive
industry and its suppliers are investing more strongly into production technology again. Similar to Europe, the focus is
on reduced air consumption, i.e. higher
energy efficiency, and the integration of
process monitoring systems. The automotive industry is currently taking the step
towards electrical drives. Pneumohydraulic
drives continue to be
important in areas such
as the production of
white goods, however.

Ask for a free sample:
Tel. 800.521.2747

Stefanie Reich,
shareholder, TOX
Pressotechnik,
Weingarten, Germany

Photographs:
background: fotolia
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TPA ITALIA 2014 – right first time
The warm welcome, the overall
satisfaction of exhibiting and
visiting companies and the results
obtained confirm organizers’
expectations who
are already looking
to the future.
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T

he first edition of TPA ITALIA has just
closed its doors reporting good results
and everybody is already thinking about the
next one. TPA ITALIA is the new B2B trade
fair platform dedicated to motion control,
power transmission, hydraulics, pneumatics and automation solutions held at Fiera
Milano Rho from May the 6th to 9th.
The positive feeling spread throughout
these four days was shared by exhibitors
and visitors who had the opportunity to
experience a format more compliant and
responsive to their current needs. Boasting

on this experience and on this innovative
and flexible format, TPA ITALIA launches
the next appointment in 2016 with a promise to keep strengthening the cooperation
with companies and synergies with this
market which features increasing variability
and vitality.
More than 7500 presences, 26 % of which
from 61 countries (main countries: Spain,
Russia, France, Germany, Finland, Holland,
Israel, Turkey, United Arab Emirates,
Poland and Morocco). It was a great turnout
for both the exhibition itself, 160 exhibitors

N ew s a nd mar k e ts

representing more than 200 companies
from 17 different countries, and for the rich
program of conferences and workshops
that the event proposed. Here, machine
manufacturers, end users, foreign delegations from different countries (among them
Russia, Poland, Bulgaria, Germany, France,
Turkey, China and Taiwan) and national
and international press representatives
found opportunities to catch up and learn

A

s President of assofluid - Italian Fluid
Power Association - I did have the
privilege of meeting exhibitors and visitors
of TPA ITALIA 2014 and I am proud of the
received positive comments. TPA ITALIA is the
new B2B trade fair platform dedicated to
motion control systems and to hydraulic,
pneumatic, mechanical and electrical power
transmission systems. This is the ideal venue for trade
operators to show their innovative products to high profile, specialized Italian and
international visitors to Milan, a city with a strong industrial identity and Italy’s
most important business and financial centre. It has been clear that the technical
and informative events, the seminars and the initiatives scheduled in the course of
this event, with the class of invaluable knowledge, will help many of the qualified
exhibitors and visitors to go forward in the innovations process so needed in this
special business recovery period. In this regard, I am particularly proud of the
special areas called “Solution Hub”, three special boots where, via an exhibition of
machinery in motion, some of the most important and internationally recognised
Italian research laboratories, acted as a link between the exhibitors products and
the machinery innovations world. I am convinced that TPA ITALIA did meet most
of the expectations of many operators working in the branches of hydraulics,
pneumatics, automation, mechatronics and mechanical transmission, keen to
face the market with innovative and competitive products and solutions.
My expectation is that the already planned TPA 2016, will be a step forward in the
process of moving from a simple components exhibition to an international show
of the most important applications, needed to grant the worldwide machinery
and plants innovation.
Amadio Bolzani, President of assofluid Italy

about the newest technologies and cuttingedge solutions that help companies to
maintain the competitive advantage that
allows to place Italy at the top of the European and global rankings.
The moments of networking and debates
with research institutions were appreciated
as well. The three Solutions Hubs had great
success and offered everyone a chance to
get in touch with these realities and explore
possible future business opportunities. Visitors showed great interest for live demonstrations and the unique prototypes
presented by some of Italy’s most prestigious research centers.
Visitors responded enthusiastically to
conferences, particularly the opening one
focused on electrical and fluid drives and
the one dedicated to the export of Italian
product to Russian markets, both were
attended by more than one hundred people. These conferences and the company
workshops were a constructive opportunity
to discuss about how companies should be
prepared to meet market challenges and be
more careful than ever to specialize, innovate, reorganize their processes, pay attention to customers and understand how to
respond to their needs.
“This is the first edition of an exhibition
that has no precedent and that, as such,
needs time to grow and consolidate. Ever
since we are very satisfied with the results
achieved. Many companies in the industry
showed confidence in TPA ITALIA, trusting
in this initiative and were rewarded by the
event success. Even the Match Making
initiative, with over 200 meetings arranged
in advance between visitors and exhibitors,
confirms my positive opinion. I had the
feeling that everyone appreciated and enjoyed TPA ITALIA as a meeting place and
networking as well as a real opportunity to
match automation systems supply and
demand that are getting increasingly

important in the implementation of new
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TPA Italia 2014 in Milano

01 During the opening

02 Visitors responded enthusiastically

ceremony

to conferences

business models required in this current
scenario. Considering the success of this
edition, we do believe that in 2016 TPA ITALIA will grow extending participation to all
players in the sector,” said Andreas Züge,
Deutsche Messe Italian branch CEO.
“We wanted to give this sector a trade
show which keeps up with its importance
and with the recognized excellence of the
operating Italian companies,” said Enrico
Pazzali, Fiera Milano CEO. “The goal is
achieved. The operators have shown their
appreciation for our efforts, and this is a
prime reason for being satisfied. But there is
also a second one, very important for us as

well. TPA ITALIA is the result of a successful
collaboration between Fiera Milano and
Deutsche Messe (Hannover Messe, which
boasts with the MDA show the global leadership in the drive systems and power
transmission). We have been working for
years with Hannover in China and India,
but we have never extended this relationship to other markets, especially Italy. TPA
ITALIA, which is for now the only event in
Europe to enter the MDA international circuit, is also something new, a new success.”
“TPA ITALIA leverages on past experience to open up to current needs of exhibitors and visitors who are looking for new

03 Visitors showed great interest
for live demonstrations

ideas to meet globalized market requirements. Now more than ever they look at
hydraulics, pneumatics and mechatronics
potentials to bring innovations to machines
and systems in order to meet the challenges
such as energy saving and sustainability to
name just a few. I am sure that this exhibition represents a winning answer for both
the industry and for the prestige of the
sector at an international level,” said Amadio Bolzani, Assofluid President.
www.tpa-italia.com

TPA ITALIA
Milano, 6th to 9th May 2014

01

Amadio Bolzani, President
of assofluid
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02 Daniele Marconi, Metal Work

03 Paolo Nardi, Teseo

WE KEEP YOU
AHEAD OF THE
COMPETITION

Julian Massler (21)
Bronze medal at the
Junior European Championships 2011
Sponsered by ARGO-HYTOS

Fluid power technology
for success
Innovations and intelligent system solutions combined
with flexibility and productivity – ARGO HYTOS sets new
standards in all areas of fluid power technology.
We support young talents in sailing on their road to
success. This is also the way our customers experience us:
As an active partner – for more than 65 years.

ARGO-HYTOS GMBH · Industriestrasse 9 · 76703 Kraichtal · Germany · Tel. + 49 7250 76-0 · info.de@argo-hytos.com · www.argo-hytos.com
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Have we reached the Fourth
Industrial Revolution?
Dirk Schaar

Digitalization is changing our
world. The Internet increasingly
characterizes the producing
industry. “Industry 4.0” will turn
today’s production logic upsidedown. Is the industry ready for this
megatrend, though?

Author: Dirk Schaar, editor-in-chief,
MDA Technologies

01 Modern information and communication
technologies promise increased productivity,
quality and flexibility
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F

rom the steam engine to the networked
world – this could be the summary for the
industry development of the last 250 years
and more. There is much more than that going on in this time, which is full of discoveries and developments made by engineers
around the globe, however. After the steam
engine, paving the way for mass production,
use of electricity and creation of the computer followed. At the moment, we have already reached the fourth industrial revolution. In future machines and products will
be able to coordinate and organize their
work without needing people or central
computers as coordinators. Industry 4.0
represents the reorganization and linked

02 Smart concepts are as important
as technology

control of value-added networks. Specifically, this is about integrated alignment
with individual customer wishes, use of real-time data and inclusion of the environmental balance sheet in the production
process. The basis for this is real-time assessment of many previously unlinked data
– i.e. Big Data – created from the connection
of all instances involved in value generation.

In the orientation phase
Since introduction of the term of “Industry
4.0” and founding of a future project of the
German government at Hanover Trade Fair

03 Smart drive technology is necessary
for the Fourth Industrial Revolution

NEW in the USA

Your Partner for coolers and systems
2013, more and more engineers and automation specialists are discussing this apparently highly important step in industrial
history. Once again, about 5,000 exhibitors
came to Hanover this year, to present their
solutions for the smart factory of tomorrow
under the leading topic of “Integrated Industry – next steps”.
Has the idea of the fourth industrial revolution reached the industry already, then?
Or does industry 4.0 continue as an empty
word only good for the marketing officers?
“The companies are still getting their bearings where industry 4.0 is concerned.” This
is the conclusion of a study after questioning managers from engineering and plant
construction, as well as component producers, on the subject. At the moment, the
meaning of industry 4.0 is considered moderate. In the next five years, however, the
relevance would increase to high or very
high. At the moment, only 25% of the component producers stated that they had industry 4.0 on their agendas. Among the engineering companies, they were 50%.

Putting concepts into practice
Modern information and communication
technologies such as cyber-physical systems, big data and cloud computing promise the producing industry increased productivity, quality and flexibility. Now we
need to show how the concepts can be put
into practice and what practical applications secure competitive benefits for companies around the world.
To remain competitive, industry companies must produce in a resource-efficient
manner, react to market fluctuations quickly and at the same time meet the increasing
demand in individual products. Flexibility
and efficiency will be the essential criteria
for success to prevail in international competition in the future.

Drives move the future
Once, it was drive technology that paved the
way towards the automated industry with

W

e wanted to know if the
industry is ready for this
megatrend and had a look around the
Hanover Trade Fair 2014.
Experts answer questions
in the video.
Video

the steam engine. Drives will play an important role in the next step as well. New technologies continue to heed high-quality and
efficient components and power modules.
“Drive technology plays a central role in this
context – it is a “driver” in the literal sense
for smart production of the future. Drive
technology is changing even more into a
provider of solutions for the customer,” says
Hartmut Rauen, member of the main management in the Verband Deutscher Maschinen- und Anlagenbau e.V. in Frankfurt
(Germany). Specifically, e.g. a drive will
monitor its own condition with sensors,
while also including data from the process,
assessing them and passing them on to other systems, while reacting independently to
external influences and working in the most
efficient manner in the overall process.
“Smart drive technology, mechatronically
upgraded and equipped with its own digital
intelligence, permits multi-adaptive factories with extremely short re-equipment
times and highest flexibility for high-mix
and low-volume production via M2M-communication. Without smart drives, a service-oriented factory architecture cannot
be implemented,” Prof. Dr. Wahlster, chairman of the board of the Deutsches Forschungszentrum für Künstliche Intelligenz
(DFKI) in Kaiserslautern (Germany),
agrees.

A long road
The way to the new form of production,
however, is gradual. Industry 4.0 isn’t appearing with a loud boom. It is a process. A
lack of standards is still impairing communication, and most companies are still in
the orientation phase. “Of course, industry
4.0 is a keyword at the moment. No company in automation – not here in Germany
and not in China or the USA, can avoid
thinking about it, though. However, many
companies seem to be surprised that this IT
trend is now gaining such a concrete form,”
explains Ralf-Michael Franke, CEO Drive
Technologies at Siemens. The economic potential of industry 4.0 is high in any case. According to a study, the gross value generation in Germany alone is to increase by
about 267 Bn Euro by 2025.
The benefits of industry 4.0 will not unfold revolutionarily immediately even after the Hanover Trade Fair, but be an industry evolution over the course of the
next few years. The vision is turning into
reality. The future is beginning now – not
only in Germany. The industry will profit
around the world.

HYBRID
COOLING

Standard and
individual designs

FAIL SAFE
COOLING

Double wall 100% electronic control

Oil-Air
COOLING

Mobile and
industrial applications

Universal Hydraulik USA, Corp.
Fort Meigs Business Center
25651 Fort Meigs Road
Perrysburg, OH 43551
Cell: 419 215 18 34

www.universalhydraulik-usa.com
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Why invest in Abu Dhabi?

C
Schaeffler China Wins Quality Award
The number one manufacturer in the Japanese
vibration machine industry,
Murakami Seiki, presented
Schaeffler with an Excellent
Quality Award in recognition of the outstanding
quality of bearing products
and services offered by
Schaeffler (China) Co., Ltd.
Murakami Seiki, a leading
Japanese manufacturer
renowned worldwide for its
industrial vibrators, brakes,
feeders and other electromagnetic products, has
been cooperating with Schaeffler for several years.
Schaeffler applies the same high quality standards at all
of its manufacturing locations worldwide with “zero
defects” as its quality objective. The company’s industrial
plant in Taicang, manufactures medium- and large-size
bearings, linear guidance systems, and other high-precision products used in wind power, heavy industrial and
power transmission equipment.
www.schaeffler.com

The Liebherr Group’s new web presence
The Liebherr
Group has
fundamentally
upgraded its web
presence. The
incremental
relaunch of the
liebherr.com site
as an international
umbrella brand
portal took its first
step on June 30,
2014, when the corporate section went live. From the brand
values and company history to the product and service
functions and also the new career section, the portal
provides information all about Liebherr under one roof. The
modern, responsive web design and the topic-related
incorporation of interactive elements means that, with its
high standards of quality, the Liebherr brand can also be
experienced in the digital world.
www.liebherr.com

reating tomorrow, today – that’s the aim of Abu Dhabi. In
order to achieve this goal, with Khalifa Industrial Zone Abu
Dhabi (Kizad) is currently being built up an ambitious and
visionary industrial park. Industrial companies from around the
world to be lured into the emirate. But why to invest there? (Video
left) Kizad’s strategy is to attract world-class companies, and to
establish international industry best practices throughout the
zone. Global and local companies alike will find in Kizad the

Video

Video

business efficiencies, market access, low cost operating environment and support essential for long term competitive advantage.
Kizad will set new standards for industrial zone infrastructure,
environment and operation, reinforcing Abu Dhabi’s global
competitive advantage. And Kizad expected, directly and
indirectly, to create more than 100.000 jobs. Centrally situated
between East and West, Abu Dhabi is the ideal location for
businesses to tap into huge regional and global markets. Its world
central location means businesses in the Industrial Zone can tap
into a market of more than two billion consumers within four
time zones(Video right). Europe, Russia, India and Africa, are all
easily reached while the markets of the Far East - Asia, Korea,
China and Japan are readily accessible.
www.kizad.com

PTC brings drive technology to Shanghai
The PTC ASIA 2014 is Asia’s leading trade fair
for motion, drive and automation and, next to
MDA in Hannover (Germany), the secondlargest event of its type worldwide. “We are
very pleased that ComVac ASIA and Industrial
Supply ASIA are once again running alongside PTC ASIA as stand-alone events. Plus,
PTC ASIA takes place parallel to CeMAT ASIA,
Asia’s leading intralogistics event, so you can
gather impressions of the latest developments in such
areas as materials handling, packaging and warehousing
technology”, said Wolfgang Pech, Senior Vice President of
Deutsche Messe. In 2013, these events collectively hosted 2,100
exhibiting companies and attracted 77,076 visitors from 80
countries. PTC ASIA will takes place 27 - 30 October 2014 in the
Shanghai New International Exhibition Centre.
www.ptc-asia.com
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Lasts longer.
Get more value out of your machines and equipment.
Higher dynamic load ratings: the key advantage of Schaeffler rolling bearings
and linear products that bear the X-life seal of quality. For product designs that
deliver higher performance and machines that operate more cost-effectively,
we invite you to choose from our extensive line of X-life products.
X times longer service life
X times greater load-carrying capacity
X times more efficient use of space

schaeffler.com/X-life
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18th International Sealing Conference
The Fluid Power Association of VDMA,
the German Machinery and Plant
Manufacturers Association e. V., with its
Fluid Power Sealing Group which
brings together the leading German
manufacturers of seals for fluid power
and general applications, is organizing
the 18th International Sealing Conference on October 8 and 9, 2014, at the
University of Stuttgart. The conference
will be held under the scientific
auspices of Professor Dr.-Ing. habil. Werner Haas from the Institute
of Machine Components, University of Stuttgart. Modern sealing
systems make a vital contribution to the operation, reliability and
environmental compatibility of fluid power products, complex
machines and installations and vehicles. This cutting-edge
performance is often hidden far away from the eyes and attention
of users and customers. Therefore, The motto for the conference is
Sealing Technology – Hidden High Tech. The aim of this conference is to present the results of scientific research, results of
development and experiences of users. Parallel to the conference,
an exhibition will be held.
www.sealing-conference.com

New President Asia of Bühler Motor

Linde Hydraulics and PMP Industries
form strategic alliance
Italian producer of power transmissions and fluid power, PMP
Industries S.p.A., and German manufacturer of comprehensive
heavy duty hydraulics, Linde Hydraulics, announced their
global strategic alliance. The agreement broadens each other’s
product portfolio, sales channels and regional coverage.
Customers in construction, agriculture, forestry, mining and
other mobile machinery segments will benefit globally from
complete drive system
solutions for self-propelled machines in both
- open and closed circuit
applications. Linde will
offer PMP’s wide range
of swing, track and
wheel drives, along with
hydraulic plug-in motors
while PMP will add
Linde’s sophisticated
range of heavy duty
hydraulic pumps,
motors and main control
valves to its portfolio.
The alliance particularly
leverages Linde’s technological advantage of its industry
leading load sensing valve technology LSC for superior
efficiency and productivity. Both companies will offer the other
party’s products through their own extensive sales and service
networks to utilize individual regional strengths. Linde Hydraulics is well positioned in established Western markets while
PMP is particularly strong in growth regions.
www.linde-hydraulics.com

Why should we invest in Hanover?

S

Xiaobo Jia has assumed responsibility for all Asia business of the
Bühler Motor Group. As President of Buehler Motor Co., Ltd. and
located in Shanghai she will expand the sales and production
network of the Asian region. Xiaobo Jia previously worked at
several positions at Behr GmbH & Co. KG in Shanghai, China.
From 2001 to 2006, she was the China Director and Chief Representative of Behr Shanghai Office. Afterwards, Xiaobo Jia worked as
Deputy General Manager on behalf of Behr at a production Joint
Venture between Behr and SAIC Motor Cooperation Ltd. She was
in charge of marketing and sales for both Chinese and overseas
markets, both OE customers and independent after market
distributors.
www.buehlermotor.com
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tart-up, growth and
relocation of
companies in the
Hanover Region
Video
(Germany) - these are
the tasks and goals of
hannover-impuls.
With its services and
projects, the business
development company supports corporate commitment, secures and creates
jobs, and actively shapes the future of Hanover’s business
area. “By playing the role of a driving and guiding force,
we are able to bring together suitable players from the
worlds of business and science, and thus sustainably
support the companies in our future industries”, says
Peter Eisenschmidt, Project Director of International
Affairs at hannoverimpuls GmbH. Watch the video to
learn why it is worth investing in this German metropolis
in Lower Saxony.
www.hannoverimpuls.com
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Bosch Rexroth plans to take over
Maestranza Diesel hydraulics business
Siemens drive system for Indonesian
cement production plant
Siemens has received an order from Thyssen Krupp Industrial
Solutions AG to supply an Integrated Drive System for the
expansion of PT Holcim Indonesia Tbk.’s cement plant in Java.
The supplied Integrated Drive System will comprise low- and

medium-voltage motors as well as the associated Sinamics and
Sinamics Perfect Harmony drives including the required
converter transformers, starters and compensation systems.
The supply package contains 14 single-motor and multi-motor
drives, 22 induction motors, one slip ring motor for the raw mill
main drive and six gear units.
Photographs: ThyssenKrupp Industrial Solutions AG

www.siemens.com

New COO at Argo-Hytos
Jörg Stech, Head of Operations at
Argo-Hytos Germany, has joined the
Corporate Board as Chief Operating
Officer (COO). He took over the
responsibility for Manufacturing and
SCM/Logistics within the Argo-Hytos
Group. Since 2010 Jörg Stech has been responsible for the
manufacturing at the company’s location in Kraichtal, Germany.
Later on he became the Head of Operations including Manufacturing and Logistics that he will continue to be responsible for.
Before he joint Argo-Hytos he was responsible for the Manufacturing, Logistics and Purchasing of a leading Electric Motor
manufacturer.
www.argo-hytos.com

Bosch Rexroth plans to acquire the hydraulics business unit of
Maestranza Diesel S.A., which is located in Santiago de Chile.
Agreements to this effect were signed in May. “With this acquisition, Bosch Rexroth is strengthening its activities as a solutions
provider in the industrial automation sector in South America,”
says Karl Tragl, the president of Bosch Rexroth AG. Maestranza
Diesel is a Bosch Rexroth distributor and service provider for
mainly mobile applications such as hydraulic motors, pumps,
and valves. The takeover is subject to final approval by the
authorities in relevant jurisdictions. Bosch Rexroth has had
subsidiaries in South America since 1964.
www.boschrexroth.com

Argo-Hytos presents new image film

A

rgo-Hytos group produces and develops components
and systems for fluid technology. It acts globally with
many sales companies and more than 100 international
sales partnerships. The group has its corporate seat in
Switzerland and employs more than 1,300 employees in
total; about 450 of them work in Germany. The
portfolio of Argo-Hytos includes filters and
filter elements for hydraulic pressurized
liquids and lubricants, components and
system solutions for control and regulating
Video
technology, fluid management systems, as
well as sensor and measuring technology.
Customers include manufactures of agricultural and
construction machinery, industrial trucks and municipal
technology, as well as tool machines and energy generation. As a family-owned company, it has more than 65
years of experience in control and regulation technology,
as well as filtration, in mobile and industrial hydraulics,
the company presents itself in a new image film.
www.argo-hytos.com

20   MDA Technologies 3/2014

Drive Technologies
Engineering, Design and Application of Drives and Controls

Machine Elements:
Around the World
with Plastics
Efficient Bearing
Solutions for
Agricultural Machine
Gearboxes
Safety brakes for flying
cable camera systems
Universal connectorand-cable system
Fluid couplings – no
unplanned downtime
Drive Technologies:
Geared motors for
toothpaste production
The next Wave in
Subsea Motion Control
Motor retrofit saves
400,000 kW of energy
Image: igus, Cologne, Germany
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Around the World with Plastics
Dirk Schaar

“iglidur on tour” is the motto
under which German company
igus takes a converted car
equipped with plastic plain
bearings around the globe.
The campaign is more than
just a demonstration for the
company‘s anniversary.
See for yourself.

W

hat makes a young man who just
completed his studies at the University of Bonn (Germany) take an orange
Smart across four continents in nine
months? It‘s an unprecedented challenge
and an idea that he couldn‘t say no to:
plastics specialist igus from Cologne (Germany) wants to document the performance of its polymer plain bearings called
“iglidur”. For the 50th anniversary of the
company and the 30th birthday of iglidur, a
very special campaign was to draw attention. Igus‘ engineers are always ready to
come up with something unusual. A small
car equipped and converted with plastic
plain bearings in many different places in
coordination with the Institut für Fahrzeugtechnik of the university for applied

s ciences in Cologne was to take a demonstration run around the globe. This is
where Sascha Laufenberg comes in: he has
the honor of driving the Smart through the
streets of many countries.
On January 20th, 2014, it was finally time:
before many journalists, guests and many
igus employees, the project was presented
in detail. “With our long experience in the
area of ‘motion plastics’ – plastic parts used
in drives, bearings and supplies – we are
sending a small car around the world. 56
elements were replaced by igus plain

bearings, to demonstrate the performance
capacity of our Tribo plastics: reducing cost
and improving technology,” explains CEO
Frank Blase. Then he sent Sascha
Laufenberg on the road. His first stop was

the Frankfurt airport, from where he left for
Delhi, India.

Before the first leg
This kind of elaborate project will, of course,
require lots of preparation and specifically
the knowledge and know-how of experts.
The most important phase of the expedition
therefore was its preparation. Since November 2013, a team from the university of
applied sciences in Cologne under the

management of Johannes Thomé and igus‘
plain bearings developer Michael Krug had
been working to convert the Smart car. They
were working to replace as many bearings
as possible with Igus plastic plain bearings,
within the time set for it technically and

iglidur on Tour

Author: Dirk Schaar,
editor-in-chief,
MDA Technologies
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01 Before the tour: Johannes Thomé
converts the vehicle

About
Company name: igus
Established: 1964
Headquarters: Cologne, Germany

04 On tour through South Korea

Turnover: €427 m
Employees: 2,400 worldwide
Products: motion plastics, plastic components
for moving applications: energy chain systems,
cables, polymer bearings, linear bearings, lowcost-automation

a ccording to the TÜV provisions. The metal
bearings at the brake pedal, the windshield
wiper and the window lifters, the shifting
module, the seat console, the hand brake, at
the starter generator, the throttle flap and
the hood were r eplaced with igus’ polymer
bearings. Many modules had to be taken
apart entirely and r eassembled precisely to
maintain function. Standard plain bearings
could often be used. Sometimes however,
precise spare parts had to be developed
with CAD models, before the corresponding components could be m
 illed or turned
from iglidur semi-finished products. A
number of the 45 different iglidur catalog
materials were used, for a total of 56 igus
components installed inside the car. Even
visual consistency was observed in case of
the seat latching elements.

30 years of experience
For igus to even attempt to test their plastic
bearings in a world-wide tour is due to the
company‘s 30 years of experience with plain
bearings. Since 1983, they have been dealing
with the research, development and continuous optimization of tribopolymers for the
iglidur brand for industrial applications. Due
to the 1,750 m2 test lab, in which about

10,000 plain bearing tests were performed in
2013 alone, the company was able to develop
outstanding expertise in plastics technology.
With more than 12,000 articles, the Cologne
company offers the largest range of frictionoptimized polymer plain bearings in the
world. More than 200 M plain bearings were
installed in cars in 2012 alone. Every second
igus plain bearing is already being used in
cars today. The benefits of plastic plain
bearings are clear: the bearings made of plastic compounds can do without external
lubrication, they are free of corrosion, and do
not require any maintenance. “In spite of
their low weight and low costs, they are wearresilient and extremely resilient,” Markus
Feth, industry manager Automotive at igus
GmbH, points out. Dampening properties
help minimize, noise sounds in the inside.
The application areas are far from being utilized to capacity, however, is that polymer
plain bearings still offer up great potential.

Practice will show
This potential is now to be further uncovered by “iglidur on Tour” as well. This trip
will take Sascha Laufenberg and his Smart
not only across four continents and three
oceans, thousands of kilometers across

a sphalt, gravel, mud and sludge – the many
stops at igus branches around the world,
and specifically at the sites of partners and
customers, are to lead to a dialog with
global igus experts. The iglidur car will thus
establish direct contact among the global
network of the plastic fans among the
OEMs and suppliers and develop it even
further. “And once all the technical and
driving challenges have been mastered,
the vehicle will stop in Cologne for the
company‘s 50th anniversary on 15th October
2014, before setting out on its tour through
Europe. The final designation is the Hanover Trade Fair 2015, where the installed
parts will be exhibited”, Frank Blase says.
Sascha Laufenberg and the Igus country
teams have already completed the first legs
of the tour. After the launch in Cologne, a
five-month drive through Asia (India, China,
Korea, Taiwan and Japan), about 22,000 km
driven, more than 150 customers visited and
great photographs in front of the Taj Mahal
or the Great Wall of China, the team transferred across the sea to Brazil – just in time
for the soccer WCH. At the moment, they are
continuing to drive through the USA – from
cold Alaska through Canada to hot California
and then on to the East Coast. Europe is still
waiting on the tour plan afterwards.
The project is drawing attention not only
on site, but particularly also online, as
Sascha Laufenberg knows: “Our focus is
mostly on our tour-blog and on Facebook.
I report in detail on what happens there.
Visitors can find new posts every day, and
follow the tour as a whole. It‘s the heart of
‘iglidur on tour’. ”
www.igus.com

02 The Igus crew at Auto Expo in Delhi loves it
(Sascha Laufenberg – 4th from the left)

03 Unfortunately, this is as close as iglidur
could get to the Taj Mahal

For more information on the tour,
also see: blog.igus.de/iglidurontour
and facebook.com/igusDe
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Efficient Bearing Solutions for
Agricultural Machine Gearboxes
Carsten Landeck

OEMs and the supply industry face great challenges in developing
new products due to the broad range of applications of modern
mobile work machines in construction and agriculture. Read how modern
bearing solutions help to solve these tasks.

Author: Carsten Landeck, Application and
Agricultural Engineering, Schaeffler Technologies
GmbH & Co. KG, Herzogenaurach, Germany
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A

long with being required to adhere to
numerous legal regulations with regard
to environmental protection and pollutant
emissions (Tier IV), mobile work machines
need to efficiently and reliably master the
day-to-day workload under the most
adverse ambient conditions. In agriculture,
especially, the range of demands in the
countless operating cycles is very broad.
Due to the vast number of implements and
auxiliary units involved, tractors have a
demand profile that is far beyond the conventional range of applications. Cultivation,
transport operation, and their use in communities requires them to be a universal
work unit – both a powerful drawing vehicle
in slow field operation as well as a fast transport vehicle for logistic tasks.
However, it is not the product that is technically the best and the most universal that
proves to be most useful for the customer,
but rather a solution that offers the best
compromise when it comes to machine pricing, efficiency, and fulfilling the technical
application demands. Along with the cost of
procurement, it is primarily operating efficiency that plays a central role in the process
of choosing a new tractor, since diesel fuel
and catalytic additives for exhaust gas treatment constitute a major portion of the operating costs. Operating the engine with an
efficient engine map, a friction-optimized
drive train configuration, and systematic
engine gearbox management are a few of
the many criteria that directly affect consumption patterns. Since pollutant emissions directly depend on fuel consumption,
increasing efficiency results in a reduction
in the emission quantity at the same time.
Another important aspect is the reliability
and longevity of the entire vehicle. During
this development process, special attention
needs to be given to the drive train components – particularly the bearings. Schaeffler
not only offers high-tech products for this,
but comprehensive engineering solutions
for all engine and gearbox installation locations as well.

Designing cutting-edge and
efficient rolling bearings
Rolling bearings make power transmission
and low-friction relative movement possi-

01

When designing critical bearing locations Schaeffler can draw conclusions
during the design phase

ble between machine components that are
stationary in relation to each other. The
incentive and challenge for Schaeffler as a
supplier and development partner for
cutting-edge machine components is to
continuously optimize friction conditions
for the rolling contact while maintaining at
least stable levels for load-carrying capacity and operating life. In this process of
development, the bearing design, the individual production steps, and the specific
application are all analyzed and optimized.
It is primarily the quality of the surfaces,
the inner design, the lubrication conditions, and the bearing load that affect
friction in the bearing.
With the aid of state-of-the-art simulation and calculation programs developed
by Schaeffler (such as Bearinx and
CABA3D), conclusions can already be
made during the design phase as to how
the bearings will behave later under the
specific operating conditions of the application. This, in collaboration with the
customer, shortens the time needed for
development and thus directly reduces
development costs.
This approach makes particular sense
when designing critical bearing positions
in gearboxes – e.g. pinion shaft bearings.
The pinion shaft distributes the torque at
the gearbox output to the rear axle differ-

ential and the drive shaft of the front axle.
The shaft rotates very slowly when starting
up and during field operation, yet transmits high torque levels depending on the
power required by the implement. The
opposite may be true during transport
operation, however, with very low torque
levels and speeds of over 5,000 rpm. The
pinion shaft needs to be guided rigidly and
with zero clearance in order to keep any
shifting of the meshing point between the
pinion and the differential’s crown wheel
to a minimum. A reduction in friction is
one final, though still important, requirement for bearing support, to keep both
power loss and heat input into the gearbox
as low as possible.

High-capacity and low-friction
Thanks to their innovative inner design,
FAG tapered roller bearings in X-life quality
are an efficient bearing type for providing
pinion shaft bearing support in tractor gearboxes and are especially suitable for
extreme load demands. Specially machined
raceway and roller surfaces as well as
optimized contact geometry between the
rolling element end face and the inner ring
rib reduce power loss by up to 50 %.
At low speeds during start-up or field
operation, the improved surfaces enable an
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elastohydrodynamic lubricating film to be
formed more rapidly, which reduces wear
and temperature development. The design
characteristics mentioned above not only
save on fuel, but also slow down lubricant
aging. The improved rolling contact surfaces and the use of high-quality materials increase the dynamic load-carrying capacity
by up to 20 %. This makes it possible to extend the operating life by 70 %. Downsizing
of gearbox designs while maintaining or
even increasing performance capacity, can
result in considerable advantages with
regard to cost and competitiveness.
Reengineered contact geometry
between the roller and raceway, called
profiling, counteracts harmful edge pressure and plastification in the rolling contact caused by impact loads or major shaft
tilting under full loads (such as when tilling), preventing premature bearing failure
and thus machine failure. Consequently,
FAG X-life tapered roller bearings increase
gearbox efficiency, longevity, and reliability
in mobile work machines, thereby making a
significant contribution in lowering lifecycle costs.

02

FAG X-life tapered
roller bearings: Power loss
was reduced considerably
thanks to optimized
contact geometry

An alternative to tapered
roller bearings

03

FAG tandem angular contact
ball bearings are comparable to
roller bearings with regard to
their load-carrying capacity and
installation space
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The load-carrying capacity and installation
space of FAG tandem angular contact ball
bearings from Schaeffler are comparable to
those of roller bearings, thanks to the integration of two perfectly balanced rows of
balls. By adjusting the ball size, the clearance between the rows, and the contact
angle, it is possible to make adjustments
that are ideal for axial and radial operating
loads. Unlike the line contact of the roller
bearing, the point contact between the ball
and the raceways considerably reduces
power loss inside the bearing under most
operating conditions. In the tandem angular contact ball bearing, the lubricant is subjected to less thermal and mechanical
strain, which can lengthen the intervals for
changing the lubrication fluid. Since the
gearbox temperature is lower, lubricants
with a lesser temperature spread can be

M a ch in e E l em en t s

used that have optimized properties for the
smaller temperature range involved. By
using more suitable oils, the lubrication
film between metallic surfaces in the bearings as well as in the tooth contacts can
arise more rapidly, thereby preventing wear.
No bearing preload losses caused by wear,
which occur with tapered roller bearings,
are to be expected.
Setting the operating clearance of the
individual bearing rows as mentioned at the
beginning enables the bearing to be adjusted directly to the operating conditions of
the customer’s application. For pinion shaft
bearing support, all bearing rows are operated in the preload range – to attain the
required rigidity on the one hand, and an
optimum operating life for the bearings on
the other. In addition, the point contact has
a cushioning effect in the drive train due to
its greater elasticity. With regard to friction,
there is a considerable advantage if the pinion shaft spins at maximum tractor speed
(up to 4500 rpm) in transport operation,
since there is no sliding contact between
the roller and rib as occurs in tapered roller
bearings. Tandem angular contact ball
bearings can therefore offer an efficient and
dependable alternative to tapered roller
bearings in mobile work machine gearboxes
and have already proven themselves in
numerous applications, including the automobile industry.

Conclusion
Schaeffler’s wide product range offers
numerous alternative solutions for the

diverse range of demands for mobile work
machines in agriculture. Depending on the
specific application conditions, FAG X-life
tapered roller bearings and FAG tandem
angular contact ball bearings provide technical and economically optimized solutions that are designed by Schaeffler using
the very latest calculation tools and application-specific technological expertise to
meet every demand. Whether for cultivation at walking speed, rapid road travel for
performing logistical tasks, or operating a
wide variety of implements in the partial

04

Both FAG X-life tapered roller bearings and FAG tandem angular contact
ball bearings demonstrate good performance when it comes to power loss
inside the bearing

05

FAG tandem angular contact ball bearings: With regard to friction, there is a
considerable advantage if the pinion shaft spins at maximum tractor speed (up to
4500 rpm) in transport operation

and full load range: Modern bearing support components play an important role
not only in satisfying application demands,
but also in maintaining statutory provisions for pollutant emissions (Tier IV),
ensuring economical operation management and low lifecycle costs, and especially
in achieving high machine reliability and
thus availability.
www.schaeffler.com

About
Company name: Schaeffler Technologies
Brands: INA, LuK and FAG
Headquarters: Herzogenaurach, Germany
Turnover: € 11,2 bn (2013)
Employees: over 79,000 worldwide
Products: Rolling bearing and plain bearing
solutions, linear and direct drive technology,
as well as high-precision products for the
automotive industry
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Reliable safety brakes for flying
cable camera systems
PDF

Germany are the World Champions, and Mayr Power Transmission
was present live at the final in Rio de Janeiro, as brakes secured the
flying camera in the stadium above the football field. The cable
camera systems allow millions of spectators to experience highly
diverse large-scale events at close quarters in front of their televisions.
The safety brakes ensure smooth operation of the devices.

E

xciting scenes, spectacular goals and
emotions running high – over the past
weeks, impressive images from Brazil
have delighted football fans all over the
world. Yet the so-called “flying” cable
cameras not only capture sensational images for viewers in front of 
television
screens in football, but also in other sports
such as handball, boxing or cross-country
skiing, or in large TV p
 roductions and
concerts.
In the camera systems by spidercam,
proven ROBA-stop-silenzio brakes by Mayr
Power Transmission (Germany) ensure
the maximum possible functionality and
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operating safety. They hold the camera
safely in position, ensuring that it comes to
a halt, and reliably prevent it dropping in
case of a fault, for example, during a power
failure.
During the world championships in Brazil, a total of nine spidercam systems by
the Austrian manufacturer based in Feistritz in Rosental were put into operation
above the football fields. And these cable
camera robots themselves are also winners: In 2014, they were awarded the
Sports Technology Award in the category
“Best Technology across Multiple Sports
and Professional Sports.”

Tried and tested high-tech cameras
On this cable camera system, the camera
carrier, the dolly, is supported by four
cables. In addition, four electrical winches
are mounted in each corner of the stadium.
Starting at the winches, the cables mainly
run via deflection rollers attached to the
stadium roof and then converge at the camera suspension. Through controlled winding and unwinding of the winches, the dolly
can be freely moved in all directions. In this
process, two joysticks serve as control
instruments, using which the pilot controls
the winches. The tested cable camera robots

ROBA-stop-silenzio dual-circuit brakes
are indispensable for the smooth
operation of camera systems

are made of high-quality materials and are
characterised by their maximum possible
mobility and an uncomplicated design.

Indispensable for
smooth operation
Safety is of great importance, especially
when the camera runs above an audience
and players. Therefore the ROBA-stop-silenzio brakes ensure that the cameras do not
drop uncontrolled. The electromagnetic
safety brakes are installed in the four winches and feature a spring applied functional
principle. This means that the brakes close

when the power is disconnected. In case of a
power failure or an emergency stop, the
brakes therefore provide reliable hold for the
cameras in any position. Two independently
operating brake circuits ensure this high
operating safety. The maintenance-free and
easy-to-install brakes are the quietest safety
brakes on the market – even after several
hundred thousand switching operations.
They fulfil the stringent requirements of the
BGV C1 professional association regulations.
Feature photo: Gert Steinthaler

www.mayr.com

About
Company name: Mayr
Brands: Mauerstetten, Germany
Established: 1897
Employees: more than 800
Products: torque limiters, safety brakes,
shaft couplings
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Fluid couplings – no unplanned
downtime since 1997

No unplanned downtime since 1997
– Tanjung Enim Coal Mine relies on
TVVS constant-fill fluid couplings
from Voith

The Indonesian mining company Bukit Asam has always been pleased
with the reliability of its installed Voith fluid couplings at Tanjung Enim
Coal Mine in Sumatra. The fluid couplings ensure smooth start-ups day
after day and a long service life for all components – especially the belts.

“We’re all very impressed with the performance of the TVVS constant-fill fluid couplings. They’re very easy to maintain – only
oil changes are needed – and the reliability
is just great,” says Kris Tjahajaning Tyas,
Manager of Maintenance Planning at Bukit
Asam. The mine operates 24/7, and any
equipment downtime means loss of production. In older sections of the mine
they’ve been using TVVS on belt conveyors
since 1997, without any unplanned downtime.

Success for Tanjung Enim
Coal Mine
The Voith fluid couplings are well suited for
use in extreme environments and are completely insensitive to harsh conditions like
dust, dirt and humidity. The fine coal dust in
Tanjung Enim Coal Mine has no effect on
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performance. The couplings dampen torsional vibrations in the driveline and protect
it against overload, extending the lifetime of
the entire system. Because torque is transmitted by a fluid, the power transmission of
the fluid couplings is wear-free, reducing
maintenance to a minimum.
Bukit Asam’s Tyas is happy with the many
benefits that the fluid couplings provide. He
also appreciates the useful advice and aftersales support from the local Voith team,
along with unmatched know-how on the
entire drive system.
The 13 belt conveyors in the Coal Mine
still rely on TVVS fluid couplings (rated
from 55 to 500 kW) that were installed more
than 17 years ago. The mine has two coal
handling facilities, with the longest belt
conveyor having a length of 4,284 meters
and a capacity of 1,700 tons per hour. The
drive of this conveyor is equipped with

three 315 kW motors and three fluid couplings, type 750 TVVS. In addition to the
conveyor drives, the bucket wheel excavator
drives in the Mine are equipped with five
750 kW fluid couplings, Type T, that dampen
vibrations and protect the driveline from
damage also in case of frequently occurring
overload.
Tanjung Enim Coal Mine, located in
Sumatra, is one of the largest coal reserves
of Asia and the world. The mine has been in
operation for more than 90 years. In 2012, it
produced nearly 15.5 million tons of coal,
and the production forecast is higher in the
coming years.
www.voith.com

About
Company name: Voith GmbH
Founded: 1867
Headquarters: Heidenheim, Germany
Turnover: €5.7 bn
Employees: more than 43,000
Products: intelligent drive solutions and systems

NORD DRIVESYSTEMS | Intelligent Drivesystems, Worldwide Services

Intralogistics specialist
Frequency Inverter
n Scalable functionality
n Full fieldbus connectivity
n Wide power range

Gear Unit
n High efficiency 2-stage bevel design
n High power density
n Long service life

intralogistics.nord.com
Getriebebau NORD GmbH & Co. KG
Tel: +49 (0 ) 45 32 / 289 - 0
info@nord.com
Member of the NORD DRIVESYSTEMS Group

Motor
n Designed to global standards
n High overload capacity
n Wide voltage range
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Compact and powerful:
universal connector-and-cable system

Universally usable solutions are always in
demand in the industry. LQ Mechatronik
Systeme developed a connector-and-cable
system that is worth using in any application
where 3-phase and asynchronous motors are
deployed in machines and plants.

The plug-in connector adopts the geometry
of the motor connection box

T

he X-TEC 15 connector combined with
the W-TEC 15 power cable is the most
efficient connector-and-cable system of its
size in the market. Whether the motors are
being used in different units, conveyor systems, in pumps or in fans, it is worth using
LQ’s technology for any application where
3-phase and asynchronous motors are in
use. The system can be used, regardless of
the make and manufacturer: it offers an
excellent performance yet it is compact in
size. It offers an end-to-end solution, from
the control to the motor.
Using the X-TEC 15 circular plug-in connector, motors can be retrofitted quickly to
produce a plug-in solution. Each motor
terminal board box contains an M20 connection. The plug-in connector is easy to fit
using the M20 x 1.5 thread. There is no need
for additional adapters and special
mechanical solutions. The plug-in connec-
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tor adopts the geometry of the motor connection box, no further mechanical work is
required. The advantages: wherever this
plug-in solution is used in motors, the
performance remains the same yet a lot of
space is saved.

Compact solution, simple
handling, low price
Depending on where motors are used,
space can be a problem. The compact size
of LQ’s solution means that use under
cramped conditions is not a problem. An
end-to-end solution is also possible with
the appropriate W-TEC 15 cable. Both parts
together form the most efficient connectorand-cable system of its size, with
6 x 2.5 mm² continuous operation at 16 A
on the power contacts and 10 A on the auxiliary contacts. With the X-TEC 15 and

W-TEC 15 LQ Mechatronik-Systeme GmbH
has created an excellent connector-andcable solution for varied applications such
as m
 otors in various units, conveyor systems, pumps and fans. With LQ’s solution
complicated superstructures which take up
space are no longer required.
Photographs: Teaser fotolia

www.lq-group.com

About
Company name: LQ Mechatronik-Systeme GmbH
Headquarters: Besigheim, Germany
Turnover: €42m (2012)
Employees: 280
Products: W-TEC power cable, X-TEC connector

Product News
Compact ball-screw stage with
linear encoder by Aerotech
Aerotech has
introduced
MPS75SLE, a
compact and
linear high-performance
positioning stage. Together
with a linear encoder with low-thermal expansion, the precise ball-screw
ensures high accuracy, repeatability, and a 25 nm
positioning resolution. Anti-creep crossed-roller bearings
enable smooth motion and high load capacity in a compact
design. The ideal fields of application include optics positioning,
z-axis positioning of sensors in surface metrology, and general
high-precision alignment. Multi-axis stage configurations can
be achieved by using the adapter plates and mounting, which
are compatible with the MPS product range, and other linear
and rotary stages of the MPS product range. The linear encoder
is available for integration with all standard controllers with
amplified sine (1 Vpp) or TTL digital outputs (50 nm). A DC
servo motor with a high-resolution rotary encoder or a stepper
motor are available for the axes. An optional mounting plate
provides direct mounting to both English and metric optical
breadboards.

EtherCAT Box: Compact I/O
modules in a die-cast zinc housing
With its ER series, Beckhoff has extended the fields of
application of the EtherCAT Box modules. The I/O
modules in a die-cast zinc housing are suitable for
particularly harsh environments, for example in the
heavy-duty, automotive or robotics sectors. The
modules, with IP 67 rating, have digital inputs with
different filters, digital outputs with 0.5 A output
current and combination modules with freely
selectable digital inputs or outputs. Moreover, analog
input modules for current/voltage measurement,
temperature measurement modules, serial interfaces,
encoder inputs, and motion modules are available.
The models in different
channel variants are 30 or
60 mm wide, 126 mm high
and 26.5 mm deep. The
signal connection is
achieved via M8 or M12
plugs. The modules have an
EtherCAT interface, power
supply and M8 connectors
or sockets for forwarding.

www.aerotech.com

Linear axes by Rollon for light
to medium loads
The Smart linear units manufactured by Rollon GmbH
consist of a self-supporting aluminum profile, on which the
recirculating ball bearings are mounted
with high load ratings. The drive is
achieved via steel-reinforced
polyurethane toothed belts
with an AT tooth profile. In
the E-Smart series, the rotor
is supported by a recirculating ball bearing, as in the
case of the S-Smart series,
which is designed for
vertical installation. The
R-Smart series is designed for
higher load ratings. For this
reason, in this case, the carriage
runs on two parallel recirculating
ball bearings. With the new R-Smart 220
SP size, the manufacturer has rounded up its axis series. As
for the existing sizes (120 and 160), it can be equipped with
two different lengths of rotor variants.

www.beckhoff.com

B&R introduces premium IP65-rated
helical gearboxes
B&R Industrie-Elektronik has added two helical models to
its premium gearbox series: the 8GP70 series with a shaft
output and the 8GF70 series with a drive flange. The
features of these new products include, among other
things, excellent synchronization characteristics and a
low noise level at higher speeds, as well as low circumferential backlash, which is also available as a low-backlash
option (<1 minute of arc). The ability of this premium
series to handle high axial and radial forces, their high
power density and IP65 rating mean that they can be used
in a wide range of applications. With the new
gearboxes, the manufacturer continues to
systematically follow its Scalability+ solution
program. The new gearboxes are available
with a standard shaft and flange output
shaft, each in five sizes, with transmission
rates ranging from i=3 to i=100.
www.br-automation.com

www.rollon.com
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Record-sized toothpaste production
needs massive geared motors
Alexander Lukas, Peter Dittmers
Author: Alexander Lukas, Head of
Research & Development at Ekato Systems,
Schopfheim, Germany
Peter Dittmers, Managing Director Germany,
Nord Drivesystems, Bargteheide, Germany
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Ekato, manufacturer of customized industrial agitators, has scaled up the
largest model from its Unimix line to more than double the size, thereby
implementing the largest discontinuous toothpaste production system
in the world. The German drive specialist Nord Drivesystems supported
the development of the new record-sized systems.

Learn more about
Getriebebau Nord

M

any manufacturers with a global reach
are interested in concentrating production capacities in just a few places. The
hygiene and personal care industries
certainly follow this trend. Accordingly,
there is a demand for ever larger batch sizes
for products such as toothpaste. Furthermore, a larger range of variants is produced
at each site. Therefore, modern plants must
be capable of producing large volumes
while at the same time providing maximum
versatility. With this complex task in its
sights, Ekato systems from Schopfheim at
the southern reaches of the Black Forest in
Germany has constructed a new plant for
the discontinuous production of toothpaste.

The state of the art up until now
The maximal capacity of toothpaste production plants used to lie between 4,000 and

5,000 liters, with outputs of approximately
2,000 to 3,000 liters hourly. Continuous or
batch production is possible. Continuous
systems enable high throughput but are not
very versatile with regard to product changes; since different ingredients sometimes require their own dispensing and blending
technology, recipe changes often bring
about conversions and readjustments. It also comes into play that toothpaste cannot
easily be reworked when it is not sufficiently
homogeneous. The biggest challenge with
continuous plants is ensuring the uniform
dispersion of active ingredients such as sodium fluoride, even after changes to the dispensing systems. On the other hand, the
production rate of existing discontinuous
plants cannot be significantly increased
without major modifications in plant equipment. In order to meet the demands of a
toothpaste manufacturer, Ekato therefore
had to construct larger plants.

01 The new Unimix systems: at

a record volume of 10,000 l
each, they form the world’s
biggest plant for the
batch production of toothpaste
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tion times, vacuum values, and the necessary
agitator and homogenizer performances.
The agitator and homogenizer were
configured according to the mixing performance equation for mixing technology:
P = Ne . ρ . n3 . d5 for turbulent flow or
P = Ne . ρ . n2 . d3 . η for laminar flow.
Based on its extensive experience, Ekato
determines the power coefficient “Ne” (or
Newton number) for each respective impeller and the product’s specific viscosity
curve. In addition to the product concentration ρ, the equation furthermore contains
the speed and the diameter – with the exponents 2, 3, or even 5, these values are especially important. That is why the correct
configuration of the agitator and homogenizer drives is crucial. The drive supplier
Nord was required to configure motors and
gear units with the performance according
to Ekato’s calculations, and to make them as
efficient and durable as possible. Since the
agitator drive is installed on top of the
production mixer, it should be as compact
as possible despite the high performance
required.

Agitator drives as large
as a city car

02 Ekato constructs the perfect
agitator for each product

Production mixer design
Toothpaste production systems basically
consist of an evacuable vessel with an agitator, a homogenizer, and various dispensing
systems for the introduction of ingredients
into the process. Liquid ingredients are
either measured and then vacuum-inserted
into the vessel or dispensed by gravimetric
methods. Powders and thickeners to
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i ncrease viscosity can be added via the integrated homogenizer or drawn into the
vessel through a valve at its base.

Complex calculations
for the scale-up
For larger mixer dimensions, Ekato had to
determine the components’ dosage and
dispersion times, blend and homogeniza-

This application, which depends on homogeneous product quality, calls for speed and
continuity. The radial and axial loads on the
agitator shaft, which are very high due to
the high product viscosity, must be taken
into account for the drive configuration.
Nord Drivesystems configured and s upplied
two 250 kW motors with industrial gear
units which provide nominal output
torques of 242,000 Nm. Nord is the only
manufacturer worldwide to produce such
extremely large industrial gear units in this
power range in the proven one-piece Unicase housing. Hence, the type SK 15407
3-stage helical bevel gear units, though of
an impressive size, are still relatively
compact as the Unicase design allows for
larger rolling bearings which can accommodate higher forces.

Conclusion
At 10,000 liters effective volume each, the
two new production mixers produce a maximum of 12,000 to 16,000 kg toothpaste per
batch, depending on the product concentration. The output volumes range between

r ubr i z i er un gs ebebe 2 I r u b r iz ie r u n g se b e n e

03

The geared motors from
Nord Drivesystems meet the standard
set by the record-sized plant

Industrial gear unit
in a Unicase housing
Currently available in eight sizes in
Unicase housings, Nord Drivesystems’
powerful industrial gear units cover
smaller frames for torques from
25,000 Nm to large models up to

242,000 Nm. In this series, a single
standard housing per frame size spans
the entire transmission range. A highly
flexible and modular concept provides
countless options for straightforward
and fast configuration for individual
models. If required, Nord assembles
complete drive trains for users,
including swing bases with gear units
and motors as well as options such as
drum brakes, fluid clutches, fans, and
auxiliary drives.
Even the largest industrial gear units
are manufactured to Nord’s one-piece
Unicase concept: all bearing seats and
sealing surfaces are machined in a
single stage on state-of-the-art CNC
machining centers. The benefits
include extremely high reliability and
exceptional sealing with safe handling
of even the largest torques; combined
with high axial and radial load
bearing, quiet running, low maintenance and an exceptionally long
operating life.

6,000 and 11,000 kg per hour. Compared to
the 2,000 to 3,000 liters of the previously
largest plant, that means a three or fourfold
increase of the production rate. Thus, the
end users’ target was not only realized but
also surpassed. An additional advantage is
that the compact design enables an optimal
utilization of production space. The drive
systems have to meet the same requirements as the mixing technology: they must
provide high reliability without requiring
maintenance.

About
Company name: Nord Drivessytems
Headquarters: Bargteheide, Germany
Turnover: approx. €450 m (Nord-Group)
Employees: more than 3000 worldwide
Products: Geared motors, industrial gear units,
motors, frequency inverters, motor starters
Photographs: lead fotolia, others Ekato and Nord

www.nord.com
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The next Wave in Subsea
Motion Control
Martin S. Jones

With increasing frequency, oil and gas products are processed directly on
the sea-bed. When it comes to transportation of the elements to the surface,
use of electric solutions is beneficial. Hence, FMC Technologies employed
Moog to supply electric actuation systems for its anti-surge valves.

Martin S. Jones, Market Manager Niche
and Emerging Markets Europe at Moog

D r iv e T e ch n ol og ies

T

raditionally subsea oil and gas reserves
were brought to the surface for processing. This is an inherently inefficient process
as the useful oil and gas components are a
comparatively small proportion of the
volume of material transported. With the
advent of subsea processing the oil, gas,
sand and water emerging from the well are
separated at the sea-bed with only the
useful oil and gas elements being transported to the surface. Regarding the transportation, electric actuation technology holds
some key advantages in comparison to
hydraulic solutions. FMC Technologies,

specialist in sub-sea engineering, has
chosen Moog to supply the electric actuation system, including control electronics,
for its anti-surge valves used for subsea
processing.

Hydraulic or electric?

Moog actuator for turbine applications

Subsea processing requires the remote
actuation of a number of process control
valves controlling fluid switching and control
of flow-rate and pressure. Traditionally these
valves have been remotely actuated by
means of a high pressure hydraulic system.
Major drawbacks of hydraulic actuation are
the complexity, inefficiency and cost of such
power supply systems. Albeit being still in its
infancy, electric actuation can be advantageous compared to hydraulic systems:
reduced costs, higher efficiency and a reduction of the environmental impact.

Specially developed actuator
Moog was chosen to supply the complete
electric actuation system, including control
electronics, for the anti-surge valve for a
Subsea Gas compressor. The prime mover of
the actuator is a Moog duplex-redundant
brushless motor utilizing twin rotors, twin
position sensors and two independent sets
of control electronics (The electronics are
each mounted in a separate housing maintained at a pressure of 1 atmosphere). To
convert the rotary motion of the motor to the
high-force – 30 KN (6,760 lbf) – linear motion
required the use of a precision “ball-screw
actuator”. This long-life unit was specially
developed for the application by Moog.
A further design challenge was the dual
functionality of the anti-surge valve. Firstly
the actuator was required to modulate at
high speed while maintaining high positional accuracy. The second requirement
was to fully open the valve extremely quickly (ca. 2 s) to prevent compressor damage,
in the event of a malfunction elsewhere in
the control system. To address this, the
actuator manufacturer turned to their

patented “fail-safe” system.

This arrangement uses a conventional failsafe spring override to power the anti-surge
Valve to the “fully open” system in the event
of a system problem. However, the novel
part of the design is a “toggle” mechanism
which holds the spring in its fully compressed position during normal operation.
This toggle latched by a low-power electrical solenoid. In the event of a system failure
the solenoid is deenergized, releasing the
latch and the spring extends fully opening
the valve. Because of this solution, the actuator can be designed with 50 % of the
power output normally required.

Comprehensive testing
One of the key requirements for successful
subsea equipment use is extreme reliability,
as maintenance is very difficult and prohibitively expensive. To conduct a comprehensive test program, two prototype anti-surge
valves were produced: one for life-testing at
Moog and a second for hyperbaric testing at
FMC. The test program consisted of functional testing of all operational scenarios
(Factory Acceptance Testing), environmental stress screening, performance and
power load testing, assembly environmental testing in accordance with ISO 13628-6
Level Q2, component environmental testing
in accordance with ISO 13628-6 Level Q1,
Electro Magnetic Compatibility (EMC) Testing, endurance testing (1 million operational cycles plus 5,000 failsafe operations) and
hyperbaric testing at 220 bar (150 % of
design pressure). All these tests have been
successfully completed.
The cooperation of FMC and Moog
demonstrates that even the most critical
processes on the seabed can be remotely
controlled via electric actuation. Over the
next decade a dramatic increase in subsea
processing activity is predicted. This new
electric actuation technology will play a
major part in challenging new frontiers.
Photographs: background fotolia

www.moog.com

About
Company name: Moog
Established: 1951
Headquarters: East Aurora, New York, USA
Turnover: $2.61 bn (2013)
Employees: ca. 11,150
Products: motion control technology
for aircrafts, turbines, racing and medical
infusion applications
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Motor retrofit
project at famous
hotel saves
400,000 kW
of energy

Autor: xxx
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One of Boston’s most famous
hotels is reaping the benefits of
massive energy savings, as well as
delivering on its commitment to
protect the environment, thanks
to a retrofit of energy efficient
motors. Electronically commutated
motors from Regal Beloit have
been installed in over 800 rooms
at the Westin Copley Place Hotel,
saving over 400,000 kW of energy.

A

landmark on the Boston city skyline,
the Westin Copley Place Hotel is one of
the city’s most famous structures.
Renowned for its plush rooms and outstanding facilities, the hotel is also committed to a wide range of environmental initiatives and energy saving strategies. The hotel
is the recipient of the prestigious 4-Green
Key eco rating Award, and one of four hotels in Massachusetts to be recognised as a
Green Seal Certified Hotel for its work
towards environmental responsibility.
As part of this ongoing commitment, the
hotel’s engineering department looked at
how it could reduce the energy usage in every room of the hotel, including the 803
guest rooms. It can be easy to overlook the
small motors that are used, for example, in
an individual room’s HVAC system, but the
huge numbers of motors involved in a large
commercial building mean that improving
the energy efficiency of each one can have a
big impact on overall energy consumption.
Researching the latest energy efficient
motor solutions, the hotel’s engineering
department found the electronically commutated motor (ECM) range from Regal
Beloit. ECM motor technology is based on a
brushless DC permanent magnet design
that is inherently more efficient than the
standard induction motors commonly
found in air handlers, air conditioners and
refrigeration applications. By combining
electronic controls with brushless DC
motors, ECMs can maintain efficiency

across a wide range of operating speeds.
Regal Beloit is a leading manufacturer of
electrical and mechanical motion control

With over 100 years of experience,
the HVAC division of Regal Beloit is
a leading supplier of electric motors
into commercial, residential and
industrial applications

products, and the world’s second largest
manufacturer of industrial electric motors,
serving an expansive array of markets from
heavy industry to high technology. With
over 100 years of experience, the HVAC division of Regal Beloit is a leading supplier
of electric motors into commercial, residential and industrial applications. The
company has supported the HVAC industry with programmable, variable speed
ECM technology since 1988, and because
its versatility and efficiency, every major
HVAC manufacturer in North America now
includes Regal’s Genteq ECM technology
in its product line.
ECM design is the seventh generation of
the product. When the Westin engineering
team investigated these motors, they found
they were up to 80 % more efficient than the
existing motors used throughout the hotel,
depending on the size of the motor and the
size of the room in the facility. For a com-

plete retrofit, this would mean energy
savings of over 400,000 kW per year.
Not only did this offer significant ongoing
savings in running costs, it also meant
saving the equivalent of 282 metric tonnes
of CO2, whilst at the same time improving
guest comfort. That made the retrofit a winwin project – good for the hotel, good for the
guests and good for the environment.
www.regalbeloit.eu

About
Company name: Regal Beloit
Headquarters: Beloit, Wisconsin, United States
Employees: over 23,000 worldwide
Products: manufacturer of electrical and
mechanical motion control products
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Product News
Heidenhain presents the next generation
of inductive absolute rotary encoders
With the new generation of inductive
absolute rotary
encoders of the ECI/
EBI 100 series, Heidenhain is expanding their
possible applications.
The preferred field of
use are applications
such as hollow shaft
motors and torque
motors, as well as
installation in confined spaces for modern machine designs. For
these applications, the ECI 119, in addition to the 19 bit single-turn
resolution (524 288 positions/revolution), provides an extremely
compact design and significant functional reserves against dirt and
mechanical stress influences. A highlight of the extended series is
the EBI 135. Its battery-backed revolution counter (16 bits) allows a
total resolution of 35 bits compared to 
19 bits of the ECI 119 single-turn device. As an option, an external
temperature sensor can be connected and analyzed. The temperature value is transmitted via the EnDat 2.2 protocol. The inductive
absolute rotary encoders are available with hollow shaft diameters
of 30, 38 or 50 mm. The hollow shaft also allows the implementation of electric cables, shafts or supply lines. In this way, depending
on the machine design, the construction process can be simplified
significantly.

A new sealing system for Hiwin’s
profiled rail guides
The new ZWX seals, which are based on the proven SW seals
manufactured by the company Hiwin, allow the use of
profiled rail guides in sectors where heavy dust formation or
dirt contamination prevail, as in the case of woodworking
machinery, in the paper industry or in stone cutting and
plastic processing. A new feature of the ZWX variants is an
additional and robust stainless steel sheet metal wiper. It has
only a minimum distance from the rail contour, and it
protects the carriage and the end seal reliably against
impurity particles with a size higher than 0.1 to 0.2 mm. The
system combines a head gasket, an end seal with a double
sealing lip and an optimized lower sealing strip. In this way,
the system provides protection against any dirt that may
enter the carriage, and also prevents lubricant leakage - this
increases lubrication intervals and reduces maintenance
costs. Tests in dusty environments have shown that the
service life of carriers with SW dust protection is up to ten
times higher than
that of carriages
with a standard seal.
The SW and ZWX
sealing systems for
profiled rail guides
are available in
different sizes in the
HG and RG series.
www.hiwin.com

www.heidenhain.com

Findling supplies axial
needle bearings with an
integrated axial plate

Innovating from experience!
Heinrichs: A reliable partner in business
for more than 75 years, ISO/TS 16949
and ISO 14001 certified. Serving the automotive, hydraulic, machine tool and
pneumatic industries with more than 100
www.heinrichs-usa.com
Heinrichs-englisch.indd 1
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million parts produced annually, including
METRIC, BSP and UNF threads. For you,
we stock a wide range of sealing plugs. Let
us be your partner in the US.

Heinrichs USA LLC | mail@heinrichs-usa.com It’s our turn!
22.07.2014 07:42:13

For the AX axial needle bearings by
Findling Wälzlager GmbH, the actual
needle bearing is connected with a thin
or thick running disk via a retaining ring.
This avoids errors during assembly and
its simplified handling saves time. The
compact unit can also be combined with
a CP counter disk. Therefore, the counter
surface must not be hardened and
polished. With regard to lubrication,
users should preferably use oil for high
speeds in order to ensure a sufficient flow
of oil. For medium speeds, an external
lubrication option is absolutely necessary, regardless of whether oil or fat is
used. For low speeds, lifetime lubrication
with grease is feasible. In this case, for
practicality reasons, we recommend
ordering the bearing already pre-greased.
www.findling.com

The NH and NS linear guides by NSK with doubled service life
The service life of a linear guide is primarily determined by its track geometry and the manufacturing processes used. NSK engineers have improved both factors and have developed a new design
for the ball track. At the same time, they have also optimized the production technology of the linear
guides in order to implement in practice the knowledge learned from research and development for
mass production. The new design of the ball track creates the preconditions for a more even
distribution of the forces, which are generated on the contact area between the ball and the track,
thus improving the lead-in of these forces in the linear guide. This leads to lower stress on the
contact area - with the result that, compared to the linear guides available so far, the dynamic load
rating is increased by a factor of about 1.3, thus doubling its service life. The new NH and NS series
are interchangeable with the well-known linear guides of the LH and LS series. In this way, the
advantages of the increased service life can be exploited, without having to adjust the adjacent
construction of the linear guides. Furthermore, commonly used options, such as the K1TM
lubrication units can be used in combination with the NH and NS series.
www.nskeurope.com

MClamp manual
clamping system
by HEMA
With its MClamp series, the
company HEMA Maschinenund Apparateschutz GmbH has
developed a manual clamping
system for linear guides, which
produces high holding forces
and axial stiffness without
using electrical, pneumatic or
hydraulic systems. The
MClamps are clamped and
released by using either a
manual clamping lever or an
Allen screw.Thanks to the
H-shaped cross section of the

your reliable partner

ROBA®-DS
Experts instead
of experiments

clamping body, the clamping
forces act uniformly and always
vertical to the rail axis. This
ensures precise and powerful
positioning without affecting
longitudinal or transverse
forces on the rail. The linear
clamps, which are compact
and easy to install, can
therefore reach holding forces
up to 1,100 N. The MClamps
are available in the sizes 20 and
25 and, thanks to the four
mounting holes, they can be
scaled to almost all common
rail and guide carriage types.

“Our customers expect highest precision, absolute reliability
and superior quality when it comes to our test stands.
That’s why we have decided to use the backlash-free
ROBA®-DS shaft couplings by mayr ® power transmission.”
Joachim Heidemann, Deputy Head of Engineering at
ThyssenKrupp System Engineering in Langenhagen (Germany)

The impact-proof and truly
backlash-free all-steel coupling

www.hema-group.com
Chr. Mayr GmbH + Co. KG, Eichenstraße 1, D-87665 Mauerstetten,
Telefon 08341/804-0, Fax 08341/804 421, E-Mail: info@mayr.com

www.

.com
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Wittenstein’s mini servo motors
meet high hygiene requirements
The mini servo drive system cyber dynamic line by Wittenstein, which meets hygienic requirements, was designed to
be used in a process-oriented environment, in which
machines and systems need to be frequently cleaned and
disinfected. The drive system includes three-phase,
permanent magnet synchronous motors, which are
designed for power ranges up to 335 watts. They are
equipped with an absolute encoder with a BISS C interface
and, thanks to their dynamic factor, they achieve high values
with regard to acceleration, number of cycles and machine
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pumping and dosing systems as far as filling is concerned.
The motors are designed with protection class IP69K and
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high degree of corrosion protection and excellent resistance
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Technically modified: the SN 3 VH worm
geared motor by Ruhrgetriebe
From now on, the SN 3 VH three-phase current worm geared
motor by Ruhrgetriebe will replace the SN 3 BFH motor. It has
been technically modified and is more robust than its predecessor.
At the same time, it can is suited for a variety of applications. The
new geared motor with a
hollow shaft for direct
connection can be loaded
with up to 17 Nm, offers
speeds ranging from 19 to
560 rpm and motor
ratings between 0.12 and
0.25 kW. The flange
design, and the additional foot design, in either
horizontal or vertical
position, ensure more
versatile applications. By default, the gearboxes are fully equipped
with ball bearings and food-grade permanent lubrication (in
compliance with NSF H1). The SN 3 VH three-phase current
wormed gear motor is offered for the S1 mode.
www.ruhrgetriebe.com

Fluid Power technology magazine

Machine Elements:
Reliable Hydraulic Lines
Measurement
and Control:
Pressure measurement
made to order
Compact without
the Compromise
Drive Technologies:
Water-cooled 55 kW
engine complies
downsizing strategy
Image: ContiTech, Hanover, Germany

Reliable Hydraulic Lines

Larger, stronger, greater capacity: the demands on units are rising
inexorably in all industrial hydraulics applications. Hydraulic lines also
have to keep pace with these changes. However, a visual inspection of the
hose or finished line is not enough to gauge the level of care which has
gone into its manufacture or determine the tests and safety checks which
it has undergone.

T

hat is because compliance with the
relevant DIN standards is not yet particularly meaningful. As a result of their very
loosely drafted specification, it is perfectly
possible, even with a standard-compliant
hose, for the inner hose, for example, to
consist of a lower-quality material than the
visible outer hose, which can result in quality problems later for the user.
At best, the manufacturer’s logo gives an
indication of the tests and the care applied
during manufacture. This means it is all the
more important for purchasers to be able to
rely on their supply sources. Insisting on
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hoses and lines from a certified production
source with a supply chain which is also
certified is a means of avoiding risks. Thus,
hose and hose assembly production at
ContiTech is based on the TS 16949 quality
management system and the ISO 14001
environmental standard.

Specified test schedules
All the company’s hoses meet DIN standard
specifications as a matter of course. However,
ContiTech Fluid Technology takes the very
loosely drafted standards and tightens them

substantially. At ContiTech, for instance,
the materials of which the outer and inner
rubber plies have to be composed and the
number of threads to be used for reinforcement are specified absolutely precisely. The
hoses are ordered in accordance with precisely defined test schedules which specify
each of these properties.
Even before the first shipment arrives in
the plant for assembly, the hose is subjected
to an appropriate fundamental approval
test on the manufacturer’s premises. Tests
are conducted in ContiTech’s labs and test
facilities to determine whether the hose
meets the specified requirements, has the
desired impulse resistance and passes the
burst tests. UV resistance, abrasion strength
and media resistance to, for instance,
hydraulic oil and gasoline are also tested.
Here, too, the testers apply significantly
more stringent benchmarks than the DIN
standard would require. With reference to
the impulse resistance, for example, these
benchmarks are up to a third higher than
the specifications of DIN 6803. Depend-

M a ch in e E l em en t s

01

A hydraulic line is only
as reliable as its weakest
link - for that reason
ContiTech applies the highest
standards throughout the
supply chain

02 The demands made of industrial

hydraulics solutions are becoming
more and more stringent

ing on the customer’s requirement, resistances of up to 3 million impulses are
even possible.
Once the hoses intended for use as reinforcement finally arrive in the assembly
plant, they first undergo a goods-inward
inspection. Compliance with the original
approval requirements is regularly checked
as part of a specified requalification system
for series production monitoring. In this,
the hoses supplied must from time to time
pass the same tests again which they underwent at the approval stage. This ensures that
a consistently high quality is always supplied and that the suppliers always manufacture to the same high standards as at the
start of an order.

Check random samples
In the plant the fittings manufactured there
which are crimped onto the hoses to ultimately form hydraulic lines are subjected to
the same approval tests as the hoses of
external suppliers. Here, too, DIN ISO 6803

forms the basis for the tests – and is then
again extended to include the significantly
higher standards applied by ContiTech.
Because the finished line is only as strong as
its weakest link. For that reason it is vital
that the fittings are every bit as good as the
hoses. The same applies to the finished
crimped hose assembly. It is regularly subjected to rigorous testing in accordance
with the internal requalification system for
series production monitoring in order to
rule out quality fluctuations in the material
and during the production process. Statistical process checks ensure that important
features such as the crimp dimension and
the friction fit of the connections between
the hose and fitting do not change by more
than a narrow measurement. This is guaranteed, on the one hand, by constantly
monitoring the machine capability, which
involves verifying the reproducibility of the
production results, and, on the other hand,
by continually conducting random checks
of the finished components.
Even once the lines have arrived on the
customer’s premises, ContiTech’s quality
control measures are still far from at an end.
Constant observation of the market permits
ongoing conclusions to be drawn about the
quality situation and also helps identify
installation and application errors by the
customer. Feedback, such as information
on line failures, is collated and statistically
evaluated. If clusters are noticed, these are
examined more closely. Thus it has proved
possible in the past to resolve problems by
correcting a wrong fitting position adopted
by the customer, for instance too tight a
bending radius.

Problems can be resolved quickly
If, despite all the care taken, complaints do
occasionally occur, ContiTech is able to
trace the smallest individual part – for
example, down to the supplier of the turned
parts – of every batch. This means problems
can quickly be contained and resolved.

But the hydraulic lines are not the only
components that have to keep pace with
the constant rise in requirements; this
same demand is made of the connections
between the assemblies and the central
hydraulic unit. Depending on the application, both snap-on and screw couplings
are used as connectors. It is absolutely vital
that nothing goes wrong at this crucial
junction between the hose and the fitting.
ContiTech also has rigorous specifications
for these rubber/metal connections. After
all, a hydraulic system is only as strong as
its weakest point. How the hose has to slide
between the nipple and the sleeve of the
fitting and then be firmly crimped into
place with a hydraulic press is therefore
clearly regulated. This ensures that the
connection is absolutely leakproof and
that precise functioning of the hydraulic
application is guaranteed.
www.contitech.us

About
Company name: ContiTech
Business: Fluid Technology
Headquarters: Hanover, Germany
Turnover: € 3.7 bn
Employees: 30,000
Products: components like hoses, belts, mounts
and systems for the automotive industry and
other important industries
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Product News
Inclinometers in mobile machines
Mobile machines and cranes need to be continuously controlled in
their position. When for example a cage with people is moved it
must not topple. Inclinometers from TWK-Elektronik are especially
developed to fulfill the requirements of those applications. Two
axis inclinometers with high precision and measuring angles of
±20° are to straighten undercarriages. For the cantilever moving the
cage an inclinometer with ±90°, high precision but only one axis is
needed. All versions are very robust due to a metal housing with
high wall thickness. The protection class is IP69K. They are SIL2 or
performance level d certified and have a CAN
open interface. Version with analog
output are also available. On request a
redundant system using two
independent sensors in one
housing are available. The inclinometers can be adapted to lots of
applications by changing the
internal parameters.
www.twk.de

Clamping Elements: Gradual
Inhibiting, Fastening and Securing
Where adjustment spindles are to be actuated with dials or
small hand wheels and secured against twisting, Ganter
clamp elements GN 826 are used. Clamp elements of black
anodized aluminum permit gradual inhibition or breaking
up to complete fastening of the spindles, thanks to the
reliable and gentle wedge mechanism. Installed between
adjustment element and spindle bearing, the desired
spindle movement can be achieved depending on
requirement. The clamping wedge of brass is moved with a
clamping screw above the spindle axis. A tappet when
turning back the clamping screw guarantees safe loosening. Where quick and frequent clamp adjustment is
needed, a compact clamping lever can be used for
handling. In the H-shape, it replaces the clamping screw
that can otherwise be adjusted by a hexagon wrench. To
meet many different installation situations, the ringshaped standard element can
be installed with a clamping
screw pointing right or left. GN
826 is also designed so that it
can assume the function of the
spindle bearing for axis
diameters of 8 and 10 mm as
well. Like nearly any Ganter
standard element, GN 826 is
RoHS-compliant.
www.ganter-griff.com
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Online configurator for hydraulic
control valves
Amca Hydraulic Fluid Power has released an online
configurator for the complete range of APV compensated proportional hydraulic control valves. It is the
first time such a tool has been released online for a
whole product range. The APV range is a range of
highly controllable, compensated proportional valves
with flows from 1lit/min up to 800 lit/min and 420
Bar. The purpose is to allow any informed user to log
in and assemble the exact size and type of valve they
require with any
option that may be
needed and to
download the
configuration
complete with a
drawing, a
schematic and a
parts list and code
to pass on to the
purchasing department. This allows the engineer to
put together the solution he needs and then get on
fitting the valve in the application without pause. The
system is set up to allow or disallow certain configurations as a safety feature. All burst valves and brake
valves mounted to the cylinder with steel piping.
www.amca-nl.com

Sockets and Absorbers with
Integrated Fluid System
Contitech Vibration Control
(Germany) puts customized
vibration-technical developments for construction
machinery and forklift trucks
on the market. Sockets permit
rotating movements and can at
the same time isolate undesired
vibrations. Hydro sockets use
an integrated fluid system for
even higher comfort in the driver’s cabs than classic
versions do. For example, they can be used as engine
bearings cabin suspensions in industrial vehicles. Hydro
absorbers also have an integrated fluid system. Carrying
spring properties and dampening behavior can be
optimized in these elements independently of each other.
www.contitech.de

For us no geometry is too complex
to safely transfer forces
Even in the smallest of construction spaces, our hose lines fulfil the
most varied functions for hydraulics, compressors, air-conditioning
units and SCR technology. They transfer forces, control systems
and reduce emissions – in mechanical engineering, in the
construction and agricultural machinery industries, as well as in
lifting, materials handling and compressor technologies. We control
all media flows in cars and trucks, machines and plant systems.
Our hoses and hose lines are impermeable, highly resistant to
dynamic and thermal stresses, are flexible, and satisfy strict
requirements on safety, environmental protection and comfort.
ContiTech Fluid Technology – the connecting force.

q www.contitech.de

Fluid Technology
mail@fluid.contitech.de

ContiTech. Engineering Green Value
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Pressure measurement
made to order

Walter Felber

Pressure is measured in many
technical systems in different
conditions and requirements. As
the number of necessary variants
of electric pressure transmitters
rises, the batch sizes in production
must decrease. To still meet
demand in an economical way,
Sensor-Technik Wiedemann GmbH
(STW) aims for a “modular system
for pressure transmitters”.
Author: Walter Felber, Project Manager
at Sensor-Technik Wiedemann GmbH,
Kaufbeuren Germany
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Huge variety in pressure
measurement
Pressure transmitters measure pressure.
That is about the only thing different pressure transmitters have in common. There is
a range of possible differences when it
comes to pressure measurement. The differences in their application and as such between the pressure transmitters are shown
in Figure 01.
A normalization or reduction of the
resulting variety of options is often technically impossible and is thus unlikely in the
near future. Due to new requirements such
as USB or Power Over Ethernet, the number of options is more likely to increase
than decrease. The cost-effective production of rarely required versions remains a
challenge. Customers, however, want
suitable pressure transmitters on time and
at the lowest possible cost.

Solutions
All pressure transmitter manufacturers
are facing this challenge and are addressing it with a range of solutions. To pass on
the high cost of products that are made to
order to the customers is not innovative.
Another concept works by defining several series types which help narrow it
down: “Hydraulics”, “low-pressure range”,
“atmospheric gases” and other specifications that limit the options named above.
However, the transmitter series of different strengths stocked by STW so far
weren’t always sufficient to meet the demand for a wide range of different types.
It was often just a matter of time until a
needed combination couldn’t be
achieved with any of the transmitter series.
Another disadvantage for the customer
was that he had to choose one or more of

the series and adapt to them, which often
meant a compromise.
Moreover, the search, selection, qualification, supplier diversity and documentation
of different series created a lot of work and
effort for the customer. It was necessary to
supply a transmitter series that meets as
many requirements as possible.

A modular system for pressure
transmitters is produced
STW has decided to create the “universal
transmitter with customizable properties”:
the M01 modular system. This transmitter
series is designed to cost-effectively achieve
as many combinations as possible through
modularization and standardization of module interfaces.
The customer checks the suitability of the
M01 once, defines further variants and, apart
from that, can rely on the same properties.
The customer can choose from an unusually large number of different modules to
adjust the transmitter series to existing
installation situations. The transmitters
used are always the “same” and only differ
in ways that the customers wants them to.
Not all of the modules required to create
all possible variants are yet available, but
the existing selection is already remarkable
(see Figure 02).
In purely mathematical terms, the
customer can choose from around 1.5 million different pressure transmitters that can
be built with these modules. Figure 03
shows a selection of modules.

Modularity exemplified
by electronic components
To achieve the modularity for the electronic
requirements, necessary functions are
divided into three circuit boards so that customers’ requirements can be taken into
account by selecting the appropriate circuit
board. The interfaces between the modules
have to be very clearly defined in order to
ensure that every possible combination
meets the functional requirements:
n Input board: Processes the signal of the
measuring sensor and normalizes it.
n Amplifier board: Resets to the normalized signal of the input board to the desired
output signal or the digital output bus.
n Output board: Filters EMC interference
and adapts the electronics to the different
dimensions of the connector pins.
The three boards are easy to put together − like toy building blocks. By selecting
the appropriate amplifier board, an analogue 0 ... 10V transmitter or a transmitter
with CAN output can be created. Figure
04 shows how the boards are put together.
In order to create a temperature transmit-

01 Differences in the pressure measuring tasks and subsequently the pressure transmitters

02 The modular system for pressure transmitters
ter, threads with integrated temperaturedependent resistors are mounted instead
of pressure connectors. Other physical
variables can be added to the modular
system based on a bridge circuit or a single resistance. Table 1 provides a detailed
list of the modules already available for
pressure transmitters. Since the same
modules can be used in all versions, they
can be manufactured economically in
large quantities.

Customer-specific modules
also possible
The modular system makes it possible to
integrate customer-specific modules, enabling the connector plug, which has been
adjusted based on the specified interface
to the remaining transmitter, to be adapted
with a minimum of effort and expense in
terms of development and qualification.
The adjustment of data protocols is also a
routine matter with digital versions.
Details, such as different plug colors

03 Several modules for pressure transmitters
 epending on the pressure range, have
d
likewise been integrated into the modular
system according to customer request.

However, accounting for such details often
presupposes a quantity-to-cost ratio like
that of the “typical” production of trans-
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Interview with Andreas Huster,
M01 pressure transmitter
series project manager at
Sensor-Technik Wiedemann

Will the modular system truly
enable you to meet every need
in terms of different versions of
pressure transmitters?
No, there are some special applications
that we will not be able to cover, of
course, such as transmitters with an integrated display. We are also unable to
handle high-precision measurements
close to an absolute vacuum, such as
might be necessary in process technology.
But application coverage of roughly 80 %
is real progress.
What proved to be especially
difficult in making the modular
system a reality?
Since there is no uniform media-resistant measuring cell system for the
stated pressure range, we had to come
up with a design for the pressure connector that we could fit with silicon as
well as stainless steel cells. That was not
easy to do. It was also quite a complex
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task to create testing equipment and automate testing procedures in such a way that
it’s possible to calibrate and test the wide
range of transmitters effectively. Many
administrative processes had to be adapted to the modular design principle.

available shortly is a new stainless steel
measuring cell that can go down to
three bar, which means that customers
will have a transmitter − even in the
lower range − whose wetted parts are all
made of stainless steel.

What sets your modular
system apart from those
of your competitors?

Can all modules really be put
together manually to form
a pressure transmitter?

The sheer variety of modules, not to mention the extremely wide pressure range. And
we plan to systematically round out the modular system going forward by continuously
adding more modules. That is why we see
variety vis-à-vis the modular design principle as our model for success. We are already
able to profitably produce the M01 transmitter series in smaller batch sizes.

Yes and no. The individual circuit
boards are equipped with connector
plugs and can be pieced together quite
easily. The “modular system” is an
image, however, and serves to illustrate
the concept. The stainless steel cells
and the housing are welded together
with a laser due to concerns over quality, for instance.

Which modules exactly
do you plan on adding?

How does your company
benefit from the concept
of the modular system?

Right at the moment we’ve added the
modules for different widths across flats.
That was necessary to be able to tighten
transmitters with large connector plugs
with a nut from behind. This was a request
from a customer − and that’s how we want
to proceed in the future. If a customer
makes a request that could prove interesting to others as well, then there will
be a new module. In the medium term, we
will probably be creating more field bus
systems. Innovations have to provide our
customers a tangible benefit. One other
development in the works is expanding the
safety features. Also completely new and

We gain satisfied customers as we are
able to offer small production volumes
at affordable prices thanks to lower
production costs. But savings come in
the form of streamlined sales as well.
How would you summarise
the benefit for the customer
in one sentence?
Qualify once − and (nearly) all your
transmitter needs can be met. Or even
better: We offer pressure transmitters
to go!

Module
designation

Available modules

Pressure range

1, 5, (absolute or relative, respectively), 10, 16, 25, 50, 100, 250, 400, 800,
1,000, 2,000 bar, and intermediate ranges

Pressure connection

G1/4, G1/8, 1/4 NPT, 1/4 NPTF, 3/8 NPT, M10x1, M12x1, M12x1.5,
M18x1.5, M22x1.5, 7/16-20 UNF (SAE4) O-ring and cone, 9/16-18 UNF
(SAE6), DIN 20043 DN10, many connections also available with damping,
G1/4 also with pressure gauge pin, as internal thread, with drain valve,
flush mounted

Electrical interface

Voltage 0-5V, 1-5V, 0-10V, ratiometric, electricity (double and triple
conductor), voltage, CAN, switching outputs (NPN/PNP),

Connector plug

M12 plastic, M12 stainless steel, AMPSS, AMP-EJ, DeutschDT04, MPM,
EN175301-803-A, DIN-72585 DIN Bayonet, Cannon connector, SuperSeal,
cable outlet, T-piece for CAN,

Screw Nut

22 mm, 27 mm and 30 mm

Maximum measurement
error

1 % or increased accuracy 0.25 %

Qualifications

UL, CE, E1, ASIL, SIL, PL, calibrated, (ATEX in preparation)

Identification plates

Adhered, laser engraving; customer logos and 2-D barcodes also possible

Table 1: Details on existing modules

mitters. The in-house production of the
thin film for manufacturing measuring
cells also leaves room for customer-specific solutions.
Special solutions, such as uncommon con-

nection threads or adapted EMC properties,
were cause for making additional expansions to the modular system in the past.
Final assembly of the modules directly at
the customer’s place of business creates the
potential for further applications.

Summary
Customers – especially those who require
electronic pressure transducers for spare
parts supply or product development –
value the high degree of flexibility and quality of STW products. Customers who only
have an irregular or low level of need for
such products are also taking advantage of
the benefits provided by the M01 modular
system: the cost-effective and quick manufacturing of high-quality pressure transmitters – even for smaller production volumes.
By systematically implementing the modular system, STW seeks to unite the efficient
mass production of pressure transmitters
with otherwise costly customization. The
customer should have to use nothing but
one well-known product − and still have all
the necessary configurations available.
Photographs: STW Technic LP, Norcross, GA 30071

www.stw-technic.com

About
Company name: STW Technic LP
Headquarters: Norcross, GA 30071
Employees: approx. 400
Established: 1985

04

Piecing and plugging together the
electronic module components

Products: controllers, I/O modules, sensors,
measurement technology, hybrid technology,
teleservices
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David Price, David Price,
Marketing Communications
Manager at HydraForce Inc.,
Lincolnshire, USA

Compact without the Compromise
David Price

With the introduction of Tier 4 engine emissions standards, the conventional wisdom of bigger meaning better has been jettisoned. As OEMs
find themselves having to make more efficient use of their available
horsepower (HP), the demand has grown for compact and “tune-able”
control options.

01 The valves combine an electro-hydraulic

current controller with built-in pressure
compensator; available in the optimized flow
or load-hold versions

T

o give system designers a superior
level of control with less pump flow
and pressure drop, HydraForce has introduced a unique line of multi-function cartridge valves that enable more compact
circuit designs without compromising on
power and performance. By c onsolidating
multiple control system functions into a
single cartridge, HydraForce has created
many clever and compact valve solutions
including combined system relief and onoff control, system bypass and flow regulation, and electro-hydraulic valves with
integral load sensing and load holding capabilities.
“By pushing the boundaries of computational fluid dynamics and other modeling
software, we‘ve been able to optimize the
internal pressure dynamics and flow capacity of our valves while minimizing their
actual size.” stated Ron Morgenson, VP of
Worldwide Technology at HydraForce. The
lineup now includes more than two dozen
unique valve choices, encompassing elec-
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tro-hydraulic and mechanical flow, direction and pressure controls that can handle
flow rates up to 303 lpm (80 gpm) and
c ontinuous operating pressures up to

350 bar (5075 psi).
The latest in the series of multi-function
valves are the HSPEC valves which combine
an electro-hydraulic flow control valve with
integral pressure compensation. There are
two variations; one model features a post
pressure compensating element that enables flow sharing, while the other features
a load holding compensator that is ideal for
stable lifting and lowering operations. Both
models are available in three flow ranges
that can satisfy flow demands from 0 to
32 pm (9 gpm), 0 to 70 lpm (18 gpm) and 0
to 120 lpm (35 gpm) respectively.

Applications for HSPEC Technology
The HSPEC-30 valve provides the functionality that would otherwise require three
separate cartridges. In a single cavity, it

combines an electro-proportional flow
control valve, a post-pressure compensated logic element, and load sense check
valve. This new breed of multi-function
valves is driving down the size of manifolds, giving machine designers the freedom and flexibility to locate the manifold
where it makes the most sense. Whether
the hydraulic circuit is packaged in a single
centralized manifold, or is distributed and
directly mounted to a hydraulic actuator,
HSPEC technology provides the machine
designer with uncompromising flexibility
and ensures a more robust and responsive
solution for machine control.
The HSPEC-30 valve enables “tune-
able” directional control circuits in a way
that cannot be accomplished with traditional options. With three sizes to choose
from, the optimal cartridge size can be
selected for the exact flow requirements
of the application. With the freedom to
mix and match cartridges with different
flow ratings, directional control circuits

can yield significant improvements in system response, flow control, and metering
resolution.
The serviceability aspect of cartridge
valve-based circuits is often overlooked.
While it may take hours to repair or service a
conventional stack-type directional control
valve, it takes only minutes to remove and
replace a cartridge valve. When servicing a
cartridge valve-based circuit, the loss of hydraulic fluid and introduction of contaminants are also greatly reduced. Pairing a
function with an optimally-sized control
valve and avoiding depot-level maintenance on a directional control valve can be
a boon to productivity.

compensating logic element, and a loadholding valve. This new family of multi-function valves was designed to provide superior
load-holding characteristics, while allowing
for precise and stable flow control. An ideal
application for the HSPEC-34 valves are
boom control circuits that benefit from the
ability to selectively choose between powerdown and gravity-assisted lowering. By using the boom’s structurally induced load
pressure, the HSPEC-34 harnesses the natural force of gravity and provides smooth and
stable lowering. With an emphasis toward
increased efficiency, the HSPEC-34 has the
potential to convert gravity-assist lowering
into significant fuel savings.
As a result of extensive machine testing in
the field, HydraForce documented a 22 %
increase in fuel efficiency, when using a
gravity-lower circuit over a conventional
p ower-down/counter-balance- valveequipped boom control circuit. This equates
to a fuel savings of 4 liters (1 gallon) of fuel
per hour when running a machine through
a typical boom up/down work cycle.

Flow-Sharing with “Finesse”

Laying the Groundwork

An ideal application for the HSPEC-30 valve
is a flow-sharing directional control circuit.
A cartridge valve-based directional control
circuit provides independent control of
meter-in and meter-out flow logic. This
circuitry inherently produces a higher level
of performance and is a superior hydraulic
architecture for applications that require
more “finesse”.
By using the HSPEC-30 for the meter-in
side of flow control, the flow-sharing benefits associated with post-pressure compensation allow precise motion control of a
hydraulic motor or cylinder. Cartridge

valve-based directional control circuits also
have the added advantage in how they can
be packaged. Although a single centralized
type manifold is most common, a cartridge
valve-based directional control circuit can
be distributed and directly flanged to each
hydraulic actuator; a feat not possible using
conventional spool valve technology.

HydraForce’s commitment to the use of
simulation, prototyping and testing of its
cartridge valves and manifolds has been
solidified with the opening of a new Innovation and Technology Center in Vernon
Hills, Illinois. This facility has nearly
doubled the company’s engineering and
product development capabilities. A new
higher pressure hydraulic test stand will
allow the testing of hydraulic valves and
circuits at up to 448 bar (6,500 psi) with
flow rates of up to 454 lpm (120 gpm). The
applications lab has grown two-and-a-half
times its original size and is scheduled to
expand even more with the addition of
field-testing capabilities including a vehicle
proving ground.
By consolidating its product development in Vernon Hills, HydraForce has
i ncreased manufacturing capacity in

L incolnshire by 1,393 square meters

(15,000 square feet). The Innovation and
Technology Center has over 5,759 square
meters (62,000 square feet) of space to
bring prototypes and production parts to
market faster now and in the future.

About
Company name: Hydraforce, Inc.
Headquarters: Lincolnshire, IL, USA
Employees: approx. 400
Established: 1985
Products: Flow Control Valves, Pressure Control
Valves, Multi-Function Valves, Sandwich Valves

What Goes Up Must Come Down
The HSPEC-34 replaces three valves as it
combines the functionality of an electroproportional flow control valve, a pressure

02 Hydraulic circuits based on screw-in

valves allow extremely easy maintenance

03 Route control based on screw-in valves
allows independent in take or flow control

This Article is a contribution by

www.hydraforce.com
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Water-cooled 55 kW engine
complies downsizing strategy

Fabian Ottmann

Hatz Diesel unveils the first engine of a newly developed
water-cooled engine series. The 2-liter turbo engine
sets new standards in its class in terms of fuel efficiency,
power density and robustness.

Fabian Ottmann, Public Relations and
Marketing Manager, Motorenfabrik Hatz GmbH
& Co. KG, Ruhstorf a.d. Rott, Germany
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new engine family will expand the portfolio of the Motorenfabrik Hatz, which
celebrated its world premiere with the presentation of the 4-cylinder version at the
Bauma 2013. The 2-liter diesel engine, which
is equipped with a Bosch common rail injection system, turbocharger and external
exhaust gas recirculation is in series production since beginning of 2014. Like all Hatz
engines, this engine also brings a number of
technical refinements with it, which leads to
the fact that the engine is the most compact
in its class, and has the best fuel efficiency in
comparison to competitiors.

Downsizing approach
When developing the 4H50TIC, a groundbreaking downsizing approach was
followed. The primary development goals

were the reduction of size and
weight combined with high performance and good exhaust gas values.
The 
result is a turbocharged
2-liter engine which achieves a
maximum output of 55 kW. With
a weight of 173 kg it is the benchmark in its
class. The engine meets the strict limits of
the 97/68/EC Stage IIIB and EPA Tier 4
final without a particulate filter.
The engine crankcase is made of a thinwall cast iron, the cylinder head and valve
cover made of cast aluminum and the oil
sump of steel. All parts are optimized in
terms of weight and structural mechanics.

Design for long engine life
All mechanical components have been
developed with a conservative but yet inno-

Technical Data Sheet 4H50TIC
Cylinders

4

Displacement [ccm]

1,952

Valves per cylinder

2

F power [kW/PS]

55,4/75,3
55,4/75,3

2600 rmp
2800 rmp

IFN power [kW/PS]

45,9/62,4
51,3/69,8
55/74,8

2300 rmp
2600 rmp
2800 rmp

Power generator set IFN [kW/PS]

28,7/39,0
38,0/51,7
50,0/68,0

1500 rmp
1800 rmp
3000 rmp

combustion

Direct injection, turbo charged, intercooler and
external cooled EGR

Injection system

Bosch Common Rail OHW, max. 1800 bar

Compression ratio

17,5:1

Lower idle speed[rpm]

900

Maximum speed (idle) [rpm]

3300

max. torque [Nm@rpm]

240,0@1600

Weight [kg]

173

Cooling system

Water cooling

Best fuel consumption [g/kWh]

210

Emission level

EU 97/68 Stage IIIB, US EPA TIER IV final

Exhaust aftertreatment

Oxidation catalyst

vative approach. The 4H50TIC is equipped
with two valves per cylinder, whereby a high
efficiency, mechanical robustness and

functional simplicity has been achieved.
This leads in turn to the well-known
robustness of Hatz products. Despite some
principle related thermodynamic disadvantages of the chosen 2-valve technology in
c omparison to multi-valve technology,

emission values are achieved, which
significantly fall below the requirements
of the 97/68/EC and EPA, mainly because
of optimized p
 iston bowl and injection
technology.
According to the Hatz quality standards,
the selection of suppliers has been made:
For all essential parts of the engine such as
fuel injection, crankcase, crankshaft, camshaft, exhaust gas recirculation valve, catalyst
and sensors, the company has opted for premium products from reputable suppliers
which mostly come from Germany.

For maximum fuel efficiency
One of the key factors contributing to the
high power density of the 4H50TIC is the
Bosch Off-Highway common rail system
with 1800 bars, which is used for the first
time in industrial diesel engines. In this
case the system works with three injections
per working cycle; a pre-, main-and post-
injection. By that the perfect balance between durability, quiet combustion noise
and excellent emission values is reached.
In terms of fuel efficiency, the new engine
sets new standards with a specific fuel consumption of just 210 g / kWh at the best point.
The speciality is that the low fuel consumption is achieved in a wide load and speed
range. This makes the 4H50TIC the most efficient engine in the class from 37 to 56 kW.
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Interview with the Managing Directors
Mr. Christian Hatz, Mr. Wolfram Hatz and the Head
of Engine Design, Mr. Friedrich Peter
What is special about your water-cooled
2-liter turbo engine?
Christian Hatz: Our water-cooled engine
is notable for its convenient handling
because installation and maintenance
are easy. Our competitors already made
the step in direction of water-cooled
products a long time ago. We were the
last to offer only air-cooled engines in
the power range up to 56 kW. A technology which has already been applied in
cars is now used for mobile working
machinery. Water is a good coolant in
this power density.
Which features of the engine are
not immediately apparent?
Friedrich Peter: The engine has got a
service side. All filters, dipstick and oil
refilling are located there. Due to the
automatic valve adjustment, only one
side of the engine must be accessible in
the machine where the engine is
installed. This facilitates the installation
and maintenance. Besides, the exhaust
gas pre-cooling upstream of the EGR
valve with an exhaust gas cooling from
650 °C down to 400 °C is remarkable. In
addition, the engine is fully electronically
controlled and is CAN bus compatible.

optimised water-cooled engine in
Europe and the USA. Our aim is to offer
both according to application, country of
operation and qualification of the after
sales service personnel.
Wolfram Hatz: The cleaner the engine is,
the more customers prefer it in countries
with strict exhaust gas legislation. Apart
from only two other suppliers, we can
manage without diesel particulate filter,
a technological advance which also
saves construction space.
How will the Hatz Diesel product
portfolio development look like
in future?
Christian Hatz: We believe in the future
of niche business. We will continue
product development and maintenance
of our air-cooled engines. The new
water-cooled engine constitutes an
add-on for our customers. In the range
up to 56 kW, we will not replace any
products but expand our portfolio.
unsere Kunden. Im Bereich bis 56 kW
werden keine Produkte abgelöst,
sondern wir erweitern unser Portfolio.

How does Hatz assess the
market potential?
Christian Hatz: In Russia, Asia and Africa
our simply designed engines are
sufficient because the maintenance is
often carried out by untrained personnel. We will launch the performance-

significantly below the emission limits of
the 97/68/EC and EPA even without the use
of a particulate filter.
Special attention was paid to the best
compromise between response, maximum
power, and generally high efficiency over
the entire speed range during the matching
of the wastegate turbocharger.

Internal friction
Another key to the extremely high fuel efficiency is the reduction of internal friction,
which could be achieved because of the
conservative design with very few moving
parts. The 2-valve technology with roller
tappets and the camshaft in block bear a
substantial share of this. In addition, for
connecting rod bearings and only high-end
materials have been used.

Serviceability
With a service interval of 500 hours, the
engine also scores in terms of customer
service. The extended intervals are
achieved because of a hydraulic valve adjustment and well dimensioned fuel filter.
In addition, the engine is equipped with an
engine protection system based on various
sensors. In case of significant engine failures
the engine shuts off in order to prevent capital damages.
www.hatz-diesel.com

About
Company name: Motorenfabrik Hatz

Combustion strategy and
turbocharger
In order to reduce the thermal burden on
the exhaust gas recirculation system, a
number of innovative measures were designed: For example, a pre-cooling unit for
exhaust gas recirculation, which cools the
hot exhaust gases considerably before the
EGR valve and thus simultaneously protects
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the valve against thermal damage and
sooting. Further a optimized EGR mixing
nozzle is used, which helps the recirculated
exhaust gases to be evenly distributed with
the fresh combustion air to all four cylinders. Together with the already mentioned
injection technology, therefore, a very good
exhaust quality can be achieved, which
ensures that the 4H50TIC is equipped only
with an oxidation catalyst. The engine falls

Headquarters: Ruhstorf a.d. Rott, Germany
Turnover: € 160 Mio. (2012)
Employees: approx. 1,000
Products: Diesel Engines, Hydraulic Pumps,
Power Systems, Pumping Systems
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Product News

Hose Test Bench Ensures Safety
In the P 300 hose test bench by Uniflex, a special test fluid is
used for additional preservation of the line. Hoses are
safety-relevant components and transfer pressure and
signals often even under very harsh usage conditions. They
influence the safety of a hydraulic system and contribute

Hydraulics Unit for Test
Applications
Power controls for test applications can be put into
practice with the compact pump unit type HK by
Hawe Hydraulik (Germany). For this purpose, the
unit is equipped with a radial piston pump, powered
by a variable-speed motor and combined with the
programmable logic controller valve control type
PLVC. The unit can slowly
build pressure so that the test
piece will be charged with a
continually increasing force
across an extended period
– even across several days. If
the system is designed
suitably, pressure is built up
with an accuracy of less than
1 bar. Radial piston pumps
are well suitable for this. In
contrast to other pump types,
they have no limit for the
minimum speed. Speeds of
1/sec are possible as well. In
the variable-speed design,
the compact pump unit type HK is suitable even for
a force-independent load development with defined
speed progress. If a very precise speed control is
needed, feedback through a path measuring system
is recommended.

decisively to its function. Newly produced hoses are
subjected to a precise pressure test. The test result is
documented for the customer with test minutes. All the
important technical data of the hose are thus stored as a
quality certificate. Most hoses are subjected to a pressure
test in the areas of classification-requiring systems.
www.uniflex-hydraulics.com

www.hawe.com

Linear Units with Double Support

PAM-199-P

Whenever linear adjustment units require high twist
stability and bending resilience when moving in any
installation position, linear units with double support are
used. For such cases, Ganter offers the double pipe linear
units GN 491 and GN 492 as standard elements with a
guide of two parallel pipes that can be configured
differently. While the double pipe linear unit GN 491 has a
compact carriage format, GN 492 works with a double
carriage that carries a spacious adapter plate. For both
models, the central, right- or left-rising trapezoid spindle
has a ball bearing and is mostly designed for manual
adjustment by handwheel. However, it can also be
motor-powered using the shaft pin if lubricated accordingly. The rolled steel spindle permits precise placement
of the guiding nut –and thus the carriage – to 0.2 mm per
300 mm of stroke on the chrome-plated and low-maintenance steel pipe guides, which has a standard range of
100 to 300 mm.
www.ganter-griff.com

x Universal to use with all proportional valves
x USB interface
x Flexible design for all typical applications

x High reliability

For 15 years your partner for
dynamic drive solutions
W.E.St. Elektronik GmbH
Gewerbering 31 · D-41372 Niederkrüchten
Telefon: +49 (0)2163 577355-0 · Fax: +49 (0)2163 577355-11
E-Mail: info@w-e-st.de · Internet: www.w-e-st.de
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Product News
Energy-Efficient Cooler with
Gradual Speed Control

Targeted Separation: New Build
for Shaft Coupling

The subsystem supplier KTR Kupplungstechnik, Germany,
has expanded its range of high-performance coolers with a
series for 24-V drives. The new series “Eco-cooler” is a
further development of the OAC standard series of the
manufacturer and characterized by
smooth speed control that
adjusts the demand of
cooling output energy-efficiently. The core of the
series is the control unit,
which was specifically
developed for this
purpose. It uses
sensors to determine
the oil entrance
temperature and
controls the variablespeed motor based on the
information acquired to cool
the plant efficiently. The
benefits of smooth speed adjustment are initially in optimized energy consumption, which
contributes to saving of lifecycle costs for the plant.
Furthermore, it reduces emission of noise, specifically in the
low speed range. Because of the demand-oriented stress on
motor and fan, the service life of the entire system increases.
Another feature is the self-cleaning mode, which is started
with the push of a button. When activated, the fan’s rotating
direction will change for 60 seconds, causing an air pressure
that cleans the cooling system of dust and dirt. The cleaning
can also be started in current operation. For this, the smart
control unit interrupts the cooling process, switches to
cleaning mode, then switches back again automatically and
continues to cool.

Looking for a technology that would improve assembly
compatibility for grey-cast couplings as well, KTR
(Germany) came across a procedure that has already
been tried and tested in automotive construction. The
result of this is a version of the Rotex coupling family:
the Rotex S-H with split hubs. For the new build, the
hubs are targetedly separated into two halves in a
machine by “cracking”. This leads to an irregular surface
with form-locking fit to permit a precise seat of the two
halves when joining. The contoured, irregular break
surfaces ensure ideal centering of the hub halves. This
method ensures that the hub or connection between
the two hub halves is not weakened by the (broken)
separation. The “cracked” hub is screwed together by
block assembly to prevent any disadvantages for

www.ktr.com

www.ktr.com
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