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ED IT OR IA L

Good enough for
US bosses!
Let’s look back one year: Donald Trump is in the middle of the
election campaign. He casts himself in his appearances as the
Business President. Here embracing a CEO, there with swaggering
talk about the future of the USA while speaking with leading captains
of industry. The incoming president is pleased with his role as the
darling of business. And he enjoys a high level of trust – after all he
has promised to do away with onerous regulations and tighten trade
restrictions. One year later the tide has turned. After six months in
office there is growing impatience in financial circles. The president
has not been able to keep his promises, his reforms remain but vague
concepts and the expected million dollar orders have yet to show up.
And US economic growth in the first quarter of 2017 was at it weakest
in three years. The mood has not shifted yet, but negative impact on
the job market and productivity are already knocking softly at the
door. How further developments will unfold is just as uncertain as
Trump’s policies themselves. It is still too early to forecast the impact
on global economic activity and mechanical engineering, although
there are as yet no signs of a downturn in Germany, which has the
world’s strongest mechanical engineering market. – Hopefully it will
stay that way!
One issue we deal with in this edition is the US economy, bringing
clarity to the current situation. An article about “Trump’s America”
will give you an inside view. As always you can again expect a wealth
of technical topics covering varied aspect of drive and fluid technology in WORLD OF INDUSTRIES. We would especially like to recommend the article by our reporter Peter Becker describing how he
assembled an energy chain live at the Hannover trade fair – in just 11
minutes! We also have an exciting application for you: The use of
drives in one of the largest package distribution centers in Australia.
Would you still like some more interesting topics? No problem,
simply click under www.world-of-industries.com. News from the
world of industry is available for you there daily.
We look forward to seeing you
there and wish you enjoyable
reading!

Dirk Schaar
Editorial Director

Meike Sauer
Deutsche Messe AG
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FAG Generation C
Deep Groove Ball Bearings

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

America’s economy and manufacturing
sector signaling solid growth
The United States contributes a lion’s share in the
global economy. To understand the direction of where
global economy is headed, it is important to know
where the US is going.

R

egardless of the challenges at the domestic front along with a
rapidly transforming global landscape, the United States economy is still the largest in the world. The U.S. economy represents
about 20 % of total global output, and is still much larger than that of
China. Moreover, according to the IMF, the U.S. has the sixth highest per capita GDP. The U.S. economy features a highly-developed
and technologically-advanced manufacturing and services sector.
Large U.S. corporations also play a major role on the global stage,
with more than a fifth of companies on the ‘Fortune Global 500’
coming from the United States. Even though the services sector is
the main engine of the economy, the U.S. also has an important
manufacturing base. It is one of the largest manufacturer in the
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Author: Sushen Doshi, International correspondent for World-of-Industries

world and a leader in higher-value industries such as automobiles,
aerospace, machinery, telecommunications and chemicals. Meanwhile, agriculture represents less than 2 % of output. However, large
amounts of arable land, advanced farming technology and generous government subsidies make the U.S. a exporter of food and the
largest agricultural exporting country in the world.
The U.S. economy maintains its powerhouse status through a
combination of characteristics. The country has access to abundant
natural resources and a relatively sophisticated infrastructure. It
also has a large, well-educated and productive workforce, which is
fully involved in a free-market and business-oriented environment.
The country’s economic growth is constantly being driven forward
by ongoing innovation, R&D as well as capital investment.

US economic outlook for 2017 and beyond
According to key economic indicators America’s economy looks
healthy. GDP, which measures the nation’s production output, is
expected to grow by 2.2 % in 2017, slightly better than the 2.1 %
in 2016. It is projected to drop to 2.1 % in 2018 and 1.9 % in 2019.
These numbers are according to the most recent economic forecasts r eleased at the Federal Open Market Committee meeting on
14th June, 2017. This forecasts have factored in the impact of Trump’s
policies. Another important economic indicator is the unemploy-

ment rate. In 2016, the U.S. had an unemployment rate of 4.7 %,
in 2017 this rate has dropped to 4.3 % and is set to remain around
4.2 % by the end of 2018. That’s better than the Federal Reserve’s
target of 6.7 %. Inflation is one of those factors, which can make or
break a country’s economy. In 2017, U.S. inflation will be 1.6 % and
is expected to increase slightly to 2.0 % in 2018. Subdued oil prices
since 2014, is one of the reasons for low inflation numbers.
Let’s take a look at the 4 major components that contribute largely to America’s GDP: domestic consumption, investments in businesses, government spending and foreign trade. In 2016, America’s
household consumption was responsible for nearly 70 % of its GDP,
investments in businesses represent 15 %, government spending
at 20 % and foreign trade (exports minus imports) represent somewhere around a negative 3 to 5 % of America’s GDP.

America’s domestic consumption
Almost 70 % of what the U.S. produces is for its domestic consumer
spending. America is fortunate to have a large domestic population with an accessible geographic location. Domestic consumption consists of both, goods and services. Goods are sub-divided
into 2 components, i.e consumer durable and non-durable goods.
Durable goods includes items such as automobiles, furniture etc.,
items that have a useful life of 3 years or more. The non-durable
goods segment includes fuel, food and apparel etc. The retailing
industry is a critical component of the economy since it delivers all
these goods to the consumer.

Investments in businesses
Business investments includes purchases that companies make to
produce consumer goods. These investments were roughly around
15 % of the U.S. GDP in 2016. Business investment is divided into
2 sub-components: Fixed investment and Change in private
inventory. Most of fixed investment is non-residential investment,
it consists of equipment, such as software, capital goods, machinery
and manufacturing equipment. Change in private inventory is how
much the companies add to their inventories of the goods that they
plan to sell. When orders for inventories increase, it means companies receive orders for goods they don’t have in stock. They order
more to have enough on hand. It’s important for companies to have
enough inventory so they don’t disappoint and turn away potential
customers. Therefore, an increase in private inventories contributes
to GDP. A decrease in inventory orders usually means that businesses are seeing a slack in demand. As inventories build up, companies will cut back production. If it continues long enough, then
employee layoffs begin. Therefore, the change in private inventories
is an important component, even though it contributed less than
1 % of GDP in 2016.

Imports and exports
Imports and exports have opposite effects on GDP. Exports add to
GDP and imports subtract. America imports more than it e xports,
creating a trade deficit. In 2016, America’s total trade with other
countries was $ 4.9 trillion, with $ 2.2 trillion in exports and $ 2.7 trillion in imports, including both, goods and services. United States
was the world’s third-largest exporter, after China and the European
Union. The U.S. exports consists of goods worth $ 1.4 trillion, with
the capital goods sector responsible for more than $ 500 billion.
The capital goods sector consists of commercial aircrafts, industrial
machines, semiconductors, telecommunication equipment, electrical and medical equipment. Apart from capital goods, U.S also
exports industrial supplies, which includes chemicals, pharmaceuticals, petroleum products and plastics. Automobiles and autocomponents make up almost 10 % of all exported goods. In terms of
imports, in 2016, U.S. was the world’s second-largest importer after

the European Union. More than 80 % of U.S. imports are mainly
capital goods, rounding off to $ 600 billion, industrial machinery
and equipment worth more than $ 400 billion. Another important
category for U.S imports is automotive vehicles, parts and engines,
roughly around $ 350 billion.

America’s manufacturing sector
America’s manufacturing industry is one of the largest in the world.
It produces more than 18 % of the world’s goods. That’s more than
the entire economic output of Canada, Korea, or Mexico. Forecasts
from leading economists suggests that America’s manufacturing
sector is set increase at a faster rate than the general economy.
Growth in production is expected to be around 3 % in 2017 and
2.8 % in 2018, gradually slowing down to 2.6 % in 2019 and 2 % in
2020. Manufacturing is an essential component of the GDP. It represents about 8 % of U.S. economic output in 2016, producing goods
worth $ 1.4 trillion. The manufacturing industry adds a lot of value
to the power of U.S. economy. Every dollar that is spent in manufacturing, in return adds around $ 1.45 in business growth in other
sectors like retailing, logistics, and other business services. In terms
of employment, America has more than 12 million manufacturing
jobs, that’s almost 9 % of the workforce.
Over the last two decades, due to high operating costs, America’s
leadership position has been threatened by China. China’s low-cost
factories manufacture almost 17.5 % of the world’s products. Other reasons why America’s manufacturing sector has been in relative decline is due to high labor costs, government policies which
include complying with regulation costs and the high tax rates, that
decrease America’s cost competitiveness. Another important reason is that other countries do better at closing bilateral free trade
agreements, with lower tariffs and export duties, they manage to
lower their cost of manufacturing.

Drivers of growth
In order to regain its position as a naturally preferred location for
industrial production, America needs to focus on a few factors that
can be its drivers of growth. First, increasing the labor/employee
productivity, which can be done by deploying new technologies
like robotics, Industry 4.0 and 3D printing. Second, by increasing
production of domestic natural gas and shale oil, which will reduce
the gas and oil prices, which in-turn will attract many industries as
it reduces the overall cost of production. The third reason is rising
wages in emerging markets. As standards of living improve throughout the world, local workers demand higher incomes, hence making some emerging markets less cost competitive as compared to
America. Fourth, companies realize the need to protect homegrown intellectual property. Some countries, such as China, allow
their factories to copy U.S. manufacturing processes and designs.
They use this knowledge to make “knock-offs” that they can sell
for less. That’s one reason some manufacturers prefer to remain in
America, despite high costs.
Based on surveys done by the Institute of Supply management,
the ISM manufacturing index monitors employment, production,
inventories, new orders and deliveries. It showcases the condition
of national manufacturing sector. Driven by faster expansions in
new orders, output and employment. The manufacturing index
rose from 54.9 in May 2017 to 57.8 in June 2017, showcasing the best
results since August 2014. As a result, the index is now way above
the threshold that separates industrial expansion from contraction.
The prospects for the U.S. manufacturing economy signal a solid
pace of growth. The upward momentum in the manufacturing sector and strong pace of job creation point to a rebound in business
activity in second half of the year.
Photographs: Deutsche Messe AG z
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Trump’s America:
Redefining itself in the
evolving global economy
Reduce trade deficits, provide tax cuts, deregulation for
American manufacturers and unlock America’s shale oil
and natural gas reserves to boost industrial growth, are
some of the important issues that chart the direction for
Trump’s America

I

n many of his interviews to newspapers and other leading media
outlets, President Trump has given descriptions of where he wants to
lead America’s economy and how plans to do it. His target is to boost
economic growth which will ensure that more Americans have wellpaid permanent jobs. In the context of GDP growth, he has spoken
about 4 % and at times even about 6 %, which is way higher than what
most economists believe is a sustainable pace for America.

NEWS AND MARKETS

His idea of smart trade
In January 2017, as the President of United States, Donald Trump
signed an order to withdraw from any further negotiations on the
Trans-Pacific Partnership. He aims to replace it with a series of bilateral agreements. Similarly he has targeted re-negotiating the ‘Nafta’ or
North America Free Trade Agreement, which involves Canada, U.S and
Mexico. Trump believes that the best way to get better jobs and faster
growth is by re-negotiating the trade deals that America has in place
with its trading partners. His perception of free trade agreements is
more focused towards the balance of the trade, for him the trade deal is
a fair one if the trade flows are balanced. He speaks of rewarding those
companies who manufacture in America and punish those who do not.
For example, the U.S. imports goods worth $ 295 billion from Mexico,
which mainly consist of manufactured products, fruits and vegetables.
Trump talks about hitting Mexican imports with a 35 % tariff. These tariffs would only end up in increasing prices of the imported goods. Only
Author: Sushen Doshi, International correspondent for World-of-Industries
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the U.S oil companies would benefit from these tariffs, as it would increase the prices of Mexican imported oil. What Trump advocates for is
economic nationalism and protectionism, that does not work in today’s
globally integrated economy. If America started to take protectionist
stance on its trade policies then other countries would retaliate, which
would reduce American exports. On the other hand, a careful attention
to why America’s growth since the recession has been slow, reveals that
it is the international trade that hasn’t rebounded as much as it should
have and Trump’s tariffs and trade wars would only worsen that.
Another drawback of imposing duties on imports might affect profitability of American corporations. Consider that Trump imposes
import duties on all imports from China, now the U.S. imports goods
worth $ 480 billion in consumer electronics, clothing and machinery
from China. A lot of those imports are from U.S. corporations that send
raw materials to China, and ship assembled or finished products back
to U.S. Trump’s tariffs would reduce the profits for these American
firms and raise prices for American consumers. Also, without a doubt,
China will retaliate, raising its tariffs on imports from U.S. companies,
which would affect U.S. exports and hurt American companies again.
But President Trump’s concerns about America’s trade deficit with
the almost all of its major trading partners is a valid concern and as
a country, America needs to address this issue as it drains the economy by about $ 500 billion. The issue of America’s trade deficit is not
because of any flaw in the global trading system and neither is any of
America’s free trade agreement biased against it. Instead, the trade
deficit has more to do with the gap between how much the Americans
save and spend. The deeper issue is that Trump’s policies have a short
sighted view of the American economy. In his perspective, the barometer for the success of trade deals is its effect on manufacturing jobs.
But emerging technologies that are improving the manufacturing process are causing more turbulence in job market than any of the trade
deals. And with Trump’s view of reward and punish, the companies
unable to source jobs to low wage destinations will stay competitive by
investing more in high-tech machines and automation. This will help
the productivity and profit margins to rise, but it may not help the lessskilled factory workers who the political class claims are their priority.
Even if such policies produce a short lived growth, in the long term
America risks ending up more indebted and economically ill.

Paris climate deal and energy
policy
In June of 2017, Donald Trump announced
that the U.S. would withdraw from the Paris
Climate Accord. Along with other 195 countries, the United States had pledged to cut
down its greenhouse gas emissions by 2025
from 26 to 28 % below 2005 levels. Countries had also committed a $ 3 billion in aid
for poorer countries by 2020 to achieve their
emissions targets. The overall goal of the Paris
Climate Accord is to keep global warming
from worsening by another 2 °C, above preindustrialization levels, which is considered
as the tipping point by many experts. Beyond
the tipping point the consequences of climate
change become unstoppable.
According to Europe’s emissions database
for global atmospheric research, in 2015,
in terms of emissions per capita, the U.S.
pumped out more CO2 than China and India
combined. On average, each individual living in the United States contributed 16 tons
of CO2. But each individual living in China
and India contributed 7 and 2 t on average,
respectively. America is responsible for 20
% of the world’s carbon emissions. It would
be difficult to achieve any significant results
without the participation from America and
China in particular.
The reason for America’s withdrawal from
the Paris deal is that, Trump wants to negotiate a better deal that favors America’s interests. With the current deal, Trump claims
that America would loose $ 3 trillion in GDP
if it were to impose regulations on industries
to meet the emissions target. To consider the
potential impact of the Paris deal on the GDP,
reports from analysts that are not p
 olitically
aligned, have calculated the carbon tax rate
that would be needed for the U.S. to meet
its pledged emissions target under the Paris
Agreement by 2025. These globally reputed
think tanks have concluded that the percentage of the carbon taxes in 2025 and their
corresponding economic costs to the GDP
are modest and not even close to what the
President is claiming. At the same time the
researchers also concluded that delaying the
execution of the agreement would raise the
cost of a carbon tax needed to meet the 2025
emissions target. The actual cost to the economy depends on how the U.S. would go about
meeting its target emissions reduction.
Even though Trump wants to re-negotiate
the terms, leaders from Germany, France, Italy and other leading nations have made it clear
that the accord is non-negotiable. Countries
like India and China who are responsible for a
large percentage of global carbon emissions,
have also joined other countries in stating
they remain committed to the Paris accord.
America’s withdrawal from a leadership position creates a vacuum that China is ready to
fill. Business leaders from leading American
corporations like Tesla and General Electric

have said that this will give foreign competitors an edge in terms of technology, innovation, application and global market share in
the clean energy industries sector.
Trump’s energy policy focuses more on
America’s vast untapped domestic energy
reserves. One of Trump’s campaign promises
was to eliminate the climate action plan and
allow more drilling of shale oil and natural gas
on federal lands, which brings in jobs in the
energy sector to millions of Americans. Taking advantage of the trillions of dollars worth
untapped shale oil and natural gas reserves,
Trump’s policy aims to use this revenues from
energy production to rebuild America’s ailing
infrastructure. More supply means prices of
oil and other energy sources will remain low,
which will help to reduce the cost of manufacturing and boost America’s cost competitiveness in the industrial manufacturing sector.

Supply-side economics
In his speeches, Trump promised to grow the
economy by 6 % annually to increase tax revenues. Though it may sound wonderful, the
fact is that it would be too fast for a healthy
economic growth. It would create inflation,
a boom-bust cycle, and then a crash. Trump
intends to achieve such growth numbers despite cutting taxes. By now it is clear that he
firmly believes in the supply-side economics. Supply-side economics is the theory that
says increased production drives economic
growth. The supply-side policy focuses on
aiding businesses to grow, with tools such
as tax cuts and deregulation. Companies
that benefit from reduced taxes and lesser
regulation, aim to increase production and
therefore hire more workers. The resultant
job growth creates more demand for goods
and services which further boosts growth.
With enough growth, the government could
then make up for the lost revenues incurred
due to reduced taxes.
The Laffer Curve is the theoretical foundation of supply-side economics. Economist
Arthur Laffer developed it in 1979. He argued
that every dollar cut in taxes reduces government spending and its stimulative effect by
exactly one dollar. How much effect these tax
cuts have depends on conditions when they
are applied. Was the economy growing or in
a recession? Which taxes were cut? How high
was the tax rate prior to the cut? If taxes were
in the prohibitive zone, then these cuts will
have the best effect. If taxes are already low,
then cuts won’t do as much. They will only reduce government revenue and increase deficits without boosting growth enough to offset
the revenue lost. According to Arthur Laffer,
the founder of the supply-side economics,
the taxes in America aren’t high enough as
they were under Reagan administration, for
this theory to show significant results today.
Photographs: Lead foto Fotolia z
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Worldwide news
Innovation since 1927: Bauer Gear Motor
celebrates 90th anniversary

Deutsche Messe forming new partnerships
to expand in America and Canada

Today, geared motors are a common sight in
almost every industrial environment. They are
an efficient, compact and reliable technology
that allows power to be precisely
transmitted. The development and
advancement of this technology is
largely due to the company Bauer Gear Motor, who in 1927 became
one of the pioneers of this crucial technology. Now a part of Altra
Industrial Motion Corporation, the brand is as strong as ever. In
1927, Wilhelm Bauer acquired a small electric motor factory in
Esslingen, Germany. It was here he began to implement the
revolutionary idea of coupling a high speed electric motor with a
gearbox. The idea proved popular and under Wilhelm’s son,
Eberhard Bauer, the company flourished and quickly expanded
across Europe. In 2011, the company was acquired by Altra
Industrial Motion, a global manufacturer of power transmission
and motion control products. Collaborating with the Altra group
has provided Bauer, the opportunity to expand its presence in the
global market place. Now in its 90th year, Bauer is showing no signs
of slowing down. On the eve of its 90th anniversary, Bauer is
allowing itself a short break from looking to the future to celebrate
its impressive past.

With an aim to expand its portfolio in North America, Deutsche
Messe AG, the parent company of the world’s largest industrial
trade fair, Hannover Messe, has finalized 2 new partnerships.
From 25th to the 28th of September 2017, Deutsche Messe will be
co-hosting 5 trade fairs – Industrial Automation Canada, Motion,
Drives & Automation Canada, ComVac Canada, parts2clean
Canada, and CeMAT Canada – along with the Canadian Manufacturing Technology Show (CMTS). CMTS showcases machine
tools, metalworking and advanced manufacturing technologies.
The event takes place in close proximity to Toronto and Ontario,
and hosts more than 700 exhibiting companies. From 6th to the
9th of November 2017, Deutsche Messe will stage Industrial
Automation North America and Motion, Drives & Automation
North America in parallel with ‘Fabtech’ at McCormick Place in
Chicago. ‘Fabtech’ is North America’s largest event for metal
forming, fabricating, welding and finishing. In the last few years,
Hannover Messe’s collaboration with IMTS in Chicago have
proven to be very successful. Now joining hands with CMTS
gives, Deutsche Messe a good foothold in Canada and with
‘Fabtech’, it further strengthens the brand’s presence in the U.S.
www.hannovermesse.de/en

www.bauergears.com
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Certified energy management system at
Stauff Group

Germany’s Murrelektronik opens its new
subsidiary in India

Efficient utilization of energy and
resources is
becoming a key
cost factor for
companies. The
continuous
monitoring and
optimization of
energy by means
of an energy
management
system is therefore almost indispensable today. For this reason, the
headquarters of the internationally operating Stauff Group, has
introduced a comprehensive energy management system at 3 sites
in Germany – its production plants in Werdohl and Plettenberg
and the logistics centre in Neuenrade. This system was successfully
certified to DIN EN ISO 50001:2011 at the end of the first quarter of
2017 by independent experts from Lloyd’s Register Quality
Assurance (LRQA). The energy management system identifies and
documents the existing potential to improve energy efficiency. The
system identifies the main consumers, determines relevant energy
KPIs and continuously records energy volumes so that they can be
evaluated, compared and then takes measures put in place to
lower energy demand and cost.

India has established itself as one of the largest emerging markets
in the world. Strong GDP growth suggests that India is set to
become an important player in the global trade. Since April 2017,
Murrelektronik has its own subsidiary in India. In close collaboration with Techworks, Murrelektronik has established a foothold in
the Indian market by
focusing on brand
awareness and gaining
customers within the
last 5 years. Looking at
opportunities that India
offers, Murrelektronik
has located its subsidiary strategically in the
mega-city of Bangalore,
which is not only known
worldwide for its IT
industry, but is also a
hot spot for mechanical and plant engineering. To deal with the
highly dispersed and densely populated country, Murrelektronik
operates 4 other sales offices in India. The branch office director of
Murrelektronik in India is Chetan T.A., and has already been
working locally for the company’s interests since 2012. The branch
office employs a total of 13 people. The sales associates have all
obtained their sales license from the company’s head office in
Oppenweiler, Germany and have a comprehensive knowledge of
products and solutions.

www.stauff.com

www.murrelektronik.com
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The Rheintacho group expands, takes over
RGK video systems

Oerlikon Drive Systems India gets certified
as a ‘Great Place to Work’

Rheintacho Messtechnik GmbH has taken over the activities of
RGK Video Systems from April 2017. The business activities will be
transferred to the newly founded company Rheintacho Vision
Systems S.A.S. with its Headquarters in Buhl, France. Christoph
Mozer, CEO of Rheintacho Messtechnik GmbH expresses his
pleasure on the deal going through: “I am very pleased to be able
to continue the long-term and trustworthy relationship we have
had with Spring Coating Systems, the previous owner of RGK Video
Systems with this step. I am also very happy to have been able to
get the experienced staff of RGK Video Systems on board the new
company.” Tom Korchak and Elmar Lackermaier have been
appointed as Managing Directors of Rheintacho Vision Systems.
Tom Korchak will be working in the same capacity at Spring
Coating Systems, as the M.D. of RGK Video Systems. Elmar
Lackermaier is an authorized signatory at Rheintacho Messtechnik
and manages the R& D department. The products of RGK Video
Systems represent a perfect addition to Rheintacho’s current
product portfolio. This supports Rheintacho strongly in taking the
next step forward in the field of measuring technology.

Oerlikon Drive Systems India has been certified by ‘Great Place to
Work Institute’ - a global authority in building, sustaining and
recognizing high-trust, high performing workplace cultures.
Oerlikon Drive Systems is a global provider of transmission
systems used in a passenger cars, commercial and utility vehicles,
trucks, agricultural equipment. The company has been present in
India since 1999, with production sites at Greater Noida and
Belgaum respectively. In 2015 the Company inaugurated its third
Indian plant at Sanand in Gujarat, serving domestic as well as
export markets. The certification is based on the Great Place to
Work-Trust Model, which is built on 30 years of research and data
collected through their Trust Index-Employee Survey, taken
annually by millions of employees worldwide. The survey measures factors including trust, credibility of the management,
respect for people, fairness at the workplace, pride and camaraderie between people. ‘Great Place to Work’ Institute’s methodology
is recognized as rigorous, objective and considered as the gold
standard for defining great workplaces across business, academia
and government organizations.

www.rheintacho.com

www.oerlikon.com
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Hydraulics of the past and present: from
learning-by-doing to system solutions
Dr. Werner Dieter is a veteran of the international
hydraulic community. He began his career in 1952 at
Robert Bosch GmbH. In 1960 he moved to Rexroth,
where he became Managing Director a few years later.
In 1963 he was a co-founder of HYDAC where, at the
age of 87, he is still active today as Chairman of the
Advisory Board. For such a biography, it seems only
natural to speak with Dr. Dieter about the past six
decades of hydraulics.

Dr. Dieter, hydraulics obviously existed before 1957, but there
was hardly any technical literature and no particular trade
journal. Where could those who were interested get information? What was it like at that time?
There was already a book, written by Mr Dürr and Mr Wachter,
which built on experience gained in machine tool engineering. In
1960, at the suggestion of Mr Otto Krausskopf (Publisher for O+P
at the time), I wrote the “Öl-Hydraulik-Fibel” in collaboration with
Mr Herbert Wittholz (Editor of O+P’s first issue).
Shortly after that came the rather academic book by Kaimovic.
That was also based on experiences in the machine tool industry.
Otherwise it was very much learning-by-doing. We looked at existing solutions and tried to find what could be improved.
How did the regular publication of O+P Fluidtechnik improve the
hydraulics industry and its users from 1957 onwards?

NEWS AND MARKETS

Author: Michael Pfister, editor-in-chief World-of-Industries and Peter Becker,
editor World-of-Industries

Straightaway you highlighted the importance of linking development and research areas with aspects of the application. Applications logically play a greater role here. Since then O+P has contin-

“The innovative strength in the post-war years was
enormous. Everyone had their own idea and wanted to do it
better than the American role models.”

ued to focus on this, and I view the mixture very positively.
Application technology and special solutions which people
can use for their own purposes - this needs to be reported. And
that is what O+P does.
Your trade journal is a reflection of the industry, which informs
people of the latest developments. When reading it, you often
come across projects by competitors and this leads to a discussion
with your own team. I think that is very valuable and not even the
Internet can replace this concentration of specialist information.
Let’s look back for a moment. What was the hydraulics industry
like 60 years ago – or even before that?
There was already hydraulics production in Germany before the
Second World War, e.g. by companies such as Jahns Regulatoren
in pump manufacturing. During the war Siemens developed and
produced hydraulics for the aircraft manufacturing industry.
When we began, we looked at Siemens gear pumps and thought
about what we could learn from them. After 1945 came the restrictions and there was a break in development. The Marshall Plan
then brought hydraulics from the USA to Europe. At that time
American companies like Denison, Racine and Vickers took over
the market.
In terms of applications, the machine tool industry, such as the
company Heller, and agricultural engineering primarily needed
hydraulic components. American machine manufacturers established themselves in Europe and brought American pumps with
them. They asked the German manufacturers to look at these and
develop them further. This created ample demand, which promoted the development of the hydraulics industry in Germany.
We must not forget the innovative strength of that time. During
that period many German manufacturers attempted to enter the
industry. Everyone had their own idea and wanted to do it better
than the American role models. That included many small companies, particularly noteworthy being Kracht, Rexroth, Herion and
Hawe from Germany, Sigma in France and Dowty and Towler in
England.

About Hydac
In 1963 Dr. Werner Dieter was a co-founder of what
is today HYDAC International GmbH. Founded at the
time as a supplier, HYDAC is now a comprehensive solutions provider with expertise in electronics, hydraulics
and software. For example, the company presented the
MATCH development environment at the Hannover
Messe trade fair: It links system definition, application
programming, simulation/test and commissioning.

Were there any sort of uniform standards at the time?
Not officially. The standardised American connection dimensions
were effectively the norm. And once the European manufacturers
decided to adopt these, it meant they could produce a broader
range of products with even higher quantities. With that came
globalisation, and products could be more widely supplied, even
abroad. Flexibility for machine manufacturers increased, which
opened up new markets. Due to this standardisation and developments in gear and piston pumps, as well as control components,
German companies were able to tackle the market internationally
on a broad scale and strengthen their position within hydraulics.
The American manufacturers underestimated this development to
some extent, and were perhaps too sure of their position. German
manufacturers significantly improved the quality of their valves,
both in terms of pressure and general performance. That development allowed the German industry to establish a leading position
first on the European market, and later on the global market.
What other milestones have there been in the German hydraulics
industry over the past 60 years?
Technically, the entry into proportional technology was of major
importance. The German industry had a head start over foreign
manufacturers, and this secured us a large part of the global market.
In the 1960s and 1970s German hydraulics started to venture
abroad. First we set up sales companies, and later assembly and
production followed. Today German hydraulic manufacturers
play a leading role internationally. Also of great significance was
the establishment of the Institute for Hydraulic and Pneumatic
Drives and Controls (IHP) at RWTH Aachen under the direction
of Professor Backé in 1968 (today the IFAS). It made outstanding
contributions to research and development, and also provided
qualified trainees. Up until this point there was no focused training for hydraulic engineers at universities. We had already overcome the issue practically. But thanks to the Institute there were
now young engineers also trained in theory. This again had positive effects on the industry and helped technical development to
advance further. There were many driving forces involved in the
establishment of the Institute: the VDMA, RWTH Aachen University, the industry itself, and even politics.
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“Outstanding component quality and
ongoing development are both expected by
the market. ”

Even today this is still one of the greatest challenges when it
comes to international competition: we need to make sure that
universities produce qualified trainees. HYDAC therefore actively
supports appropriate institutions, whether it’s endowed professorships in Karlsruhe or traditional institutions such as in
Aachen and Dresden for example, or foreign institutions, e.g. in
Scandinavia.
Have there been any failures in the German hydraulics industry
within the past 60 years? What could have been done better?
You can always look back and regret things, but I don’t think we can
criticise ourselves for much. If you look at the markets you can see
that the German hydraulics industry technically holds a leading
position globally, both in industry and in mobile hydraulics. Technically we are the benchmark in many sectors. German hydraulics
progressed quickly – the competition within Europe helped this and competently established a global market position.

NEWS AND MARKETS

In the foreword of O+P’s first issue in June 1957, Ludwig Erhard,
Minister of Economics at the time, wrote: “When used appropriately, hydraulics and pneumatics can lead to considerable
material savings and simplifications in the construction of
machines and units”. Do you think this is still true today?
That is true, even today. Over the last ten to twenty years the industry has taken a leap forward – mainly due to the development
of proportional technology and its connection with electronic
control systems and sensor technology. An enormous field of
development for hydraulics opened up in this sector and we knew

Information
This interview was conducted in celebration of the 60th anniversay of our German newspaper O+P Fluidtechnik. You can
read the anniversary issue here:
digital.oup-fluidtechnik.de/o-p-fluidtechnik-5-2017/58533435
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we had to use it. Linking electronics and hydraulics will provide
further potential. The old mantra still applies: electronics is the
brain, hydraulics is the brawn.
The search for system solutions also leads to ever greater
advances. Leading companies are combining their hydraulic and
electronic expertise and developing further: from component
suppliers to solution providers with engineering expertise in the
respective application. I believe that is the future.
Obviously there will be further improvements when it comes to
components, but these products have already reached a certain
level of maturity. The great advances are to be found in systems
and solutions. For example, at HYDAC we have a test facility where
we can regularly welcome leading OEMs who provide us with their
machines, requesting that we search for optimisation potential
with our entire portfolio. The progression of hydraulics lies in complete solutions for machines. Outstanding component quality and
ongoing development are both expected by the market. Systematic
thinking, knowledge in electronics and software as well as knowledge about the application, is the challenge of tomorrow.
What else will change in the coming years?
It’s all linked to the change in requirements we’ve just spoken
about. The job description will change. Hydraulic experts will also
be responsible for electronics in many areas. The frequently expressed concern “What’s next for hydraulics?” applies to every
sector. We’ve had to compete with electrics in some areas of application, but at the same time we opened up new fields to a greater
degree. It is crucial to identify developments in good time and,
with the help of hydraulics, provide solutions which benefit the
operator. That way you gain access to new business areas. Having
said that, there are applications which simply can only be solved
using hydraulics, for example heave compensation at sea. However, people remain the basis for this: without driven and motivated employees, no industry will progress.
www.hydac.com
Interview conducted by Michael Pfister and Peter Becker from the
Wolrd-of-Industries editorial team

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

Industrial Competence Worldwide

Worldwide news
SKF launches software centre for condition
monitoring in Sweden
The market for products and
services related to monitoring the
condition of machinery within the
industry is growing. SKF is making
a major investment by opening a
software centre in Sweden in
order to develop next generation
technology for condition monitoring. The company is currently recruiting and the unit will include
around 50 developers, most of whom will be based in Gothenburg.
The change follows SKF’s decision to concentrate all competences
for the development of hardware and software for Europe in
Gothenburg and Luleå in Sweden, and Aberdeen and Livingston in
Scotland. The largest unit will be located in Gothenburg and will be
responsible for the software development of next generation
technology. The company can envision the potential in the market
for services and mobile solutions for effective maintenance, as
more and more companies are moving from a reactive to a more
proactive maintenance strategy. The aim of proactive maintenance
is to avoid emergency stoppages, which are associated with major
costs from production losses. SKF has taken the lead in development of condition monitoring products and services.
www.skf.com

Sick opens up the Hiperface DSL digital
interface for servo drives
Since its debut in 2011, Hiperface DSL from Sick has fast become
recognized as the industry standard in ‘One Cable Technology’ and
is now the leading standard protocol for digital feedback systems
in servo drive
technology. Sick is
now taking the next
step in its innovation
process, by opening
up the interface, with
an aim to make the
tried-and-tested
technology available
to all users. Manufacturers of servo drive technology will benefit from an enhanced
product portfolio and gain the security of working with an open
and established interface. The Hiperface DSL open interface will
also bring together all the advantages of a digital real-time
interface: ‘One Cable Technology’, continuous condition monitoring and – as a result – enormous potential for improved economic
efficiency. The digital interface also meets all the requirements for
the condition-oriented maintenance of machines in the Industry
4.0 environment. It complies with the RS485 standard and enables
reliable data transfer between drive and motor in servo drive
systems. Sick anticipates that opening the interface will bring in
customer requests for a wide range of motor feedback systems.
www.sick.com
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PTC ASIA 2017 – the world fair
PTC ASIA (31. Oct - 3. Nov 2017) is a genuine “world fair”. Taking
place at the Shanghai New International Expo Centre (SNIEC) It
ranks as the most important showcase for power transmission and
control technology in Asia and, every year, is a magnet for international market leaders,
innovative SMEs, start-ups, as
well as for more than 80,000
visitors. After over 20 years of
successful performance, the
yearly growth in both exhibitor
numbers and show space has
proved PTC ASIA the key
platform for basic parts trading
of Asian markets. At a time of
economic globalization, in which China’s booming demands in
industry import and export have already got strong impetus, global
purchasing is also taking the high road to more efficient trading. In
2016, more than 1,000 leading companies from home and abroad
gathered in a display area of 70,000 sqm. 78,443 trade visitors have
visited the show. In 2017, 9 Halls, continuing with the “big-industry
platform”, unveil the vision of “Made in China 2025”!
www.ptc-asia.com/EN

Timken opens another bearings manu
facturing facility in Europe
The Timken Company, manufacturer of tapered roller bearings,
recently held a grand opening ceremony at its new facility near
Ploiesti, Romania. The new facility, which is the company’s second
in Romania, caters to the European and global demand for tapered
roller bearings in sizes up to 300 mm in diameter. Located on a
15,000-square-meter site and built at a cost of nearly $ 60 million,
the state-of-the art facility will initially employ 120 people. Andreas
Roellgen, VP for Timken Europe and Bogdan Stanciu, Prahova
plant manager, welcomed the guests, which included clients and
government dignitaries, including the U.S. Ambassador to
Romania Hans Klemm to the inauguration ceremony. With the
launch of this new facility in Romania, the company has strengthened it’s footprint in Europe. This investment further advances the
company’s strategic growth plan, which includes geographic
expansion, competitive manufacturing and accelerating product
development-to-commercialization activities. Timken operates
73 manufacturing plants and service centers around the world,
including 8 European facilities located in Italy, France, Poland,
Romania and the UK.

www.timken.com

Tooth Chain

Inverted Tooth
Chain Drives
Made in Germany
Rainer Albes, General Manager Renold Tooth Chain, is
still fascinated even today by the versatility and
added customer value of “Made in Gronau” inverted
tooth chains.

Modern machinery production requires drives that
offer a high degree of economic efﬁciency and
reliability. Inverted tooth chain drives have unmatched
characteristics to meet these needs. When it comes to
precise, fast, and silent drives, Renold inverted tooth
chains are the ideal choice – even for the high
demands of the automotive industry. The advantages:
long service life, simple assembly, high speeds,
extremely quiet running, and high torques.

Renold GmbH
Zur Dessel 14
31028 Gronau (Leine), Germany
Phone +49 5182 5870
toothchain@renold.com
www.renoldtoothchain.com

Bearing solutions for machine
tools manufacturers

Authors: Dr. Michael Pausch, Head of Product
Development Rotary - Industrial Automation at
Schaeffler Technologies AG & Co. KG
Dr. Martin Voll, Head of Application Engineering Production
Machinery at Schaeffler Technologies AG & Co. KG

With Schaeffler’s new series of high-speed spindle
bearings, machine tool manufacturers can now
optimize the designs and increase the load carrying
capacity of their motor spindles and thus offer their
customers higher productivity and competitiveness.

A

s compared to conventional spindles, the motor spindles have
certain advantages in terms of speed, dynamics and vibration behavior. Apart from these advantages, they also have a very
compact design. But this also causes certain drawbacks: Due to the
integration of the motor into the spindle, the electrical losses in the
form of heat must also be dissipated in a suitable manner to ensure
correct function and a long spindle operating life.

New designs for a new series of spindle bearings
3 fundamental designs have established themselves on the spindle
bearing market, and these can be categorized according to the size
of the rolling elements: Large-ball series with a high load carrying
capacity, small-ball series for very high speeds, and medium-size
ball series, which try to combine the positive characteristics of
large-ball and small-ball bearings. With its new M-series spindle
bearings, Schaeffler has managed to optimally combine the kinematic suitability of small-ball series for high speeds along with the
robustness of large-ball bearings. In this context, the word “optimally” means matching the ball size, raceway contour and contact
angle in combination with the radial internal clearance so that the
bearing pre-load increases as little as possible in all operating conditions. The diagrams below clearly shows the minimal increase in
bearing pre-load of the M-series compared to the HC and HCRS
series due to radial expansion of the inner ring.

MACHINE ELEMENTS

Requirements for modern motor spindle bearings
Rotor temperatures of up to 150 °C are quite common due to the
high power density. This leads to a substantial temperature gradient and a varied thermal expansion between the shaft and the
housing, which must be compensated axially and radially by the
bearing support. In addition, inner rings of the bearing expand
due to the centrifugal forces. For manufacturers, while developing
the spindle bearings the goal is to always minimize the change in
bearing pre-load across a wide range of operating parameters. The
increase in pre-load is only desirable within certain limits, because
parameters such as friction and heat generation in the rolling contact also dramatically increase with a higher pre-load, which reduces the maximum permissible limiting speed. Furthermore, spindle
bearings are made to be insensitive to contamination – particularly
particle inclusions and contamination with lubricant – they are also
made to be tolerant to higher friction and severe lack of lubrication.
Motor spindle bearings are therefore subject to the highest requirements.
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About Schaeffler AG
Schaeffler Group is a leading integrated automotive
and industrial supplier. The company based in Herzogenaurach, Germany, generated revenues of approximately
13.3 billion Euros in 2016. With around 86,600 employees, Schaeffler is one of the world’s largest family owned
companies. The group has approximately 170 operating
locations in more than 50 countries with a worldwide
network of manufacturing plants, research and development centers, and sales subsidiaries. Schaeffler makes
key contributions towards ‘mobility for tomorrow’ with
precision components and systems in engines, transmission and chassis applications as well as rolling and plain
bearing solutions for industrial applications.

series
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01 Bearing pre-load as a function of the radial expansion of the inner

series

ring due to interference between the shaft and bearing inner ring, and
expansion of the inner ring due to high speeds and temperatures

02 Overview of the performance and suitability for high speeds of the
3 versions of spindle bearings M, HCM and VCM

Due to the optimized X-life internal construction, the M-series
spindle bearing is significantly more resistant to stresses occurring
due to varying operating conditions and at the same time makes it
possible to operate the spindle at extremely high speeds. It is available in 3 different versions: M, HCM and VCM. These versions are
based on the dimensions series 70 and 719 and have a nominal
contact angle of 17 and 25 degrees.
The 3 versions differ from each other as follows:
n “M” version: The balls and rings of the “M” version are manufactured from the proven 100Cr6 rolling bearing steel. This version
provides a high-performance, cost-effective bearing solution for
motor spindles.
n “HCM” version: The HCM version is equipped with ceramic balls
and rings made from 100Cr6 rolling bearing steel. Due to its highperformance capability and suitability for extremely high speeds,
this version allows the performance of motor spindles to be
increased even further.
n “ VCM” version: The VCM version also features balls made from
ceramic material, but the bearing rings are made from the
newly-developed ‘Vacrodur’ high-performance material. This
material is mechanically and thermally stable even at temperatures over 400 °C. Thus spindle bearings made from ‘Vacrodur’
remain dimensionally and geometrically stable and retain a
high load carrying capacity even under high thermal loads.
Vacrodur also makes a convincing case when the lubricant is
contaminated with foreign particles. This steel is characterized
by a very high mechanical load carrying capacity, particularly
in the case of abnormal lubrication conditions such as insufficient lubrication or contamination. In tests under controlled
contamination conditions, the operating life up to bearing failure was increased almost by 25 times compared to the existing
benchmark. Under good lubrication conditions, the dynamic
load c arrying capacity of ‘Vacrodur’ is around 240 % higher than
that of standard 100Cr6 rolling bearing steel. This represents a
13-fold increase in the bearing’s nominal rating life. The VCM
version specifically offers high levels of freedom when designing motor spindles compared to conventional spindle bearings.
The significantly higher load carrying capacity of VCM bearings
opens up o
 pportunities for design engineers, for example, to
replace a set of matched bearing supports with a single bearing. The advantages are obvious: The spindle can be shortened
by one or two bearing widths, the significantly reduced mounting outlay reduces costs, and the amount of heat transferred to
the spindle via the bearing support is reduced. In some cases,
VCM bearings make it possible to dispense with a very complex

03 Change in the relative preload due to the influence of the fit, kinematics and temperature

spring-loaded arrangement in the spindle in favor of a costeffective, rigidly adjusted bearing support.
The M-series X-life high-speed spindle bearings can be designed
in open versions as well as in sealed and greased versions. They
are also available as a “direct lube” version with lubrication holes
and seal rings in the outer ring. They are matched for universal use,
which means they can be assembled in any configuration without
additional outlay.

Added value for machine tool manufacturers
With the M, HCM, and VCM versions of the new high-speed spindle bearings series, spindle manufacturers can achieve a significant
increase in the mechanical and thermal load carrying capacity and
thus the performance ranges of their spindles. The advantages of
the ‘X-life’ internal construction are demonstrated particularly
under undesirable operating conditions, which are usually associated with significantly increased temperatures in the rolling contact. This is where the new X-life high-speed spindle bearings offer
a significant factor of safety reserve and are thus effective in preventing premature failures of the spindle. Longer machine running
times, reduced maintenance costs and lower unit costs ensure the
OEMs a competitive advantage.
Photographs: Schaeffler AG

www.schaeffler.com
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“We try to be a bit ahead of the times”
The total cost of ownership (TCO) of machines and
systems is a crucial economic factor for industrial
firms. It was the main topic at this year’s Shell
Technology Forum in Amsterdam. There, we had the
opportunity to discuss the company’s new generation
of hydraulic oils and their effect on TCO with Ahmet
Güven, Product Application Specialist for Hydraulic
Oils.

Mr. Güven, these days hydraulic systems have to work around the
clock, with maximum efficiency and productivity, and under
extreme pressures of up to 500 bar. What effect does this have
on the hydraulic oil used?
Like you said, pressures are rising. And when pressures rise, so too
do the temperatures and therefore the stress the oil is under. The
rule of thumb is: for each rise in temperature of 10 degrees
Celsius, oxidation doubles. So the oil has to be resistant to oxidation. However, high pressure gives rise to other stresses, too. When
the oil flows through the valve at such high pressure, drops in
pressure will occur, and these cause extreme friction and large
temperature fluctuations.
The temperature therefore rises and falls continually. The highest
temperatures are as much as 135 degrees Celsius. And then we have
to factor in thermal breakdown, whereby the bonds between the
different chemical elements of the fluid rupture. This is yet another
stress that the hydraulic oil has to withstand. If you wish to develop
a novel formula for a fluid, you have to pay attention to these three
things: stress due to pressure, oxidation and temperature.

MACHINE ELEMENTS

You recently launched the next generation of your Shell Tellus
hydraulic oils onto the market. What are the advantages of these
products?
Shell Tellus VX and MX oils are currently the only international
Oil Company on the market that satisfy the demanding requirements of the Bosch Rexroth Fluid Rating List RDE 90245. They can
be used at pressures of up to 500 bar, speeds of up to 4 000 revolutions a minute, and an operating temperature of 100 degrees Celsius. In addition, these are the only oils that fulfill the viscosity
requirements of the Bosch Rexroth test. These Shell fluids therefore protect the pump from wear even under the above-
mentioned influences – pressure, oxidation, and heat.
Moreover, Shell Tellus VX and MX have climbed from Group I to
Group II base oils. This means that we have better oxidation
stability. Let me explain: We performed a TOST life test to ASTM
D943 (note from the Editor: Turbine Oil Stability Test) with these
products, and Bosch demanded 2 500 operating hours for this. We
doubled this expectation: our oils ran for 5 000 hours. The oil
change intervals therefore become much longer and our customers can keep their machines running almost continuously. Consequently, our oils increase users’ productivity and reduce maintenance costs – and therefore the TCO.
Author: Peter Becker, editor World-of-Industries - Motion, Drive and
Automation
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How difficult is it to develop a new generation of hydraulic oils
like this?
It isn’t easy, because you always have to find the best possible
compromise. If you wish to improve protection against wear, for
example, and add a suitable additive for this purpose, in certain
circumstances this can have negative effects on other aspects –
such as worsened protection against the thermal breakdown
effect, for instance. This all has to be kept in balance.
What’s more, not all OEMs ask for the same values. We satisfy a
great many different specifications, not just the Bosch Rexroth
Fluid Rating mentioned above. Shell Tellus oils also meet the
requirements of Parker Denison and Eaton, among others.
Furthermore, one of the greatest challenges facing us today concerns the seals. OEMs are very anxious about seal compatibility.

About Royal Dutch Shell
Royal Dutch Shell was formed in 1907.
Today, Shell is a global group of energy and
petrochemical companies with an average
of 92,000 employees in more than
70 countries. In 2016, the group generated
a revenue of $ 233.6 bn and sold 57.1 million tonnes of LNG.

We used to test compatibility over 100 hours; these days it is more
than 1 000 hours. In addition, machine and component manufacturers demand a lot more information than they used to. A few
years ago, it was sufficient to send a couple of data records on the
respective oil. Nowadays, manufacturers want all the data for all
the base oil combinations. We therefore have to perform a lot of
very expensive tests in order to satisfy these requirements.
If the wrong oil is used in a hydraulic system, this can lead to
machine failure, which in turn involves high costs. The TCO goes
up. I imagine customers need a lot of service and support, am I
right?
Unfortunately, the hydraulic fluid’s first job is to transfer force
from one location to another. If a machine operator changes the

hydraulic oil in a system and then sees that it is transferring power
satisfactorily, he will think that everything is in perfect order.
However, depending on which oil is used he could be heading for
major problems, even if the machine initially runs as expected.
Both our experience and that of filter and additive manufacturers
has shown that at least 50 percent of all service cases concerning
hydraulic systems are down to the quality and purity of the
hydraulic oil.
It’s important to note that in nearly all cases, there is a lack of
adequate know-how. After all, the failures are mostly mechanical
in nature – a bearing, a cylinder or a valve, for example – and an
inspection reveals precisely that: a problem with a bearing, cylinder or valve. But in reality, the quality of the hydraulic oil is mostly
at fault. These days, component manufacturers themselves mention the importance of using the right hydraulic oil. Not all
hydraulic fluids are equal.
What will the future bring? What can we expect from the Shell
hydraulic oils of tomorrow?
We believe that we lead the market in fluid technology. We strive
to constantly remain at least one step ahead of today’s requirements. We are working on various projects, including a GTL (gas
to liquid) based fluid. This will push performance characteristics
up to an even higher level where pressure and temperature are
concerned. By working together with OEMs, we endeavor to not
just satisfy ever more stringent requirements, but to always be a
bit ahead of the times.
We are working on lubricant
sensors, for example, to make
predictive maintenance concepts a reality. These are
already used in field tests and
will monitor the quality of the
hydraulic oil and provide an
early warning of problems in
the hydraulic system.
www.shell.com
The interview was conducted by
Peter Becker

WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 4/2017

Fastest energy chain to
assemble in the world
Even Benjamin Franklin stated that time is money.
Based on this principle, igus – the plastic specialist
– presented the e-chain 4.1L with a new separator
system at the Hanover trade fair. Thanks to its design
and a new strain relief system, the chain should be
80 % faster to assemble than comparable products. At
the trade fair, I took a couple of minutes to try it out
for myself. As a layman, how quickly could I fill and
assemble the E4.1L?

Author: Peter Becker, editor World-of-Industries Motion, Drive and Automation

4:31 p. m.

MACHINE ELEMENTS

Once I have opened the chain fully, the newly developed
separator system needs to be inserted. The design is very
user-friendly so that shelves can be inserted as required
to divide the internal space into several levels. The separators are manually clicked into place. In this case, three
were inserted for each separator.

4:33 p. m.
4:30 p. m.
Let’s get started – with the help of an igus specialist, I open the
upper open links of the E4.1L using a screwdriver. They can be
opened by 115 degrees and lock in the end position. If necessary,
Author:
xxxalso be removed fully, inserted again and can simply be
they can
pushed shut.
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The first cables and first
intermediate shelves can
now be inserted. The shelves
are also inserted manually
and lock in the end position.
The newly developed strain
relief system is illustrated at
the bottom of the screen. The
honeycomb structure adjusts
itself to the inserted cables
and various diameters.

ENERGIEKETTEN

4:38 p. m.
The igus expert helps me to insert the
third layer that includes power cables
amongst other things.

4:36 p. m.
The second layer is then inserted – servo cables
in this case. Now that I have familiarized myself with the functional principle, inserting the
shelves and routing the cables is a lot faster.

4:40 p. m.
Another tool has to be used
for the final step of the
process. The strain relief
system is secured with a
final metal separator using
a hexagon socket wrench.

4:41 p. m.
igus has called the E4.1L the fastest
energy chain to assemble in the world.
Based on my own experience of assembling it, I would agree. It took me
just over ten minutes to assemble my
first energy chain without any prior
knowledge. Thanks to the assembly
with practically no tools, excellent
accessibility to the interior space and
flexible separator system, professionals will certainly be able to create
individual solutions for any application
area in significantly less time.
www.igus.com
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New solutions for efficient batteries
in industrial electric vehicles

Electric drives are on the rise,
also in the industrial sector,
though not as fast as on the
automotive market

MACHINE ELEMENTS

Batteries are the heart of an electric vehicle. In order to
derive the best performance out of an electric vehicle,
the battery needs to be in excellent condition. By using
oil instead of water for cooling and specially designed
hoses and connectors, the service life and operational
performance of the battery can be improved
significantly.

Author: Markus Linzmaier, Innovation Manager at ContiTech
Mobile Fluid Systems
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A

ll over the globe, one can witness the rise of electric-powered
drivetrains which are designed to shift vehicle design away
from the use of fossil fuels and carbon gas emissions. The demand
for electric vehicles is increasing in the commercial automotive
sector and even in the industrial sector, though not as fast as the
automotive market. German technology conglomerate, Continental is developing solutions for those applications that increase the
efficiency, and thus the range and durability, of the batteries used
in electric vehicles. The latest developments are special hoses and
lines for cooling the battery using oil instead of the more commonly
used cooling water (water-glycol mixture). This results in very new
requirements for the hoses and lines used in e-vehicles. At the same
time, however, it opens up completely new opportunities.
The batteries in electric vehicles work at their most efficient at
temperatures between 10 and 30 °C. This temperature spectrum
enables long operation times and ranges, extends battery life and
allows the batteries to work more efficiently. For that reason, the
batteries have to be either cooled or heated, depending on the outside temperature. Some manufacturers are now increasingly relying
on oil as the relevant medium or are immersing batteries directly in
the oil. The manufacturers expect a significant extension in range
for their e-vehicles if an oil bath is used. Until now, reducing the
temperature of the batteries has largely been achieved by means
of cooling water. Classic heating and cooling lines have carried
the relevant media. However, this system also brings risks with it:

01 Challenge met: The hose devel-

02 Almost 4 meters long:

opers succeeded in improving the
under- and overpressure resistance of
the oil cooling line by 50 %

In the event of a leak, the battery could come into contact with the
water which, in the worst-case scenario, could cause a short-circuit,
resulting in total failure of the battery. Costly precautions still have
to be taken to exclude this risk. The situation is different with oil
since it does not have any charge carriers and therefore does not
conduct electricity. This even means that the battery can be completely immersed in oil. As a result of its insulating effect, therefore,
it reduces the impact of outside temperature action and thus also
the need for regulation.

Advanced materials for hoses and connectors
One challenge faced by the hose developers was the specification
to cut weight by up to 25 % – while the requirements for under- and
overpressure resistance were increased by 50 % at the same time.
The tight bending radii in vehicle compartments with restricted
space also had to be taken into account. Continental addresses this
by using special, harder compounds with reduced wall thicknesses
at the same time so that the hoses do not lose the flexibility that is
required in the tight package spaces. On the other hand, the hoses
for this application are not subject to the same high pressures as
classic oil hoses. That allows the developers to contemplate the use
of completely new materials. After all, completely different requirements in terms of pressure, temperature and acoustics are applicable here.
The connecting systems represent another challenge since the
developers cannot use the classic connectors in the tight package
spaces available in the electric vehicles. A new, significantly more
compact solution therefore also had to be found here. The search for
new solutions is aided by the fact that the type of customer involved
in the field of e-mobility is completely new. Specifications as usually encountered with the traditional manufacturers are generally
a thing of the past here, replaced instead by a bold readiness to try
something new. These customers are looking for flexible suppliers
who will develop the perfect solutions for and with them – generally
before the series-production order is placed. Only a company with
extensive material and development expertise and the willingness
to think outside the box can deliver this upfront performance.
Moreover, Continental develops water cooling solutions, which
also require a sophisticated thermal management system. The
hose and pipe systems are correspondingly complex. Continental
already supplies solutions for the cooling system which manufacturers can install easily and which ensure that units do not overheat, the batteries achieve their maximum lifetime, and the occupants do not have to forgo the level of warmth to which they have
become accustomed.
Unlike conventional vehicles, electric vehicles require two cooling circuits. Water, which still is the most commonly used cooling
medium, cools power components such as the motor and electron-

classic line for the battery
cooling system in hybrid and
electric vehicles

ics, on the one hand, and the battery, on the other. It makes sense
to supplement the water or oil cooling system at high thermal loads
using the air-conditioning system’s refrigerant circuit. A new connector enables Continental to minimize pressure losses in this process. The weight of the new generation hose has also been reduced.
Smaller line cross-sections on the high-pressure side and in the battery cooling line help to ensure that as little refrigerant as possible
has to be used. The right mixture of rubber, plastic and aluminum
materials and an ingenious line geometry ensure the system has
adequate inherent stability.

Heat pump instead of resistance heater
Electric vehicles also have to be heated. However, the vehicle will
not get far with a conventional electric resistance heater. Since the
heater also draws its power from the battery, the vehicle will sacrifice almost half of its range or durability. Heat pumps represent
an alternative. Here, the air-conditioning system serves as a heater
in winter by reversing the direction of flow of the refrigerant. That
also eats into the range and durability, but substantially less than
with a resistance heater. Vehicles with a heat pump can drive more
than 50 % further. And the heat pump efficiency could be further
increased by using the natural refrigerant CO2.
So Continental’s developments are providing the essential conditions for minimizing the disadvantages of today’s electric vehicles
and thus increasing the acceptance of electro-mobility in industrial
as well as commercial vehicles market.
Photographs: Lead iStock.com/stockvisual, 01-02 ContiTech AG

https://contitech.de/en-GL

About ContiTech AG
Continental AG is known to be a reliable partner that
provides solutions for transportation of goods. In 2016,
the corporation generated sales of € 40.5 billion with its
five divisions, Chassis & Safety, Interior, Powertrain, Tires,
and ContiTech. Continental employs more than 227,000
people in 56 countries. As the industrial specialist division of Continental AG, ContiTech provides intelligent
solutions to its customers in industries such as machine
& plant engineering, mining, agricultural machinery and
the automotive industry. With around 43,000 employees in 44 countries, the company generated revenues of
around € 5.5 billion in 2016.
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Change your
bearing now
... and save up to 40% cost
with drylin linear bearings
®

Light weight
Heavy

Loud

Silent

Backlash-free high performance servo
couplings from Mayr
Mayr power transmission provides a product portfolio, featuring
various steel bellows, elastomer and disk pack couplings. Just
recently, the company extended its standard modular system with
several new hub designs and intermediate sleeves. The intelligent
modular system also ensures high availability and short delivery
times for standard components. Mayr has the
capabilities to deal with complex and
difficult application cases, for example,
high-speed servo couplings with speeds
more than 20,000 rpm. For these
constructional designs, the individual
parts are manufactured to a high
accuracy, low radial run-out tolerances
and axial run-out deviations. Since these couplings – along with all
other constructional designs – must be accurate and should
function reliably, Mayr extensively tests all couplings on modern
test stands under realistic conditions. As a result, the consistently
high quality of the products is guaranteed.
www.mayr.com

Parker adds Smart IO-Link Connectivity to
its Valve Portfolio
Lubricated

Clean &
hygienic

motion? plastics!

Plastic instead of metal: Replace re-circulating ball guides
and take advantage of the drylin dry running technology.
Calculate the exchange potential directly online and configure the drylin linear bearings solution. Your application
with drylin can be reliably solved, please also check the
factsheet: www.igus.eu/change-linearbearing
®

®

®

plastics for longer life

PRODUCT NEWS

®

Parker Hannifin, the manufacturer of motion and control technologies, has added smart connectivity to its pneumatic valves by
introducing new IO-Link modules. With ethernet based protocol, this
new module offers plug-and-play valve compatibility, meaning they
can benefit from similar performance and reduced system complexity
at a lower cost. This communication technology allows devices to be
easily integrated in the same way as all commonly used fieldbus and
automation systems, which means users do not need to be trained in
a new protocol. Connected valve technology gives users the option to
add intelligence and decentralize control which enables better
machine-to-machine control in a highly cost efficient and simplified
way, especially when used on small to medium size machines. As
OEMs look to get more performance data to their maintenance teams
quickly, IO-Link offers time critical extended diagnostics
that prove vital in preventing costly
downtime. Using IO-Link
gives system engineers the
flexibility to design their
control architecture with
fewer Ethernet nodes, at
the same time using the
smaller IO-Link module aids
the development of machines with
a smaller overall footprint.
www.parker.com

Free Samples:
Tel. +49-2203-9649-145
The terms "igus, drylin, plastics for longer life" are legally protected trademarks in
the Federal Republic of Germany and, where applicable, in some foreign countries.

Visit us:
Interbike 2017, Las Vegas – Booth 24272 | Pack Expo, Las Vegas – Booth 6274
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Voith combines its hydraulics expertise
with efficient servo drives

Voss fluid’s extensive range of measuring
couplings for hydraulic systems

The HPD punch drive by Voith allows adapting the
transmitted force individually to the specific
operation profile. When power requirements are
low, the HPD uses a partial load operation at high
speed in order to achieve high productivity. During
punching or forming it automatically switches to full
load operation. This way it delivers up to 300 kN at
any time and at any point of the cylinder stroke. Despite its
flexibility, the HPD requires only 4 kW of power at 600 strokes/min.
The HPD is actually a closed loop hydraulic system without
directional valves or servo valves.

For hydraulic pressure to be measured and controlled during ongoing
operation, the measuring couplings needs to be user-friendly and
leak-proof. The company, Voss Fluid offers a new, extensive range of
measuring couplings for these applications. Its main feature is the cap
with a permanently elastic and tear-resistant plastic element that does
not loosen, even under strong vibrations and protects against dust
and moisture. The protective caps are available
in different colors. Furthermore, the metal
components of the measuring couplings
feature a zinc-nickel coating that offer
long-term corrosion protection.

www.voith.com

www.voss.de/en/fluid

ATEX / IECEx efficient coil
module system
Magnet-Schultz is well
positioned for all the hydraulic
and mechanical applications in
the explosive areas, with coil
versions of its solenoid device
categories 2G / 2D for gas and
combustible dusts. An
assortment consisting of
3 design sizes 35, 45, 60 mm
is suitable for tubes with
diameter 19, 22 and 31 mm. It
covers the entire range of the
commonly used solenoid sizes
in hydraulics. A terminal box
available in the steel and
stainless steel material versions
offers maximum flexibility in
regards to the electrical
connection i.e. the length and
version of the cable to be used.
The terminal box has a positive
impact on the thermal features,
too. So depending on temperature class and ambient
temperature, a high solenoid
performance can be achieved,
which is better than the
conventional non EX-approved
versions. The design of the coil
is generally made in close
coordination with the client –
so the optimum adjustment to
the application is guaranteed.
If the device with terminal box
cannot be used due to limited
space conditions, then there is
the possibility to switch to a
version with integrated cable
connection as well.

POWERING GLOBAL INDUSTRY

www.magnet-schultz.com
Megadyne.indd 1
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Drives that power one of the largest
parcel distribution centers in Australia
The company BCS, provider of solutions in
intralogistics and conveyor systems has built a
modular and intelligent facility that takes in parcels,
sorts them, and loads them into trucks in the newly
built sorting and distribution center in Melbourne. For
the configuration of the drive units, BCS chose the
expertise of the German drive specialist Nord
Drivesystems.

A

DRIVE TECHNOLOGY

new distribution center in Melbourne with a capacity of 35,000
parcels every hour gives Australia’s largest mover of freight, Toll
IPEC, an edge over its competitors in the booming sector of shipping merchandise for e-commerce businesses. With the new distribution center, Toll IPEC has instantly tripled its capacity in the
Australian metropolis. Plant manufacturer BCS has designed and
implemented an automated facility with more than 1,000 conveyor modules. This extensive installation handles everything from
arrival into depot and parcel registration to tracking through the
entire facility, overall system control, high-speed sorting, and loading onto trucks. The conveyors stretch across hundreds of meters
and multiple levels, and it is often necessary to change belt speeds
or reverse the direction at various points. “We were looking at over
1,000 variable frequency drives,” says Frank Kassai, Engineering
Manager at BCS. “They range from 0.37 up to 5.5 kW.”

Complete drive solutions from a single source
Nord Drivesystems, the German drive specialist, configured all the
required drive sizes based on geared motors and frequency inverters manufactured in-house. The key product categories were twostage ‘Nordbloc.1’ helical bevel gearboxes, which the company
developed especially for intralogistics applications. Extremely compact and easy to handle, the gear units are nevertheless very sturdy
and offer a long service life. The wide range of gear ratio (i=3.58 to
70) allows for a very precise configuration to individual requirements. It is important for BCS that the gearboxes can be mounted
on various shaft sizes without any changes being made to the shafts.
This way, although the facility comprises various types of conveyor
modules, the variety of different drives can nevertheless be limited
to an easily manageable level. Engineering Manager at BCS, Frank
Kassai highlights the gear units’ high efficiency. The inverters, too,
have been especially designed for conveyor applications. The motor-mounted electronics create fully integrated m
 echatronic drive
units. The ‘Nordacac Flex’ decentralized inverter series covers motor ratings from 0.25 up to 22 kW. Interfaces for all commercially
available fieldbuses, like the industrial Ethernet protocols, are available for networking the AC vector drives in the field and c onnecting
them to the system controller.

Easy installation and commissioning
“The Toll Melbourne courier project was the largest of its kind
delivered by BCS in Australia,” says Kassai. “So it is nothing short
of remarkable that the installation and commissioning processes

More than 1,000 drives move the conveyor
belts in the parcel distribution center
WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 4/2017

About Nord Drivesystems
A developer and manufacturer of drive technology for
over 50 years, Nord Drivesystems employs more than
3,500 people and is one of the world’s leading suppliers of drive solutions. In 2016, the company’s gross
sales amounted to EUR 560 million. With subsidiaries
and distributors in 89 countries around the world, Nord
has an extensive service network. Nord’s wide variety
of gears covers torques from 10 Nm to 250 kNm and
more. The company also supplies motors with outputs
from 0.12 kW to 1,000 kW and manufactures frequency
inverters up to 160 kW. Nord’s inverter line-up features
conventional models for installation in control cabinets
as well as fully integrated drive units and the all-new
field distribution systems for decentralized automation
environment.

02 The electronic drives electronic drives Nordac Flex feature a
maintenance switch for safe disconnection from the mains and
easy exchange

03 ‘Nordac Flex’ distributed

drives move horizontal
belts as well as inclined
conveyors – and also take
care of the more demanding
brake management associated with inclined loads

01 The drives consist of an especially slim helical bevel gearbox,
a high-efficiency motor, and a decentralized frequency inverter

worked seamlessly. We were able to save a lot of time in commissioning because Nord supplied ready-to-use drive packages,
fully pre-installed and pre-parameterized.” The individual units
were neatly numbered according to their allocated positions, so
it was easy to match them to the right conveyor module during
the installation. The hollow-shaft gearboxes were fitted directly
onto the machine shaft with shrink discs. They are all equipped
with a torque arm, which only had to be screw-fastened to the
machine frame at a single point. Thus, the installation efforts
were much reduced compared to a flange mounting with up to
eight screws. Kassai adds: “The maintenance and installation is
made easy by the fact that Nord offers plug-in connections. This
enables the operator to change a motor drive in a few minutes,
instead of needing an electrician to physically rewire a new motor drive.” The company has also fitted each AC vector drive with
a maintenance switch for easy and safe mains disconnection. If
an AC vector drive needs to be r eplaced, the parameters can be
transferred to the replacement unit using a pluggable ‘EEPROM’
module.

Inverters with load monitoring and brake
management
With its robust decentralized drive electronics, Nord was able to
supply fully integrated, pluggable drive units, which greatly reduced the necessary cabling effort for the plant manufacturer
BCS. The distributed inverters are mechanically resistant, have

a high overload c apacity, and resist typical interferences such as
fluctuating mains voltages or rapid temperature changes. Since
they also integrate comprehensive protection mechanisms, BCS
saves the cost for installing and wiring control cabinet components such as motor protection switches and reversing contactors. The inverters monitor over-voltage, under-voltage, excess
temperatures, short circuits and over-current (I²t) and thus prevent downtime, damage to the drive and interference on the supply network. In the Toll IPEC distribution center, they are used to
driving horizontal as well as inclined conveyors. Hoist technology
is another textbook application for these systems in which they
have been tried and tested many times over. The inverters support
four-quadrant operation, i.e. acceleration and braking in both
directions. They enable wear-free brake actuation, precise speed
control, high starting torques, and safe torques.
The distribution center is not the first joint project between BCS
and Nord and will not be the last. In addition to other facilities of
this type, the companies have in the past also collaborated on baggage handling systems for Australian airports. The cornerstone of
their continued cooperation is Nord’s engineering expertise and
extremely reliable service that has always met the high expectations
of BCS. Kassai says: “We are very happy with the support from Nord.
Nothing has been a problem.”
Photographs: Getriebebau Nord GmbH & Co. KG

www.nord.com
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Advanced planetary gear heads
designed for evolving market demands
The company, ebm-papst is undergoing sustainable
expansion in its product range of drive systems for
industrial applications. Gear heads play a vital role in
these drive systems, as they are a necessary part for
most of the applications. The company is designing the
upcoming products keeping in mind the evolving
market demands.

DRIVE TECHNOLOGY

E

bm-papst is recognized for its expertise in the field of gear technology, particularly in the planetary gear segment with its ‘Performax’ and ‘Noiseless’ series. These are noted for their exceptional
performance and extremely smooth and quiet operation. In the
industrial drive technology sector, market requirements in terms
of engineering are currently developing in two directions. Firstly,
the functionality of drive units needs to be extended in order to
speed up the design and realization of the customer applications.
Secondly, the power output within a given installation space needs
to be increased further, particularly in the dynamic range. In order
to be able to achieve this latter requirement, the necessary peak
power in each individual module of a drive unit (gear head, motor,
and electronics) must be significantly increased. This means, for
electronically commutated internal rotor (ECI) motors, that higher
starting torques are required together with simultaneously reduction of rotor inertia moments, in order to significantly improve the
dynamic response. This is a great challenge, particularly for the
gear head. To meet the needs for higher output and mechanical
robustness, specialist transmission suppliers place great emphasis
on optimized design of the gear teeth and the output shaft bearing,
along with selection of the materials used.
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Experience and expertise makes the difference
Both in terms of robustness and overload capacity, ebm-papst meets
these requirements with the new Optimax series. The first size of
the series available will be the Optimax 63 gear head with an outer
dimension of 63 mm. This is where many years of experience in gear
tooth design for planetary gear heads really makes a difference. It is
not just down to the teeth size (the “modulus”) or selection of the
teeth ratios, the rolling behavior design of the gear-wheels in the gear
head is also critical. Due to the possible degrees of freedom in design
of a gear, the development engineer has, at the outset, a virtually unlimited number of potential approaches to a solution at his disposal.
The skill lies in the ability to find the perfect “setting” within all these
potential options. The focus in the case of the Optimax, was

About Ebm-Papst
The company Ebm-papst is one of the Germany’s
leading manufacturers of electric motors, fans, pumps,
motors and drive systems. The group of companies
came into existence in 2003 after the merger between
Elektrobau Mulfingen GmbH & Co. KG (ebm), Papst Motoren GmbH and Motoren Ventilatoren Landshut GmbH
merged. The company employs around 14,200 employees
at 26 production facilities including those in Germany,
China, and the USA and 49 sales offices worldwide. with
its headquarters located in Mulfingen, Germany, the
company has a consolidated annual turnover of over
EUR 1.9 billion. With expenditures on R&D totaling more
than EUR 100 million, shows the company’s commitment
towards developing the best in class products.

The Optimax 63 series gear heads can be equipped with powerful,
overload capable ECI 63 and ECI 80 series motors

01 The new Optimax series,

gear head with an outer
dimension of 63 mm, as the
first size of the series

placed on the requirements to withstand high continuous torques
and a tolerance to transitory shock loads. In addition, it was also
necessary to take a comprehensive view of the Optimax series and to
structure it intelligently, both in terms of multiple use of components
and a strategically favorable series of gear reductions.
In order to be able to transmit as much power as possible, gear
wheels with large width are fitted in the Optimax gear heads, which
despite high torques, minimizes the surface pressure and wear on
the tooth flanks, and in turn leads to a long service life. Another special feature of the Optimax gear head is the installation of 4 planetary gears, in a single gear stage, instead of the usual 3. This allows
some 30 % more torque to be transmitted, due to the power distribution over 4 planetary gears.

Size and space constraints also taken into
consideration
The performance capability of a gear head, (i.e., the amount of
torque that can be transmitted) will, of course, always be measured
relative to its size and space requirement. This has also been taken
into account in designing the Optimax gear head: With nearly a
square cross-section, the flange size of 63 mm is best utilized with
a large ring gear. The corner regions within the installation space
are used for screwing the gear parts together. The gear head out-

put shaft is mounted in two ball bearings; with particularly large
bearing races for radial loads of up to 500 N (for a service life of
20,000 h). Both flanges engage positively with the ring gear teeth,
which ensures both, the alignment of components relative to each
other, and the torque bracing among the casing components (intermediate flange, ring gear and casing flange). The function of the
axial screws used, is therefore limited to bracing of the casing parts
against each other.
Almost all the parts in the Optimax gear head series are designed
for a near net shape manufacturing process. By intelligent use of sintering, zinc die-casting and plastic injection molding technology, it
has been possible to manufacture all the components at optimized
costs and with the required properties: From noise-absorbing planetary gears made in plastic for the first gear stage, or alternatively
high-strength planetary gears in sintered steel for use in the overload range; to a robust, wear-resistant ring gear made of hardened
sintered steel and complex flange and casing geometries made as
zinc die-castings with high dimensional stability. By u
 sing near net
shape parts and production technology that has been perfected
over many years, the gear heads can be offered at fully competitive
prices, both for smaller batch sizes and for large series production.
The materials and lubricants used allow operation over a wide temperature range (-20 to + 90 °C). The standard version is offered with
protection class IP 50, but higher protection classes up to IP 65 can
be implemented by design and can be easily achieved by additional
measures. Despite the high proportion of near net shape parts, a
great deal of flexibility is still retained: deviations from the standard
design are possible through the use of machined planetary and sun
gears. Furthermore, output shafts can be adapted to the customer
interface.
The Optimax standard reductions, in the single-stage range, go
from 3:1 to 5: 1 (preferred type) and up to 9: 1. The two-stage design
is available with reductions of 15:1, 25:1 (preferred type) and 45:1.
The robustness and overload capability of the Optimax gear head,
allows high acceleration and braking torques to be realized, which
enables a significant reduction in cycle times for customer applications. The Optimax 63 series gear heads can be equipped with
powerful, overload capable ECI 63 and ECI 80 series motors. These
drive solutions are characterized by high overload capacity and
high output performance. In terms of functionality, compactness,
overload capacity and efficiency, a drive unit based on the ECI 63
K4 motor and the Optimax 63 gear head should be more than capable of meeting any customer requirements. Those interested to
learn more can view the documentation for the new drive solutions
(technical data, drawings, and 3D models) in the ebm-papst Zeitlauf online portal.
Of course, the Optimax 63 preferred types are now included in
the online portal and are ready for dispatch within 48 hours from
receipt of order.
Photographs: ebm-papst St. Georgen GmbH & Co. KG

www.ebmpapst.com

02 The Optimax series designed intelligently, both in terms
of multiple use of components and a strategically
favorable range of gear reductions
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Product News
Cool and Energy-efficient thrust spherical
roller bearings from Nachi

Special bearings solutions from NKE’s
‘Advanced Engineering’

EXS, the thrust roller bearings from Nachi, are well suited to
support the axially loaded shafts ranging from 65 to 160 mm in
diameter. Apart from the typical advantage – tolerance against
deflection and misalignment of the shaft – these improved
bearings heat up 30 % less as compared to standard-type thrust
spherical roller bearings, even at high speeds of 3 500 rpm and
shaft diameter 65 mm. The engineers at Nachi have achieved this
feature using a low-friction steel cage that completely encloses the
rollers. Combined with a high-quality surface of the rollers and
considerably low frictional and heat losses, the EXS type bbearings
can run at 20 % higher speeds and achieve a significantly higher
energy-efficiency. Moreover, these bearings can run at significantly
higher loads due to the optimized roller curvature of the rollers
with large diameters. Due to their reliable roller
guidance with an enclosed, pressed steel cage
and their inner and outer rings made of
high-grade steel they achieve a very long
service life.

At this year’s Hannover Messe, the company NKE Austria GmbH
exhibited its bearings for demanding applications such as
agricultural machines, mechanical & electrical drive systems,
pumps and compressors, and also rail vehicles and wind power
plants. NKE offers bearing types such as cylindrical, spherical and
taper roller bearings, angular contact bearings, deep groove ball
bearings, 4 point contact ball bearings and customized special
bearings. One of NKE’s major
strengths is its range of single row
cylindrical roller bearings. It
features optimum operational
reliability and maximum cost
effectiveness. Moreover, NKE also
launched its ‘Advanced Engineering’ department where special
bearing solutions are developed
in close cooperation with the customers, where new technological
approaches from R&D and practical experience are combined.

www.nachi.de

www.nke.at/en/home

Highly accurate inclination sensors
despite shocks and vibrations

KTR extends its line of lightweight torque
limiters with 2 new sizes

The company, ASM Sensors has introduced ‘Positilt PTK29’
inclination sensor that compensates dynamic influences to give
correct values even when in motion. The sensor measures inclination between +/-180 ° with 1 axis or +/-60 ° with 2 axes. Utilizing
gyro-compensated ‘mems’ technology, the sensor’s position signal
is instantaneous with no delays and has a static linearity up to 0.05 °.
The ‘Positilt PTK29’ can be mounted with selectable axis orientation. The sensor electronics are completely enclosed and protected
by a hermetically sealed stainless steel housing. The compact, 10
mm flat and max. 49.5 mm wide sensor housing enables installation
in space restricted locations. Its rugged
design enables it to operate in areas of high
shock and vibration in a temperature
range of -40 to +85 °C. The sensor is
available with digital (CANopen, CAN
SAE J1939) and analog outputs.

The ‘Syntex-NC’ overload coupling offers a
hybrid design and is manufactured with a
wear-resistant surface coating. The design is
based on a backlash-free, positive locking
ball-latching principle, separating the input
and output in milliseconds when exceeding
the torque. The torque limiter is available in
2 functional systems: The ratchet design, the coupling re-engages
automatically after removing the overload after 15 °, whereas the
synchronous design re-engages after 360°. In both cases the
coupling is automatically ready for operation again. KTR has now
extended its line to include sizes for shaft diameters up to 15 and
up to 60 mm with a maximum release torque of 14 and 550 Nm
respectively. The ‘Syntex-NC’ is additionally available in connection with the flexible ‘Rotex-GS’ jaw-type coupling and the
torsionally stiff ‘Toolflex’ metal bellow-type coupling.

www.asm-sensor.com

www.ktr.com

High pressure stainless steel filter of HFL series from Argo-Hytos
The high pressure filters of the HFL series from Argo-Hytos, are
suitable for applications with extreme ambient conditions thanks
to their corrosion-resistant filter housings made of stainless steel.
Typical applications are in the energy and waste disposal industry,
the mining industry and in the offshore sector. 3 different housing
lengths as well as filter of various fineness are available to provide
the best possible filtration concept according to the respective
requirements. The use of filter elements with star-folded filter
material ensures the lowest pressure losses and high dirt absorption. This results in particularly long maintenance intervals and
excellent results in terms of oil cleanliness. The standard built-in
WORLD OF INDUSTRIES – MOTION, DRIVE & AUTOMATION 4/2017

optical clogging indicator signals the time of
the filter maintenance, whereby an optimal
utilization of the filter life time is achieved.
Important operating characteristics of the
filters are: Nominal flow rate of up to 180 l/min,
Filter fineness from 10 μm(c) to 60 μm(c),
Operating pressure up to 400 bar and Hydraulic
fluid: Mineral oil and bio-degradable fluids
(HEES and HETG).
www.argo-hytos.com

Suction and low-pressure hose for a temperature range of -40 to 100 °C

New selective laser sintering material
from Igus for additive production

The company, Dietzel
Hydraulik provides the ideal
hose solution for use in
extreme weather conditions or
in particularly tight installation spaces in construction
vehicles, machines or plants.
The suction and low-pressure
hose ‘17A’ impresses with its
high temperature resistance
from - 40 to +100 °C. Its design,
2 high-tensile fabric braid
reinforcements and 2 parallel wire netting inserts enable a tighter
bending radius to be realised compared to the standard SAE 100 R4
(66 % on average). Pressure tests indicated a significantly higher
pressure resistance, in this case, the 17A is 20 % better than average
suction hoses in accordance with the SAE standard. It is available
in the nominal diameters of DN19–DN152.

The motion plastics specialist igus has expanded its 3D printing
range and now offers a new laser sintering material, which is
particularly suitable for the additive manufacturing of gear wheels.
The iglidur i6 laser sintering material has been specially developed
for lubrication and maintenance-free gear wheel applications. This
new material for selective laser sintering (SLS) is characterised by a
wear resistance of at least 6 times than that of standard materials,
thereby extending the service life of moving applications. In the
igus test lab, iglidur i6 was tested in comparison with conventional
materials for SLS printing. In the test, a worm wheel was tested
with 5 Nm torque and 12 rpm. The gear wheel made of the
standard laser sintering material PA12 remained stationary after
521 cycles since the coefficient of friction had increased too much.
The gear wheel made from the new laser sintering material iglidur
i6 showed minor wear after 1 million cycles and was still fully
functional. The new material now expands the already existing
range of 6 Tribo-Filaments for the FDM method and iglidur I3 for
the SLS process.

www.dietzel-hydraulik.de/en

www.igus.com

IndraControl XM2201: Robust hardware
for extreme environments

Helical-bevel gear units by Bonfiglioli
expand the portfolio of its heavy duty drives

6 European and American certification boards have approved
Bosch Rexroth’s IndraControl XM22 control hardware for use on
ships and offshore installations. The certifications include the
control hardware and extension modules for the expansion of
the communication interfaces. This variant of the IndraControl
XM22 uses the same modern processor technology for high
performance as the standard versions. The hardware proves itself
as a high-performance solution even in extreme ambient
conditions. The control modules are approved for a temperature
range from -25 to +60 °C. The rugged and shock-resistant
electro-mechanical system can
withstand vibrational loads of up to 5 g
and impacts of up to 30 g. Both, the
control electronics and the I/O
modules are extremely resistant to
EMC influences.

Bonfiglioli, the Italian company specializing in the manufacturing of
gearboxes, gear motors and drive systems, continues to expand its
range of helical-bevel gear drives by presenting 4 new sizes of the
proven HDO helical-bevel gear series: 71, 81, 91 and 95 ranging from
9 to 23 kNm torque. The new helical-bevel gear units of the HDO
series are modular in design, extremely reliable, and offer high
flexibility due to vertical and horizontal symmetry. Due to the robust
cast-iron housing and the ground-profile bevel gears, according to
the latest finishing processes, an extremely quiet and vibration-free
operation is ensured even under the roughest operating conditions.
The HDO series by Bonfiglioli is suitable for IEC and other international standards of electric motors. The new
sizes of the HDO series are designed for the
heavy-duty industry and specifically for material
handling, mining, food and beverages, construction, water and waste water, recycling.

www.boschrexroth.com

www.bonfiglioli.com

Brake technology 4.0 —
upgrade now!
ROBA®-brake-checker: Permanent
brake monitoring of switching
condition, temperature and wear

www.mayr.com
MAYR-englisch.indd 1
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