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Oerlikon

shaping the future — Editorial

Great opportunities
Jürg Fedier, CEO/CFO

Dear Readers
With its innovative industrial solutions, Oerlikon has been a driving force of technical and economic change for more than 160 years. The company invented
and industrialized modern thin-film coating and vacuum technology, refined
the fabrication of high-quality manmade fibers for completely new applications,
transformed mechanical transmissions into high-performance systems by using
electronics and much more. For 160 years we have continuously adapted to
change – and now more than ever this is crucial to our success.
The advancing digitization and expanding population of the world, the momentum in growth markets and the need to tackle environmental challenges have
changed the rules and fundamentally recast the world economy and global
economic balance – and these changes continue to accelerate. This development creates risk, but also tremendous opportunity for a technology group like
Oerlikon. Turn to pages 7 through 15 to learn about the megatrends that are
particularly important to us.
The end markets in which Oerlikon technologies are applied have been forecast
to remain structural growth markets for decades to come. On pages 17 through
39, you will learn about the areas in which Oerlikon’s innovations are being used today – in
cars, clothing, food production, cell phones and televisions – and about the advantage they
create for our customers, and ultimately, the advantage they create for you.
The future? One constant in history is this: the future is notoriously difficult to predict (see
page 50). Nonetheless, we think every day about the needs that our customers, end consumers and markets may have in the future so we can develop the right solutions with a next
generation of technologies and products. On pages 41 through 49, you’ll see how forecasters think we will eat, live, clothe ourselves and move around in the not-too-distant future,
and how Oerlikon is preparing for these changes. No matter what the future may look like,
we intend to actively shape it rather than just react to it – for the good of our customers, end
users and our company.
I hope you find this issue of our magazine interesting and insightful.

Lamborghini is a customer of Oerlikon

Best regards

Jürg Fedier
CEO/CFO
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Oerlikon

Textile Segment
The innovative manmade fiber systems
produced by Oerlikon Barmag have a global
market share of more than 45 %.

Advanced Technologies Segment
About one-third of all cell phones worldwide
function through thin films produced with Oerlikon
technology.

Drive Systems Segment
50 milliseconds: the seven-speed automatic
transmission used in the new Lamborghini
Aventador has set this world-record time –
powered by Oerlikon Graziano.

Vacuum Segment
The world’s largest telescopes use the
technology of Oerlikon Leybold Vacuum to
coat mirrors and provide cryogenic cooling
to temperatures of around –250 °C.
Coating Segment
25 % of all PET bottle
caps are pressed in
molds reinforced with
coatings applied by
Oerlikon Balzers.

Oerlikon
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Oerlikon’s footprint in
global growth markets
Oerlikon’s leading technologies and solutions are helping its customers offer high-quality
products in the following growth markets and venture into new fields of application:

Sales split of Oerlikon’s Segments
Textile Segment
Drive Systems Segment
Vacuum Segment
Coating Segment
Advanced Technologies Segment

Food

Technical fibers produced on machines made by Oerlikon’s
Textile Segment are found in agricultural applications.
Drive Systems builds transmissions for agricultural equipment. Oerlikon Leybold Vacuum offers vacuum solutions
for the processing, food and packaging industries.

Clothing

Oerlikon is the world’s largest manufacturer of textile machines for the production of manmade fibers. As a result,
the majority of global clothing yarn production is done on
Oerlikon machines. The high quality of the yarn enables it
to be used in a diverse range of functional and sophisticated applications.

Transportation

The Coating Segment applies protective coats to highly
stressed engine components. Fibers and materials used
in a vehicle’s interior – which weigh up to 20 kilograms in
today’s cars – are produced by Oerlikon textile equipment.
Drive Systems develops high-performance transmissions
for sports cars, locomotives and commercial vehicles.

Infrastructure

The Drive Systems Segment manufactures transmissions for construction equipment. The Textile Segment
produces technical fibers for buildings, road construction
and landscaping, and the Vacuum Segment provides
coating solutions for architectural and facade glass.

Energy

Drive Systems offers transmission solutions for surface
and subsurface mining, the extraction of oil and gas
as well as the production of wind energy. The Vacuum
Segment provides solutions for the production of solar
cells and modules; Advanced Technologies’ equipment
is used for the manufacturing of thermogenerators.

Electronics

Ultracompact computer chips are produced using special coating systems from the Advanced Technologies
Segment. Such mobile applications as smartphones,
navigation systems and MP3 players are manufactured
with the help of Oerlikon technology.
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shaping the future — Megatrends

Megatrends
steer the future
We live in an age of breakneck change and exponential growth. The
tremendous expansion in world population, computing power, storage capacity and bandwidth has created truly global markets; global markets in which the landscape of economic power has altered
as developing nations enjoy disproportionate rates of growth and
in which mounting environmental concerns pose challenges which
require new, clean and more efficient production technologies.
Oerlikon as well has to adapt to these changes – which is not new to
the company. We have been driving change through innovation and
refocusing our business to meet changing conditions for 160 years,
all the while doing our part to create a “better life” with innovative
solutions that help meet the growing need for food, clothing, infrastructure, transportation, energy and electronics in an efficient and
environmentally sound way.
Although specifics relating to the future are impossible to predict,
sweeping change fueled by megatrends is guaranteed. Futurologists have identified more than 100 such megatrends. We have
grouped and described those relevant to Oerlikon into four categories on the following pages: technology and digitization, demo
graphics and aging societies, globalization and emerging markets
and environmentalism and clean technologies.

Oerlikon
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Technology & digitization
The carousel of innovation continues to turn faster and faster.
The three driving forces behind the digital revolution – computing
power, network bandwidth and storage capacity – are expected
to grow exponentially for the foreseeable future and transform
societies, industries and value chains in an increasingly faster
and profound way.
Growth rates and penetration are staggering. For example, the
global penetration of mobile phones is unmatched in the history
of technology. The first commercial cellular network was established in 1978. By 2002, mobile subscriptions had surpassed
the 1 billion mark and exceeded those for landlines. By 2015,
mobile subscriptions are expected to match the world’s population. Human-machine interaction through language recognition
has entered the mainstream. Brain-computer interfaces are being tested. The so-called “Internet of Things”, e.g. digital, remote
management of household appliances, heating, security, etc., is
being developed. Experts say it is just a matter of time until the
computing power of the human brain will be available in a consumer PC costing less than USD 1000.
The development of digital models, virtualization, miniaturization and automation is forecast to accelerate and dramatically
change the business models of traditional industries:
3-D printing: 3-D printing makes it possible to create physical
items from a digital blueprint anywhere and by anyone. Threedimensional, additive manufacturing is already being used to
create complex mechanical components, eyeglasses and custom-fitted prosthetic limbs, using materials such as plastic, steel,
glass and titanium. Biotechnology firms are experimenting with
3-D printing of organs. 3-D printers are on the same price/performance trajectory as ink-jet printers once were. Prototyping,
global production networks, spare-part suppliers and global logistics are only a few areas already preparing for 3-D printing
opportunities.

Moore’s law
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Micro-Electro-Mechanical Systems (MEMS): Sensors, actuators, microphones, focus of camera lenses and switches are
components that allow miniaturization of today’s communication
needs and global networking. Connected devices are expected
to reach the 15 billion mark by 2015 and to surpass 50 billion by
2020.
Crowdsourcing: Leveraging powerful, global communications
platforms facilitates new ways of innovation management that
integrate external partners and customers in R&D and product
design. The automaker Fiat, for instance, invited the general public to help develop its Mio model. The company took more than
10 000 external recommendations into consideration and won
awards around the world for the vehicle’s design.
Having swept through the financial, telecommunications, electronics, entertainment, printing and music industries, the digital
revolution is now forecast to transform mechanical and plant engineering. All Oerlikon Segments have taken initial steps to develop solutions on the product level: for the production of manmade
fibers, Oerlikon Barmag has developed a factory-control system
that links all machines in a production site. The performance of
Oerlikon Graziano sports car transmissions is based on unique
software know-how. The latest pumps produced by Oerlikon
Leybold Vacuum are equipped with controllers that make it possible to monitor and control machinery using the Internet and
wireless networks.
For Oerlikon, this next wave of the digital revolution could create
new options and growth opportunities in a variety of areas, such
as a global service business focused on availability and reliability
through smart, networked diagnostic systems.
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Demographics & aging societies
Current trends suggest that the world will undergo an unprecedented demographic transformation producing far-reaching changes.
World population is expected to climb from about 7 billion today
to more than 10 billion within 50 years – largely due to high birth
rates in countries such as Bangladesh, Egypt, Indonesia, Mexico, Nigeria and India. This increase in population is expected
to occur against the backdrop of continued urbanization. Today,
about 57 % of the world’s population live in metropolitan areas.
In 20 years this number is expected to reach 63 %. Megacities,
those with populations in excess of 10 million, are forecast to rise
in number from 23 to 35 in the same period. The urban population in the BIC countries (Brazil, India and China) alone is forecast
to increase by another 600 million within the next 20 years. To
put it another way, this is equivalent to a new city of 5 million
people being created every two months.
If current trends continue, there will not only be more people,
different types of people. The middle class in growth regions is
expanding and has disposable income for the first time, and the
populations of China, Japan and Europe are getting older. Longer life expectancies and lower birth rates in these countries suggest that by 2015 there will be more people older than 65 than
under 15 for the first time in recorded history.
These demographic trends will transform markets, alter consumer behavior and require new industrial solutions. For example,
Asia, no longer just a lower-cost production hub for the OECD
(Organisation for Economic Co-operation and Development), is
predicted to become an even more important economic force
as domestic consumption fuels domestic markets. In the last decades, the consuming middle class in Asia and the rest of the
world has increased to 2.4 billion people. By 2025, that number
is expected to nearly double again, to 4.2 billion consumers – of
whom almost 2 billion will reside in the BRIC (Brazil, Russia, India
and China) countries. It is forecast that the number of middleclass consumers will exceed the number struggling to meet only
basic needs for the first time in history.

World population development
in billion people

10
8
6
4
2
0

0

500

1000

1500

2100

Main sources for this article: UN, McKinsey & Company, Siemens AG

These emerging-market consumers are expected to become the
dominant force in the global economy. Forecasts suggest that
by 2030, almost 60 % of the estimated 1 billion households with
annual earnings of more than USD 20 000 will be in emerging
markets. China, for example, has already overtaken the United
States and Europe as the world’s largest car market.
These new middle classes exhibit a form of consumption behavior characterized by an interest in functionally simplified products
sold at low prices – like the compact car Tata Nano, which was
developed by the Indian Tata Group specifically for its home market for a price of approximately USD 2 500. At the same time, this
growing form of consumption seeks environmentally conscious
production processes that use fewer resources and have higher
levels of productivity.
Even under the most pessimistic scenarios for global growth,
emerging markets are likely to significantly outperform developed
economies for decades to come.
Oerlikon’s customers are involved in the production and processing of food, clothing, infrastructure, transportation systems, energy and electronics. Demographic trends are forecast to generate mid- and long-range growth momentum and opportunities
in these markets and the industrial facilities necessary to serve
them. Oerlikon is already well positioned thanks to our productive, high-quality and energy-efficient industrial solutions and our
continued adaptation to changes in consumer behavior. Our solutions must assure the most cost-efficient production possible
through high levels of standardization and simplification, yet be
flexible enough to allow customized end products for high-end
customers.

World consumption

World population

in USD trillion
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Globalization & emerging markets
As emerging markets continue to build economic muscle and the
pace of globalization increases, a fundamental shift of power has
occurred – toward Asia in particular. In 2005, 1 050 of the world’s
largest companies were based in the United States and Canada,
650 in Western Europe and none in China. By 2010, this figure
had fallen to 750 in the United States and Canada and 600 in
Europe. In contrast, China had joined the ranking for the first time
with 250 international companies.
Global competition, together with the pace of innovation and
technology penetration, has resulted in shorter corporate life
spans. The average life span of large and successful corporations (S&P 500 companies) has fallen materially; the momentum
of being big and successful is no longer enough. As innovation
cycles – and the window of opportunity to capitalize on them –
speed is now paramount.
These trends are forecast to continue and economists believe
that global growth will increasingly be generated by the emerging
markets. In 2012, the cumulative gross domestic product of all
developing and emerging markets was expected to surpass that
of industrial countries. In 20 years it is forecast that 19 of the 30
largest economies will be what today are considered emerging
markets. Today, the figure stands at 14. The share of global GDP
generated by the United States, Europe and Japan is projected
to fall from the current level of 56 % to well below 50 % by 2030.
At current rates of growth, China will surpass the United States as
the world’s biggest economy even before 2030. Following in the
footsteps of the BRIC countries, the next generation of emerging
markets for example Mexico, Turkey, Indonesia, Colombia and
Vietnam is on the rise. With high GDP growth rates (>5 % p.a.),
several of these markets are expected to rank among the top
20 economies by 2050. Mexico, if this scenario unfolds, would
be the 7th-largest economy, Turkey the 12th and Vietnam the 14th.
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Emerging market growth means that new markets are opening up,
and the number of middle-class consumers in these markets is
expected to increase to more than 4 billion people by 2030.
The pace of global competition is likely to intensify: countries like
China aim to shed their status as low-cost producers in favor of
R&D powerhouses. The importance of China as an R&D center
continues to increase; today it is the second-largest investor in
global R&D. In China’s current five-year plan, R&D expenditure as
a portion of GDP is targeted at 2.5 % by 2015, which would put
their R&D investment on the same level as Switzerland, Germany,
Austria and Singapore.
The foregoing is both a risk and an opportunity; a risk for those
companies that cling to the status quo and react slowly or not at all,
and an opportunity for fast-moving innovators with global reach.
More and more, it appears that the successful businesses of the
future will be those global companies that maintain local roots and
operations while having the capacity to flexibly adapt standardized
products for a diversified global market. With about 160 sites in
34 countries, Oerlikon has a global presence and is well positioned to further benefit from the effects of globalization. Nearly
50 % of Oerlikon’s sales are generated in emerging markets and
two of our Segments have established key emerging markets as
second “home” markets. This means they have local management
teams, local R&D and are focused on serving local markets.
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Environmentalism &
clean technologies
World population growth and emerging market economic growth
are creating environmental challenges. Despite environmental
protection efforts, urbanization, industrialization and the “electrification of everything” have meant that energy needs and consumption are increasing exponentially. World energy demand is
forecast to grow by 40 % by 2030; emerging markets are forecast to account for 96 % of this growth, with half of that coming
from India and China. Energy consumption in India is expected
to double by 2030.
The nominal cost of crude oil, stable at around USD 20 per barrel from 1990 to 2000, rose to more than USD 100 per barrel by
2012. The scarcity of fossil fuels and the high cost of exploration
and extraction have led to increased investment in alternative
and renewable sources of energy. Despite increased investment,
it is not forecast that these will replace fossil fuels in the short
or medium term. Current estimates are that fossil fuels will still
account for as much as 81% of the world’s total energy supply
in 2030. If this is correct, CO2 emissions will remain a problem.
For this reason, it is expected that “lean energy”, i.e. energy efficiency, will feature at the top of the agenda.
Industrial production in particular is expected to experience significant productivity gains and exhibit energy efficiency potential. The trend toward lower energy intensity indicates that this
process is already under way. In addition to a significant drop in
world energy intensity, an even more important trend is evident:
the convergence in energy intensity between countries, including India and China, where industrial production accounts for as
much as 70 % of total energy consumption.
Product intelligence is expected to account for much of the efficiency gains. Increasingly compact and affordable sensors that
can be integrated into almost anything provide information that
can optimize performance and save energy. Machines and devices communicate with one another about such key indicators
as performance levels and idle modes, and intelligent software
optimizes performance. Machine-to-machine communications is
already exploding as the number of connected devices is expected to exceed 50 billion by 2020.
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Thanks to its innovative industrial solutions, Oerlikon is doing its
part to protect the environment today, particularly with respect
to the efficient use of energy. In 2004 the Textile Segment successfully implemented the “e-save” program in which machines
that use up to 50 % less energy are awarded the “e-save” label.
Drive Systems has developed special energy-efficient transmissions based on seamless shift technology using the single-friction
clutch principle, as well as an innovative two-speed transmission
that reduces energy consumption, lowers transmission losses
and facilitates engine downsizing. Vacuum’s new solutions for energy savings help steel manufacturers reduce energy consumption in the steel degassing process by 30 % thanks to the application of modern dry-vacuum pumps instead of conventional
technology. Steel manufacturing accounts for 20 % of total manufacturing and industrial CO2 emissions and is therefore a main
focus. Coatings produced by the Coating Segment can reduce
engine fuel consumption by up to 10 % – and they are able to replace such environmentally risky industrial processes as chrome
plating. Furthermore, the Vacuum and Advanced Technologies
Segments are providing solutions for the solar industry.
The growing importance of economically feasible and resourceconserving industrial solutions will provide Oerlikon with pivotal
growth opportunities in the future.

CO2 emissions 2010
Industry and manufacturing 33 %
Others 20 %
Agriculture 3 %
Residential 5 %
Electricity/heat (nonmanuf.) 21 %
Road transportation 13 %
Other transportation 5 %

Environmentalism &
clean technologies

IWC.
The future of watchmaking
since 1868.

The future’s safe.
Portuguese Perpetual Calendar. Ref. 5023: One thing at IWC
always remains the same: the desire to get even better. Here is
one of the finest examples, with the largest automatic movement manufactured by IWC, Pellaton winding and a seven-day
power reserve. The perpetual calendar shows the date and moon
phase, and the year – until 2499 – is shown in four digits. In short:
a watch that has already written the future. IWC. Engineered for men.

Mechanical IWC-manufactured movement | Pellaton
automatic winding system | 7-day power
reserve with display | Perpetual
calendar (figure) | Perpetual moon
phase display | Antireflective
sapphire glass | Sapphire-glass back
cover | Water-resistant 3 bar | 18 ct red gold

IWC Schaffhausen, Baumgartenstrasse 15, CH-8201 Schaffhausen. www.iwc.com

shaping the future — End products

From Formula 1
to the home
Thanks to Oerlikon’s innovative solutions, the company’s industrial
customers can create specific added value for consumers: products
with a sweeping range of functions, eye-catching design, comfortable handling and the highest quality. The satisfied customers do
not stop there. The Sauber F1 Team relies on the high-performance
coatings of Oerlikon Balzers. But this is just the beginning: the
range of products made and processed by Oerlikon’s systems and
technologies is immense.
The Textile Segment, for instance, is a leading producer of systems
used to economically make and finish manmade fibers. Such fibers
are no longer just found in functional clothing. Today, they are used
in more and more areas of everyday life – from cars to households.
Engine components coated by the Coating Segment help improve
mileage. Automakers can use coated forming tools to manufacture vehicles in a cost-efficient manner – and offer their products
at a lower price in the marketplace as a result. The coating technology also makes it possible to produce harder tooth implants and
scratch-resistant crystals for luxury watches.

IWC is a customer of Oerlikon

There is no better place than the driver’s seat of a sports car to
bring Oerlikon’s technology to life: in the top-line models made by
Lamborghini the drive solutions provided by the Drive Systems
Segment create incomparable driving dynamics. The efficient
vacuum pumps produced by the Vacuum Segment act as enablers
in the manufacture of many everyday products – from refrigerators
and DVDs to computer chips. And, thanks to the production systems of the Advanced Technologies Segment, smaller and smaller
microchips with a broader range of functionalities can be created.
As a result, consumers benefit from compact smartphones, tablet
computers and navigation devices.

Oerlikon
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shaping the future — End products

The secret
to success
Formula 1 is just the most prominent example: our
innovations also provide new functionality, attractive
design, exceptional reliability and environmentally
friendly performance to tires, clothing, carpets, engines,
cell phones, watches, dental implants, artificial turf,
LEDs and sports cars.

At speeds of up to 350 km/h, today’s Formula 1 race cars rocket around the racetracks
of the world. It takes them just 2.5 seconds, or a mere 35 meters, to accelerate from 0 to
100 km/h. The cars’ engines are technological marvels. Delivering up to 800 hp, they are
among the most powerful pieces of equipment in the world. The transmission components
that transfer the power produced by the engine to the chassis and wheels must be able to
withstand the highest levels of stress. Such resilience is made possible by, among other
things, the high-performance coatings that the Coating Segment provides to the Sauber F1
Team. This process alters the surfaces of components in a manner that markedly optimizes
their effectiveness. Coatings are primarily used in Formula 1 to reduce wear, prevent corrosion and create a longer service life. The range of treated components extends from clutch
parts, brake-pressure regulators and brake covers to chassis parts and wheel bolts.
One of the most important coating processes is known as physical vapor deposition (PVD).
The components to be treated are placed in a vacuum chamber. At temperatures of up to
600 °C, a high-purity material like titanium is vaporized with the help of an electric discharge. At
the same time, a reactive gas is systematically introduced. The result of this process is a firmly
adhering, thick coating whose strength is many times that of steel.
Better fuel mileage thanks to coatings
The know-how in the area of surface treatment in the Coating Segment is not just needed by
the top ranks of auto racing; it is also highly sought after by the entire automotive industry.
Thanks to the coatings applied to such components as diesel injection pumps, fuel consumption can be reduced by up to 10 %. Here, Oerlikon technologies directly help increase
efficiency and conserve natural resources.
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The tremendous stresses of
Formula 1 racing can be
handled only with the help of
Oerlikon Balzers’ coatings.

Oerlikon
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The forming and punching tools used in the automotive industry also receive high-performance coatings that increase their strength and work lives. Last year, the Coating Segment launched the second
generation of the particularly efficient and environmentally friendly process onto the market: the pulsedplasma-diffusion (PPD™) technology makes it possible to treat the surfaces of forming tools without
having to apply the typically used method of hard-chrome plating. Cost savings of up to 65 % can be
achieved because the tools have to be coated just once during their service life. As a result, Oerlikon
does its part to produce cars in a cost-effective manner for the mass market. But there are also many
other products we use every day that are coated by Oerlikon: these treatments also produce the hard,
scratch-resistant surfaces for tooth implants and for the crystals of luxury Swiss watches.
Manmade fibers for safety and comfort
The car is also an important application field in other Oerlikon Segments, including the textile business.
In this area, Oerlikon production solutions that are used to make manmade fibers significantly contribute to the safety and comfort of state-of-the-art vehicles. Today, every car contains on average about
20 kilograms of textile materials, primarily consisting of manmade fibers. Tear-proof fibers made of
polyamide, polyester and nylon are used in seat belts and airbags. Nonwovens are used for roof linings,
floor mats, interior linings of the trunk and doors, seat covers, cushions and insulating matting in the
engine compartment.
Another large application area for manmade fibers in cars is tire cord. These polyester fibers are extremely strong, but are able to retain their elastic characteristics. They also have exceptional temperature and form stability. Tire cords are placed between various layers of rubber, lending stability to the
tires in the process. The filaments produced on Oerlikon Barmag machinery are used in a large part of
worldwide manufactured tires.
Other means of transportation also contain large amounts of manmade fibers: airplanes, buses and train
vehicles use manmade materials for seats, floor coverings and belts. Today’s sailing yachts could never
be built or operated if manmade fibers did not exist: most hulls consist of fiber-reinforced plastics. And
the ropes and sails are made of manmade fibers as well.
Market leader in production of manmade fibers
Ever since Oerlikon Barmag was established in 1922, the company’s engineers have worked to refine
spinning technology. This hard work has resulted in highly productive systems that produce manmade
fibers for use in all sorts of applications thanks to their wide range of characteristics. But the production
principle has remained the same since the process was invented: a granulate material made of plastics
is melted, and a spinning pump then presses the melted mass through very small nozzles at extremely
high pressures. The result is continuous filament. Manmade fibers are the future of textiles: unlike natural

Lighting, clothing, food, cars
and cell phones: Oerlikon
technologies are part of our
everyday lives and accompany
us everywhere we go.
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Oerlikon technologies are also widely used
in medical devices. For instance, Nobel
Biocare – a world leader in restorative and
aesthetic dental solutions – has been
working closely with Oerlikon Balzers for
more than 10 years. The coatings applied
to the screws that connect a prosthetic
restoration with a dental implant facilitate
the tightest tolerance and reduce rubbing
and abrasion, ensuring a perfect, longlasting fit in the implant. The coatings of
Oerlikon Balzers are also found on surgical
instruments. Elsewhere, sterile, bacteriakilling bandage material is made with
special manmade fibers produced on machines manufactured by Oerlikon Barmag.
And thanks to the systems made by Oerlikon
Leybold Vacuum, these medical supplies
can be kept sterile by storing them under
vacuum conditions. Vacuums are also
needed in cancer research and treatment.
The turbomolecular vacuum pumps produced by Oerlikon Leybold Vacuum create
the high vacuum needed for proton therapy.

fibers made of cotton, the cultivation of which competes for land used for food crops, the raw materials
of manmade fibers are nearly infinite in their availability, are recyclable and, above all, cost much less.
The advance of manmade fibers is fueled not only by their multifaceted applications, but also by their
very specialized qualities. Another important factor is that they now feel almost like natural fibers and are
particularly comfortable to wear. To achieve these qualities, the filaments are treated by special texturing
machines like the ones made by Oerlikon. In this process, the surfaces are roughened, a step that lends
them the look and feel of natural fibers. After being textured, they can be cut into smaller segments and
woven into high-quality yarns as staple fibers.
The traditional application area for manmade fibers remains clothing – but other uses of material have
already reached a share of about 20 % of manufactured fibers. Thanks to manmade fibers with various
characteristics, the functional purpose of specific clothing can be individually determined. For instance,
some fibers have low soiling characteristics, which makes them very easy to clean. Others have excellent insulation properties or are particularly breathable. Manmade fibers with tailored functions are found
in such clothing as ski jackets that keep the wearers warm while they ride on a ski lift. Or in a jogging suit
that wicks sweat from the body while shutting out the cold outside air.
Manmade fibers pervade all aspects of life
The uses of manmade fibers now extend far beyond clothing. Today, manmade fibers with diverse characteristics are also used extensively in household textiles, including tablecloths, napkins, curtains and,
of course, carpeting. Up until the middle part of the 20th century, natural fibers were used to meet most
of the demand in this segment. Today, however, around 90 % of all carpeting is made with manmade
fibers. With a market share of more than 70 %, Oerlikon Neumag is the leading supplier of machinery
used to manufacture carpet yarn. There are many reasons why manmade fibers have become the material of choice for carpeting: For one thing, the fibers cost less to produce. For another, the carpeting is
easier to care for, more robust and better suited for people with allergies.
Manmade fibers are also being used in geotextiles. These materials are a type of mat that is used
to protect against erosion. They prevent hillsides from disintegrating and are used in road building.
Thanks to innovations, increasing numbers of applications for manmade fibers are arising. In one of
these areas, fibers like these are used in such building materials as fiber-reinforced concrete, a material that is capable of withstanding substantial stress and is particularly suited for use in the road
surfaces of bridges. In laboratories, researchers are now experimenting with smart textiles containing
Oerlikon
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manmade fibers. Acting as seat covers in a car, these materials could contain sensors that would
measure a driver’s weariness level or help maintain the temperature of the interior by controlling the
heat and air-conditioning.
Highest levels of driving dynamics in sports cars
There are also applications by which consumers can experience Oerlikon technology directly themselves: anyone who slips behind the wheel of a Lamborghini will enjoy the exceptionally high driving
dynamics provided by the drive solution of Oerlikon Graziano. The Drive Systems Segment is a global
leader in the production of manual and automatic transmission systems for high-performance cars. In
addition to Lamborghini, the Segment’s customers include Maserati, Alfa Romeo, Audi, Aston Martin
and McLaren. Lamborghini has been relying on the manual transmissions made by Oerlikon Graziano
since 2003. The new Lamborghini Aventador is outfitted with a drive system made by Oerlikon Graziano –
consisting of a manual gearbox as well as front and rear differentials. At 50 milliseconds, the seven-gear
transmission has the fastest shifting time of any car authorized for street use.
Oerlikon Graziano is a master in developing tailored gear solutions, from the design of the transmission
to the development of control software. A few years ago, the company also acquired a stake in Vocis,
an English company that specializes in transmission software. The software plays a key role: it interacts
with the engine’s control unit and enables the driver to select from an array of driving options, ranging
from economical to sporty. The result adds up to something more than just increased driving comfort.
A highly integrated gear system also optimizes power transmission and traction. In doing so, the system
also helps improve gas mileage.

King Soccer
takes to the
artificial pitch
Artificial turf is becoming more and more popular: and not just in
such sports as soccer, field hockey, golf, tennis and football. During
the 2010 FIFA World Cup in South Africa, a total of eight games were
played on climate-resistant surfaces. Artificial turf is also being increasingly used in landscaping, that is, the design of hotel grounds,
traffic islands and private gardens. There are many reasons for this
growth. Artificial turf is very low maintenance, which means less
work, reduced time and lower operating costs. It is always bright
green and intact, shrugging off the effects of heat, cold, rain and
shade. For this reason, it is a good alternative for covered stadiums
where natural grass requires an intense amount of care. Because
artificial turf needs no trimming or recovery time, it can be used at
any time of the day or night, a critical factor for athletics teams.
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The skilled “enabler” behind the scenes
In certain respects, the Oerlikon Graziano example is atypical. This is because the consumer comes
into direct contact with the company’s product. As illustrated by its work in coating and textile technology, Oerlikon is first and foremost a behind-the-scenes “enabler”: the company develops innovative machines and production solutions that help its manufacturing customers create added value for
consumers.
Oerlikon Leybold Vacuum is such an “enabler” as well: its highly efficient vacuum pumps and systems
are used to manufacture a large range of end products. Today, most industrial processes are conducted under vacuum conditions. This includes pre-vacuum processes used in such areas as steel
production and drying activities as well as in high-vacuum applications like coatings and in fundamental research. In one reflection of this, Oerlikon Leybold Vacuum has been a technology partner to
the European Organization for Nuclear Research (CERN) in Geneva, Switzerland, for many years (see
page 38). Vacuum pumps are also indispensable in the manufacture of components for televisions, cell
phones and refrigerators as well as in the production of optical storage media, computer chips, solar
modules and coated glass for facade glass or sunglasses.
Compact chips for electronic devices
The Advanced Technologies Segment is another Oerlikon Segment that flexes its technological muscle
in the area of chip manufacturing. It provides semiconductor manufacturers with systems that facilitate
the application of ultrathin coatings. The production solutions in the area of advanced packaging ensure that more functions can be packed in one chip and a higher degree of integration achieved. Such
ultracompact semiconductor products can be found where space is sparse – in navigation systems,
smartphones, tablet computers, set-top boxes and smart televisions. About one-third of all cell phones
worldwide comprise of components that are produced on equipment made by the Advanced Technologies Segment.
The thin-film technologies from the Advanced Technologies Segment play a role not just in the manufacture of compact microchips; they are also indispensable in the production of optical storage media
as well as hard disk read/write heads. An innovative and relatively new area of application for thin-film
technology is the manufacture of LEDs. This source of light has made big inroads into the mass lighting market: the extremely energy-efficient lamps are used in cars, streetlights and offices, and can be
increasingly found in living rooms around the world. These lights save up to 90 % energy and create an
array of new design possibilities – another prime example of an area in which Oerlikon technologies are
creating tangible added value.

Monocolor wrapped
for athletics fields (e.g. soccer) in
sand or rubber granulate as an
infill material

Monocolor with textured infill
for landscaping (e.g. gardens)

Artificial turf joins the big leagues
Since the 1990s, artificial turf has evolved from a niche to a mass
product. Over this period of time, manufacturers have made big
strides in improving the material characteristics of manmade grass.
Artificial turf is now a tufted or woven high-quality product that is
filled with rubber granulate or sand to stabilize the fibers and create an optimal composite fabric. Today’s artificial turf is available in
various forms depending on its intended use. Oerlikon Barmag has
played a role in the manmade grass’s triumphant rise: the world
market leader in the manufacture of manmade fiber spinning equipment supplies the systems used to produce yarn for artificial turf.
The manmade blades of grass can be produced in an array of forms
and colors with the cutting-edge monofilament extrusion systems
offered by Oerlikon Barmag.

Wrapped bicolor yarn
for a variety of athletics fields and
landscaping

Textured
for low-price landscaping

To make the artificial turf appear as natural as possible, two or more
colors are integrated into an individual blade. A blade consists of
four to eight twisted or wound individual fibers. To ensure that bicolor artificial-turf yarns and yarns with increased toughness and
resilience to deformation will continue to be produced in an economical manner, Oerlikon Barmag employs bicolor systems. In these
systems, two different-colored threads are turned into a single unit,
either as a core sheet or side by side. And in the near future, the
rubber granulate put in the turf will be replaced by innovative textile
structures.

Oerlikon
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All day long
Over the course of his business trips, our Oerlikon man
encounters numerous everyday objects and situations that
contain Oerlikon technologies. They enable his mobility,
allow him to conduct business, help him communicate and
stay healthy, make him smile and let him travel around the
world quickly and efficiently.
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8:00 p.m.
Arriving in London

For testing purposes, the first taxis in
London have been equipped with electric
drives using the special gearboxes from
Oerlikon Graziano.
Trains and buses use transmission
components from Drive Systems – the
coatings of Oerlikon Balzers come into
play in their production.
Surveillance cameras are made possible
with a variety of Oerlikon technologies.

10:

05 p.m.

Evening entertainment

Touch panels function with conductive
layers that are produced on Solaris
machines from Advanced Technologies.
Steel – e.g. used for window frames – is
degassed with Oerlikon Leybold Vacuum
solutions.

11:

21p.m.
At the hotel

Yarns for home textiles
such as curtains or carpets are
most likely produced on
Textile Segment machines.

6:20 a.m.
Waking up

You switch the light on, and energy flows:
its production is supported by the
Drive Systems, Vacuum and
Advanced Technologies Segments.
The LED device needs compound
semiconductors in order to work; that’s
what Advanced Technologies is for.
There is vacuum technology in every new
generation of energy-saving light bulbs.

6:25 a.m.
Get ready

Your electrical shaver is full of
Oerlikon technologies, e.g.
coatings to increase durability.

6:

40 a.m.
First refreshments

25 % of all plastic bottle caps
worldwide are produced with
Oerlikon Balzers coated molds.
Refrigerators and coffee caps
need vacuum to function and in
their production processes.
TV sets are produced under
vacuum, provided by Oerlikon.

7:01 a.m.
Morning exercise

Mobile entertainment devices for music or
games need ultracompact semiconductor
elements – a core competence of Oerlikon
Systems.
Large gear systems (as for the London Eye)
are manufactured by Drive Systems, e.g.
for mining, oil platforms, trucks and tractors.
Yarns for functional sportswear is
made out of chemical fibers produced
on Textile Segment machines.

8:10 a.m.
Having breakfast

The Financial Times at the table: Oerlikon
has been listed on the stock exchange for
40 years.
Luxury goods like watches use coatings
from Oerlikon Balzers for functional and
design purposes.

9:

05 a.m.

Talking to customer

LEDs are the future of lighting: our Vacuum and
Advanced Technologies Segments provide crucial
technology for its production.
The production of eyeglass lenses and the
drying of leather belts take place under
vacuum conditions.

10:45 a.m.

Heading to the next appointment

Oerlikon Graziano is the
market leader for innovative
gear solutions in sports cars.

10:55 a.m.
Little distraction

Manmade fibers gains
importance even in fashion –
produced on Oerlikon machines.

11:10 a.m.

Walking to a restaurant

Architectural glass is coated
using Oerlikon vacuum
technology to optimize the
climate inside the building.

11:

12:01 p.m.

45 a.m.

Lunch with customers

Food production: Drive Systems
supplies transmission solutions
for agricultural equipment.

Waiting for customers

Infrastructure: Oerlikon Fairfield produces
drive systems for earth moving equipment,
construction cranes and aerial lifts.

About 500 billion aluminium
beverage cans are bottled and
closed with a lid. About half
of all these cans are closed
using an Oerlikon Balzers
coated tool.

Manmade fibers capture more and more
applications for infrastructure, e.g. in
geotextiles.

Clever food packaging exists
because of vacuum technology.

1:

42 p.m.

Presentation to investors

USB and handheld devices
have Oerlikon Systems
technology inside.
Nearly 50 % of all the hard
disks and read/write heads
originate from an Oerlikon
system.

3:24 p.m.
On the road again

The Aston Martin DBS driven by James
Bond in the movies “Casino Royale”
and “Quantum of Solace” uses an Oerlikon
Graziano gearbox.
With Oerlikon Balzers coatings on
automotive components, a reduction in fuel
consumption of about 10 % is possible.

3:

27 p.m.
Safety first

Safety belts and interior elements need manmade
fibers: modern cars contain 20 kilograms of such fibers.
Automotive power electronics, pressure and
acceleration sensors, LED lighting, wireless
transmission, GPS and control logic systems are all
manufactured with Oerlikon thin-film technology.

4:

40 p.m.
Back to the airport

Around 50 % of the worldwide tire cord demand
is produced on Oerlikon machines.
Every diesel injection pump contains a DLC (diamondlike carbon) coated part. In order to meet the standards
for an environmentally friendly car, the injection pressure
is increased to over 2 000 bar. This is only possible
with coated mechanical parts.
Numerous automobile parts are hardened under
vacuum conditions to ensure performance and
durability.

8:00 p.m.
Back in Zurich

The gangways at your airport probably work
thanks to Oerlikon Fairfield.

6:

15 p.m.
Checking in

About one-third of all cell
phones see, hear or transmit
through thin films produced
with Oerlikon technology.
Global player: Oerlikon is
active in 34 countries.

Most of the tow tractors used at airports
use Oerlikon Graziano automatic
transmission to get your luggage to the
baggage claim area.
Air conditioners, airport security scanners,
and automotive hydraulic systems all need a
vacuum to function.

Oerlikon
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New HollaNd Td5 aNd TT TracTor series

btsadv.com

GloBal perFormers
For world Farmers

Designed and built with small to medium farms’ needs in mind, New Holland
TT and TD5 tractor series deliver advanced technology, outstanding power, true
versatility, all-day comfort and high fuel efficiency in any operation and condition.
Made to last and work longer, thanks to durable high quality components, these
strong workhorses are the reliable partners of successful farmers.
New HollaNd Td5 aNd TT TracTors uTilize oerlikoN GraziaNo compoNeNTs.

www.newholland.com - international@newholland.com
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By a factor of two

With the help of PPD™ technology from Oerlikon Balzers,
Renault-Dacia has boosted productivity and improved quality –
and has replaced the environment-damaging process of
chrome plating.
Nicolaie Nitulescu (left)
New Industrial Projects Manager
Florin Serbanescu (right)
Assistant Head of the Facility

Powerful forces are at work when sheet metal is shaped during
the manufacturing process for auto body components. At RenaultDacia’s Mioveni production site in Romania, the large presses used
to make auto body components apply 300 – 2 500 tons of pressure to the metal sheets to compress them into the desired form.
To meet the challenging productivity demands of the automotive
industry, the dies must work quickly and precisely: each day, 325 000
components are formed into shape at the Romanian Renault-Dacia
plant. Every eight seconds, the press closes down on the metal
sheets. To ensure the production process can continue to clip along
at this pace, the sheet metal cannot adhere to the cast surface of the
forming tools and their geometry may not be altered.
The sheet metal forming tools – hulks of special cast iron weighing
up to 35 tons and measuring 4.5 meters by 2 meters – play a key
role in processing the metal used to manufacture a car’s body and
chassis. Precisely polished down to the level of a hundredth of a millimeter, these diamonds in the rough must withstand unimaginable
stresses. The material and machining for these presses make them
extremely expensive. They often cost up to USD 1 million. For this
reason, just one tool is made to press one part during the entire
life span of one vehicle series. “In the past we had to regularly stop
production to polish and release the tools,” says Florin Serbanescu,
Assistant Head of the Facility at Renault-Dacia’s Mioveni site.

New Holland is a customer of Oerlikon

In 2006, Serbanescu and his team first learned about Oerlikon
Balzers’ new PPD™ technology. PPD™ stands for pulsed plasma
diffusion. A combination of hydrogen, nitrogen and electricity, the
PPD™ process hardens the surface of the forming tools to such
a degree that the massive impacts from the stamping process
no longer result in wear and tear. To achieve this, the tools spend
50 hours in special gigantic oven-like chambers undergoing a
PPD™ treatment process tailored to the requirements of large tools
(the treatment ensures an abrasion-resistant compound layer is
applied to the foundation layer to increase hardness). One single
treatment lasts a tool’s entire service life.
“We immediately realized the potential PPD™ held for us and sent
the first test tools to Oerlikon Balzers in Schopfheim, Germany,”
Serbanescu recalls. The results of the tests confirmed what the
specialists at Oerlikon Balzers had been saying all along, and it
was a done deal that the technology would be launched into series production. The areas of application at the Mioveni site have
gradually expanded in recent years. Up to now, Renault-Dacia has
had a total of 250 forming tools, including those for chassis side
panels and car bodies, that have been treated with PPD™. This has
increased productivity by about 5 %, and the need to rework the
pressed sheet metal has declined by 10 %. “Oerlikon PPD™ technology plays a key role in our production process,” says Nicolaie
Nitulescu, New Industrial Projects Manager.

The clear benefits of the technology are complemented by Oerlikon
Balzers’ turnkey services: “The large presses for producing parts for
car body shells, such as chassis side panels, are delivered, treated
and returned within a week,” says Uwe Horschig, Sales Manager of
Forming Tools and Plant Manager at Oerlikon Balzers in Schopfheim.
“When needed, we take care of the transportation logistics for the
tools, including all formalities, such as customs clearance if required,
as well as the on-site integration of the forming tools. After surface
treatment, our 24-hour hotline offers support to carmakers should
parameters need to be adjusted during the production process.”
Renault-Dacia is more than satisfied with Oerlikon Balzers’ products
and services: “An extremely close and trust-filled customer–supplier
relationship has developed over the years,” says Nitulescu.
Clean and cost-effective
Thanks to its special features, PPD™ is not just gaining ground at
Renault-Dacia. “Now, most car manufacturers rely on our technology,” Horschig reports. That’s because it doesn’t just increase the
efficiency of production processes as it only has to be carried out
once; the technology is also especially kind to the environment –
and stands in stark contrast to the most widely used surfacehardening treatment to date, chrome plating. PPD™ does not use
environment-critical materials, whereas chrome plating produces
the by-product hexavalent chromium. This element is prone to oxidation and proves incredibly water-soluble. In addition, higher costs
are associated with the chrome-plating process because tools must
be dechromed and rechromed multiple times, and there is a greater
need to plan for tool downtimes. For this reason, more and more
car manufacturers are seeking alternatives. In late 2012, Oerlikon
Balzers introduced the second generation of PPD™, which boasts
a cost advantage of around 65 % over chrome plating. “This will
further accelerate the replacement of chrome plating by PPD™,”
Horschig confidently notes.
And the next chapter of the PPD™ success story at Renault-Dacia is
already being written: this year, the production capacity at the forming
plant will be expanded. Thanks to a new addition and the purchase
of an automated stamping line, 14 additional vehicle components will
be punched and formed into shape at the plant in the future. The
tools to be used to produce car-shell parts (doors and side panels)
and structural elements like longitudinal members will also be treated
by Oerlikon Balzers. The team of automation and PPD™ will then increase the plant’s productivity by a factor of two. 
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Top-notch service

The US company Sapona Manufacturing Company, Inc.
transforms manmade fibers into high-tech threads using
texturing machines made by Oerlikon Barmag.

Steele Redding
CEO, Sapona Manufacturing Company, Inc., USA

If you want to know why the future belongs to manmade fibers, you
just have to visit Sapona Manufacturing located in the US state of
North Carolina – a customer of Oerlikon Barmag for about 35 years.
The company specializes in the production of manmade fiber yarns
for demanding uses: women’s hosiery, socks, athletics shoes and
bandaging materials. This requires the highest quality and functionality: Human skin wants to be treated with care. Nothing should
scratch. And the moisture vapor absorption and transfer must be
high and rapid. “With the right processes, manmade fibers are
unbeatable today and offer a world of possibilities,” says Steele
Redding, CEO of Sapona.
The keyword is “texturing”. This process step turns the simple manmade fibers into high-tech thread. In this process, the surface of the
yarn is roughened, interlaced and twisted, a procedure that adds
structure, a tactile sense of softness and many other characteristics to the material woven or knitted from it. Oerlikon Barmag is the

technology and world market leader in this area. To compete on
the highest levels of the textile business, Sapona became the first
yarn maker to invest in the new eAFK system, a unit that was introduced to the market for the first time in late 2011. Oerlikon Barmag
technicians set up the system at the customer’s site at the end
of 2012. And the unit has been successfully operating there ever
since. “The on-site service by Oerlikon Barmag is top notch,” CEO
Redding says.
The key to the production process is productivity. The quality of the
filament is critical for the end product. It is for this reason as well that
Sapona thinks so highly of the new eAFK texturing system: automation and a sophisticated monitoring system ensure uniform yarn
quality and, thus, significantly improved fabrication in subsequent
processes in the textile value chain. In the future, Sapona will continue to rely on Oerlikon products: “Oerlikon Barmag’s technology
plays a major role in our growth strategy,” CEO Redding says. 

Top supplier

For more than 15 years, Oerlikon Graziano has been
providing New Holland in India with innovative drive components
and solutions that ensure the performance of New Holland
tractors to improve the productivity of India’s farming industry.

Rakesh Malhotra
Managing Director, New Holland

New Holland – a brand of CNH – is a world-leading agricultural equipment producer and a part of Fiat Industrial. The company offers one of
the widest product ranges, and it is one of the most awarded brands
for its groundbreaking and accessible technology aimed at supporting
and improving farming efficiency and productivity around the world. In
India, New Holland is gearing up to provide complete farm mechanization solutions to farmers. Its commitment in providing quality, effective and ingenious machinery and solutions for Indian farmers as well
as for export markets is demonstrated by recent quality and safety
certifications received by the plant as well as by national recognitions
given to New Holland India for its commitment in developing a sustainable framework for the country’s agricultural mechanization process.
Since New Holland established its manufacturing base in Greater
Noida (India) in 1998, Oerlikon Graziano has become a technology
partner for the joint development and production of key components
such as synchronizers, electron beam welding clutches and gears.
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Oerlikon is one of New Holland’s key business partners, and this
is not only true for India, but for New Holland and CNH worldwide.
Today, Oerlikon supplies CNH with about 3 000 different components for a total volume of more than one million parts per year,
manufactured at its plants in Italy, the US, India and China. In India,
Oerlikon started its partnership with New Holland with a simple
gear, to follow with other technologically advanced products like
synchronizer units, a wide range of crown wheels and pinions, as
well as electron beam welded solutions. The relationship developed
further to codesigning and engineering support. End users benefit
from Oerlikon Graziano’s rich global experience and know-how. As
a result, New Holland India presented Oerlikon Graziano with the
“Best Supplier” award for the second year in a row, during the 2012
supplier meeting held recently in New Delhi.

100 times thinner

LEDs have a bright future. Thanks to its early research and
development efforts, Osram has emerged as one of the leading
players worldwide. The lighting manufacturer closely works with
Oerlikon Systems, a key supplier of LED production technology.
Rainer Bahner
Strategic Equipment Procurement
Dr. Andreas Weimar
Director of Front-End Process Engineering

They have always been a leading technology: the small but exceptionally bright light-emitting diodes, LEDs for short. These brilliant
lighting sources use up to 90 % less energy than light bulbs. On
top of that, these tiny wonders also open the door to completely
new applications, whether used for car lights, table lamps or largescreen displays. The German lighting manufacturer Osram recognized the potential of this technology and made investments in its
further development early in the game. “A crucial success factor
is the expertise in finding solutions for the particular applications,”
says Rainer Bahner, of Strategic Equipment Procurement at Osram Opto Semiconductors. These early efforts and the decades
of experience are now paying off: LEDs represent a strong growth
market. According to market researchers like IMS, their global
market volume soared from about USD 4.6 billion to USD 10.3 billion between 2006 and 2011; and with a market share of approximately 10.5 %, Osram is one of the top three players worldwide.

Along the way, Oerlikon Systems has served as a key supplier to
Osram, providing equipment for nanotechnology applications – including machines for LED production. Layers of only a few hundred
nanometers are applied to a semiconducting base material. These
layers are approximately 100 times thinner than a human hair. The
physical deposition of thin layers in a high-vacuum chamber is a
core competency of Oerlikon Systems that is now being successfully used in the field of LEDs.
Both teams work together closely and effectively. “Oerlikon is one
of our key suppliers for further refining LED technology and tapping
new markets,” says Andreas Weimar, Director of Front-End Process
Engineering at Osram. The lighting manufacturer based in Regensburg, Germany, especially appreciates the quality as well as the
willingness of its Swiss partner to quickly and capably respond to
new requirements and ideas and, in the process, to jointly identify
new solutions. 

Tests at –270 °C

While they are still here on Earth, satellites are subjected to
painstaking tests under extremely tough conditions to ensure
they do not fail in space. With a little help from Oerlikon’s
vacuum experts, Angelantoni Industrie S.p.A. has become
one of the leading testing providers.
Gianluigi Angelantoni
CEO, Angelantoni Industrie S.p.A.

Before satellite producers blast their probes into space, they only book
a one-way trip – with no plans to bring the device back for repairs
or maintenance. For this reason, the quality checks conducted before
launch are extremely tough. Just like the extremely tough conditions in
which the satellites will have to work perfectly in space for years at a
time: an absolute vacuum at temperatures of –270 °C. In demanding
prelaunch tests, the satellites and other components are painstakingly
checked. One provider of such exacting inspections is the Italian company ATT (Angelantoni Test Technologies), a subholding of Angelantoni
Industrie S.p.A., which is based in Massa Martana (Perugia) and has
additional manufacturing facilities in Europe, China and India.
Angelantoni is among the top three companies in this special business.
The company also operates testing facilities for the automotive and
electronics industries and is active in the life sciences and concentrated solar power technology as well. ESA, KARI of Korea, ISRO of India
and Progress of Russia are just a few of the company’s customers.

Before a satellite is shot into orbit, it is put through Angelantoni’s torture
chambers. Every conceivable sort of conditions found on Earth and in
space can be simulated in the Angelantoni chambers – sandy, dusty,
hot, cold, humid and dry conditions. To keep up with the pace of its
customers’ technical advances, Angelantoni invests huge amounts of
money in research and development. “Innovation is our most important
success factor,” CEO Gianluigi Angelantoni says.
Ever since 1988, when the company entered the business of space
simulation, Oerlikon Leybold Vacuum has been supplying the vacuum
and cooling technology – pre- and high-vacuum pumps as well as
cryopumps with the related control technology. But there is something
even more important than the pumps themselves: the engineering
and solution know-how that was used to build a simulation chamber
with the help of the components. “By contributing its expertise, Oerlikon Leybold Vacuum has really helped us become one of the leading
providers of satellite testing facilities,” CEO Angelantoni says.
Oerlikon
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Comfort, dynamics, efficiency
With its new DL800 dual clutch transmission for the R8,
Audi has built a top-class powerhouse. Oerlikon Graziano
was a member of the development team.

Michael Schöffmann
Head of Transmission System Development, Audi

“When I step on the gas, the engine begins to roar and all 550 horse
power hit the road, I know that every second of the developmental
work is paying off.” This is how Uwe Gsänger, Coordinator of Endurance Tests at Audi, describes the new R8, which he put to the ultimate
test for the first time at the Nürburgring racetrack in Western Germany
at the end of 2012 following two years of extensive developmental
work.
But there is more than the engine at work in this demonstration of
rod-and-piston muscle. After all, the engine just produces the raw
power. The real game-changer is the transmission system, which
performs the job of transferring this explosive force to the vehicle’s
wheels. This is where a true technical highlight enters the power
play: the completely redeveloped DL800 dual clutch transmission.
With this transmission technology, Audi confirms its technological
leadership once again: seven gears that change with no noticeable
interruption of power delivery thanks to the dual clutch transmission
as well as the singular control module and its software. “In terms
of comfort, dynamics and efficiency, we have entered the champions league of transmission technology,” says Michael Schöffmann,
Head of Transmission System Development at Audi.
Comfort: This is produced by gear-switching actions that the driver
no longer feels thanks to the dual clutch transmission system. There
is no longer any interruption of power from the time that the car begins to roll in first gear until it reaches its top speed. The car seems
to accelerate in one single gear. Comfort: this is also the four different driver settings in the form of a normal and a sport mode, each

with an automatic and manual option. Dynamics: this is a 0.3-second improvement in the vehicle’s ability to accelerate from 0 to 100
km/h. And efficiency: there is significantly lower fuel consumption of
up to 0.9 liters, an improvement that is largely the result of the new
transmission system.
The DL800 has been jointly developed between Audi Transmission
Engineering and Oerlikon Graziano; crucial components like the dual
clutch and the mechatronic modules are manufactured by the company and installed in the base transmission delivered by Oerlikon
Graziano. “We work with the colleagues at Graziano as equals,”
says Schöffmann, the Transmission Head at Audi. Schöffmann has
particular words of praise for the expertise and flexibility of Oerlikon’s engineers.
It was hardly a coincidence that Oerlikon Graziano was chosen to
be the technical partner. Since the end of the 90s, the Italian subsidiary of Oerlikon has been producing transmission systems for
sports car manufacturers. It made a name for itself in the process.
The close working relationship with Audi began in 2004, when
Oerlikon Graziano was part of the development process to the previous model of the R8. The rest became part of Audi’s great history: acting as the brand’s flagship, the R8 became a best seller and
earned the reputation of being one of the best series sports cars ever
made. It almost goes without saying that the first series sold out.
As a result, expectations were very high when Audi announced plans
for a new version of the R8. Can this be topped? It can!

Revamped Audi R8: the completely redeveloped DL800 dual clutch transmission
ensures comfort, dynamics and efficiency.
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Innovation is no
coincidence
In addition to drawing on incredible creativity, the
process of developing new solutions boils down
to one thing: systematic innovation management.
Ingenious ideas must be backed up by a clearly
structured approach in order to produce successful
products.
Twice a year, Klaus Schäfer calls together his closest associates and then holds a two- to
three-day workshop with them. “These meetings give us a chance to forget about daily
business for a while and ponder all sorts of questions. These questions include: What could
our customers’ world look like in 10 years? And how can we make our customers even more
successful?” explains the Chief Technology Officer of Oerlikon Barmag.
Clad in jeans and T-shirts, the high-caliber experts discuss, gesture, fantasize, debate and
cull until a handful of promising ideas emerge from their collective brains. Then, the real work
begins. Following this creative jam session, the ideas are subjected to real-world testing. Afterward, they are evaluated, prioritized, molded into project plans as well as assigned milestones and gates that dictate the development status at which an idea is to be discarded
or further investments will be made in it. Calculations are prepared to demonstrate whether
and how a plan will benefit both the customer and Oerlikon; in the end, the ideas that
survive are the ones that will benefit the bottom lines of both partners.
Market share of more than 45 %
Using this tightly interlinked system, Klaus Schäfer and his R&D team have revolutionized
the production of manmade fibers and have made Oerlikon Barmag the world market and
technology leader by far. The last stroke of genius: WINGS (Winding INtegrated Godet
Solution). This completely new way to press melted polymer through a spinneret and to wind
it at speeds of up to 5 500 m/min. cuts energy use by up to 30 %, reduces operator costs,
saves on space and increases productivity by creating more yarn ends per production unit.
In the meantime, the manmade fiber solutions of Oerlikon Barmag have gained a market
share of more than 45 %, and their range of applications is continuously expanded.
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Klaus Schäfer is one of about 1000 researchers and developers at Oerlikon. They are so
deeply involved in scientific study that they are highly sought-after partners for universitylevel research. Virtually every Segment of the company collaborates with leading institutions
of higher learning, such as RWTH Aachen, ETH Zurich and Donghua University in Shanghai,
China. Oerlikon’s array of patents is also impressive. The Group’s intellectual property
includes more than 800 patent families. With more than 10 % new patents, 2012 was a productive year. Each year, the Group pours about USD 100 million into R&D – which amounts
to around 4 % of the company’s sales, a sizable total in an industry comparison.
It goes without saying that the efficient use of these investments is given a high priority in
the company and that innovation management is a success factor throughout the entire
Oerlikon Group. At Oerlikon Leybold Vacuum, this commitment has also been recognized
externally. The German Fraunhofer Institute for Production Technology in Aachen recently examined the approach to innovation taken by more than 160 European companies.
The Cologne-based vacuum provider was among the five winners of this review – on the
very same level as such well-known companies as 3M, Infineon and Rolls-Royce. Monika
Mattern-Klosson, who oversees R&D at Oerlikon Leybold Vacuum, is proud of the recognition and says: “We impressed the reviewers with our scouting, gap analyses and road map
process” – all key components of innovation management at Oerlikon.
Bridge between ideas and technology development
The establishment of a targeted innovation management system builds a bridge between
the hardly predictable process of idea and technology development and the highly synchronized scheduling of product development. In this work, it is essential to keep a watchful eye
not only on the company’s own technologies, but also on the market environment. “That
was the reason we defined the technology clusters we have used to conduct our business
for years. We draw on this work to
prepare development forecasts,”
says vacuum researcher MatternKlosson. The technology clusters
are staffed by experts who follow
the current state of and trends in
technology, analyze them and create market-ready products during
technology-development projects.
With this interdisciplinary approach,
the vacuum experts worked with
textile specialists and other professionals in Europe to solve a problem
with highly stressed, fast-turning
bearings.
Despite all of the careful management, the ingenious idea that you
can neither plan nor predict remains
an essential part of the innovation process. For this reason, Claudio Torrelli is taken back by
the question regarding how he generates his ideas. “I really can’t say precisely,” says Torelli,
who oversees transmission-system development at Oerlikon Graziano and whose brainstorms help McLaren, Lamborghini, Audi and Aston Martin transmit their horsepower to the
road more effectively. The car-crazy Italian says that he was sort of daydreaming during a
customer meeting held one day two years ago. And then the idea hit him, a way to completely redesign the transmission concept for electric drive systems and to tremendously
improve efficiency. He quickly sketched the idea in his notebook. “It beats me why I came
up with this idea right then.”
Once the idea had taken shape in his mind, the process was quickly applied and a preliminary
system emerged from the work. The first fully functioning prototype was completed just 16
weeks after Torrelli’s brainstorm. Today, the system is already in its second generation. The
concept needs no clutch, hydraulic system and synchronizer. It can be driven with one motor
or two motors. Its range of applications extends from compact cars for the city and sports
cars to buses and heavy commercial vehicles – all the while improving efficiency by up to
15 %. The system is now being tested by a number of series automakers. As a result,
Oerlikon Graziano is prepared in the best possible way for the upcoming age of e-cars.
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A stroke of genius during a meeting:
Drive Systems chief developer Claudio
Torrelli’s original sketch for a new transmission concept that needs no clutch,
hydraulic system and synchronizer.

Invisible – with great effect

Why Dr. Helmut Rudigier, CTO at Oerlikon Balzers,
is, even after 20 years, still fascinated by the innovative
potential of thin-film coatings.
Constant innovations made Oerlikon Balzers
(Coating Segment) a continuously growing
and profitable business. For years Oerlikon
Balzers has been one of the market and
technology leaders for PVD (physical vapor
deposition) coatings for tribological applications – 100 times thinner than a human hair
and harder than steel. And the innovation
story goes on.
Mr. Rudigier, what are coatings
used for?
Even if you nearly can’t see our coatings,
they substantially modify the properties of
materials such as all kinds of steel, ceramics and even plastics. A hard surface coating
on tools improves the performance and productivity of machine operations significantly.
Thirty-five years ago, Oerlikon Balzers was
pioneering hard coatings deposited at low
temperatures and since then, through innovation, we have progressed considerably further. Oerlikon Balzers’ coatings are currently
deployed in three main market segments:
cutting and forming tools, precision and
automotive components and design parts.
For our customers, the application of the
tool results in higher productivity, improved
service life and lower piece cost. Ultimately,
using coated tools can lower production
costs by up to 50 %.
Why is there a need for innovation
in coatings?
The need for greater energy efficiency,
tighter regulations on carbon dioxide emissions, efficient uses of all resources, the reduction of the production of toxic materials
and cost-competitiveness of course are all
influencing the design and production of the
new coatings of the future. Being close to
our customers and their demands, we constantly innovate new coatings and significantly contribute to increased performance
in different applications. Over the years, innovation has been the secret of our success,
making us the technology and market leader
in this business.
What trends in the market are you
experiencing?
Industries are downsizing engines, developing lighter materials and using materials
at higher temperatures. In addition to wear

resistance and antifriction properties, new
coatings must also offer resistance to higher temperatures and protection against corrosion, while avoiding toxicity and the use of
hexavalent chromium in the production process. However, as we innovate and develop
new coating materials and technologies,
other industries such as food production
and packaging, medical equipment manufacture and oil and gas may also open up
to us. An example in the future will be hard
coatings with antibacterial properties in order
to enhance the sterility of food production
equipment and medical instruments.
What does innovation mean to you?
I have always been fascinated by thin-film
technologies. Oerlikon Balzers’ management
is highly supportive of R&D and believes that
innovation is necessary to drive the success
of the business. I like the interaction with our
customers, who are at the forefront of development in their fields, and I like learning
about their needs and how to add value to
their work. I have been given considerable
freedom for initiatives and opportunities to
follow ideas as well as the chance to acquire
technologies and hire world-leading scientists. The combination of freedom to play and
direction is empowering. The correctness
of our fundamental decision to invest in innovation is reflected by the desire of our tier
1 customers to join in R&D work and by the
increased numbers of patent registrations we
have filed.
Do you collaborate with universities?
7.5 % of Oerlikon Balzers’ R&D budget is
used on external collaborations with universities and institutes. Oerlikon Balzers has
undertaken many such collaborations – for
example, with the Fraunhofer Institute for
Surface Engineering and Thin Films in
Braunschweig, with whom Oerlikon Balzers’ optimized its DLC (diamond-like carbon) coating. We also have collaborations
with RWTH Aachen, ETH Zurich and the
Christian Doppler Laboratory in Austria.
European universities are leading in science
and research that relate to our industries.

What’s the latest innovation that
Oerlikon Balzers has introduced?
Oerlikon Balzers has recently launched
its S3p™ coating technology. A major advantage of S3pTM (Scalable Pulsed Power
Plasma) is the scalability of parameters over
an extremely broad range, enabling economic optimization of coating characteristics for a wide range of applications while
keeping desired attributes of the coatings
such as high density and hardness, excellent smoothness of the surface and good
adhesion. It is also possible to build multiple
layers of alternating fine and coarse-grained
layers of the same material, which may be

Dr. Helmut Rudigier, CTO Oerlikon Balzers
A physicist of 20 years’ standing with a background in solid state physics, Helmut Rudigier has
been an integral part of Oerlikon Balzers’ success
since he joined in 2008. “Materials science and
the technology to deposit advanced materials in
an economic way are key for us,” he is convinced.
“The right coating for the right material brings a
performance increase of up to 20 %, which leads
to a cost reduction of 15 %, as a rule.”

used to achieve unique mechanical properties. Micro tools are an excellent example of
the type of parts that can benefit from an
S3p™ coating. For instance, in the automotive industry, a highly specialized micro tool
is required to drill the nozzle hole of an injection system. Such a small drill requires an
absolutely smooth coating that is also exceptionally hard and dense. If it were to be
coated using other technologies, the micro
tools would need posttreatment to improve
the smoothness of the surface, which, under a certain diameter of the tool, is simply
no longer possible. 
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Less is more
The clean-tech solutions offered by Oerlikon
help companies save energy, adopt clean
production operations and drive down costs.
At the end of 2012, Oerlikon announced a milestone: the launch of a new generation of
pulsed plasma diffusion (PPD™) technology used to coat large industrial forming tools.
With this advancement, the company has created a unique, environmentally conscious
and low-cost alternative to the commonly used chrome process. Hans Brändle, CEO of
Oerlikon Balzers, says: “Our technology is powered by a combination of hydrogen, nitrogen
and electricity. The use of toxic chemicals has been completely eliminated.” By taking this
step, Oerlikon has set new standards, particularly in the automotive industry. This is where
most forming tools are treated to increase their resilience and performance. Leading automakers have been using the cutting-edge PPD™ technology since it was introduced in 2004.
Thanks to increased automation as well as process and design refinements, efficiency is
boosted significantly. Customers profit from a cost advantage of up to 65 % compared to
conventional technologies, because one single coating will last for the tool’s entire service
life – while enabling it to enjoy improved surface quality and reduced breakdown periods.
Sustainability: from trend to economic factor
This example makes one point clear: clean technologies equal cost-effectiveness. As a
result, sustainability has become a key element of strategic business management, creating
added value that extends beyond simple environmental protection. By employing efficient
technologies, manufacturing companies not only reduce emissions, but can also ensure the
economical use of resources. They can also create clearly measurable cost benefits that
can be passed on to customers and that will improve their own competitiveness in the process. This particularly applies to energy intensive industries such as auto, textile, steel and
electronics manufacturing. Here, energy-intensive is becoming more and more important
and a crucial success factor against competition.
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Responsibility for a global challenge
A rapidly growing population, increased interconnectedness, urbanization and demographic shifts are causing energy use to continuously rise around the world. As part of this trend,
global energy consumption has more than doubled since 1975, with emerging markets
recording particularly large increases. The dwindling supply of the world’s natural resources
and the obvious impact of climate change enable us to clearly see that our consumption
habits are leading to a dead end. The conscious use of existing energy sources has evolved
into a central responsibility for both consumers and industry.
Industrial companies are being pressed from many sides to produce goods in an energyefficient manner. In one reflection of this, government regulations regarding social and environmental standards are increasing. Consumers increasingly want products that have been
made in a fair, environmentally conscious manner. In particular, the potential of cutting total
operating costs by adopting energy-efficient production processes and, thus, creating a
competitive edge has turned the issue of sustainability into a critical factor that is weighed in
business decisions – an aspect that is also becoming increasingly important for investors.
In industries that use large amounts of electricity, energy is the most critical cost factor in
many cases. Mechanical engineers can step in here and offer innovative solutions to industrial companies. For Oerlikon, a global leader in these markets, clean tech is a crucial aspect
of corporate responsibility and R&D projects.
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“e-save” label:
50 % more
sustainable

Drive Systems
Segment

Zero emissions
for city cars

Vacuum
Segment

Up to 30 % of
energy is saved

Coating
Segment

Up to two liters
less fuel per
100 kilometers

Advanced Technologies
Segment

LEDs save up to
90 % of energy
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“e-save”: energy efficiency superiority
With the sustainability label “e-save”, the Textile Segment has created
an industry standard in terms of productivity, cost-effectiveness,
ergonomics and energy efficiency. The brand complement was introduced in 2004 as a way to label new generations of machinery
that are able to use markedly less energy thanks to state-of-the-art
design and process technology. One example of this is the meltspinning machine WINGS FDY (FDY = full drawn yarn) produced
by Oerlikon Barmag, the world’s market leader in manmade fiber
production units. This unit excels thanks to the very latest design
and process technology with optimized processes, reduced waste
and lower energy consumption. As a result of technical innovations
in such areas as compressed-air and cooling systems, manufacturers of polyester and nylon filament yarn profit from about 30 %
lower energy usage and reduced CO2 emissions compared with
traditional units.
Fast-changing gears and low-emissions trips
As part of the Paris car-sharing program Autolib’, 3 000 electric cars
have been providing environmentally conscious mobility since the
end of 2011. An innovative two-gear transmission system produced
by Oerlikon Graziano makes e-cars designed for city use competitive, lowers car-production costs and cuts noxious emissions. The
state-of-the-art gear-changing concept employed here delivers improved acceleration and final speeds. At the same time, energy consumption and transmission loss are reduced. The result: optimized
total efficiency of the drive system. Even though battery capacity
remains the same, vehicle range increases and the environmental
impacts caused by noise and CO2 emissions decline.
Innovative vacuum solutions for steel production
The steel industry also profits from Oerlikon’s clean-tech solutions.
In this field, the degasification process plays a key role. The dissolved gases in melted metal are removed in this process, galvanizing the steel at the same time. A new, highly efficient vacuum
solution offered by Oerlikon Leybold Vacuum that is already being
used by customers in Europe, China and India makes it possible to
save up to 30 % of the energy used by traditional diffusion pumps
during this process step. The use of water and oil is reduced, as
are CO2 emissions. Operating costs can be dramatically lowered as
well, thanks to the stable, nearly maintenance-free operation of the
robust pumps.
Up to two liters less fuel per 100 kilometers
The coatings provided by the Coating Segment also do their part
to cut fuel consumption and significantly lower CO2 emissions in
the vehicle industry. The ultrathin coatings refine the surfaces of
transmission components, including pistons, valve trains and crankshafts. This reduces friction loss, an improvement that enables fuel
consumption to be reduced by up to two liters per 100 kilometers.
Green light!
Important process steps used in the production of LEDs (light emitting diodes), a key environmental-protection technology, are performed with equipment made by the Advanced Technologies Segment. LEDs’ luminous efficacy is 5 to 10 times higher than that of
filament bulbs, but the diodes need only 10 % to 20 % of the power
consumed by filament bulbs to produce this amount of light. This
performance makes LEDs the most energy-efficient means of light
production by far. In the service industry, where up to 50 % of electricity bills can be attributed to lighting, this represents a gold mine
of savings potential! 

Osram is a customer of Oerlikon

Textile
Segment

www.osram-os.com/farther

We’ll help you go farther, faster!
Always looking ahead? So is OSRAM Opto Semiconductors.
Our commitment to constant improvement, LED technological innovation and
the highest lighting quality mean we’re constantly monitoring the next big thing.
And as your partner, no one can provide better service or flexibility than we can.
So look ahead – look to OSRAM Opto Semiconductors. See what we’re up to
today, for tomorrow.
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The God particle
in a vacuum
Understanding the physical world will play a critical
role in the technologies of the future. CERN in Geneva
is delivering the necessary fundamental insights.
The announcement that traveled across news crawlers on July 4, 2012, generated a surge
of excitement around the world: the so-called God particle had been discovered at CERN,
newspapers, magazines and television broadcasts trumpeted.
The gigantic ATLAS detector at CERN:
The smaller the dimensions being
researched, the larger the measuring
instruments and technical demands
on vacuum systems.

Copyright by CERN
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There were good reasons for the elation. Even if only a few experts can truly grasp the magnitude of the findings made at the European Organization for Nuclear Research in Geneva,
the experiments being conducted there are of existential importance. By systematically
crashing atomic particles into one another inside the Large Hadron Collider (LHC), CERN

Dr. José Miguel Jimenez
Head of CERN’s Vacuum,
Surfaces and Coatings group
“Oerlikon Leybold Vacuum is one of the few
technology suppliers that can meet CERN’s
extreme needs regarding vacuum and
leak-detection systems for our elementary
particle and antimatter research.”

researchers are simulating conditions such as those that existed at the
time of the big bang, roughly 15 billion years ago. It was in this environment that the universe formed and laws of nature took shape.
Equipped with these findings, researchers can draw conclusions
regarding the glue that holds our world together at its very core and
the structure of matter.
The standard model of particle physics assumes that there is a particular particle that provides mass to other particles. This particle is
known as the Higgs boson, named after the researcher Peter Higgs.
Or, simply, the God particle. Evidence of its existence was detected
in November 2010 when scientists succeeded in recreating a miniature version of the big bang inside the LHC.
Over the short term, this finding is unlikely to bring many changes to our daily lives. But, over the medium and long term, these
fundamental findings will indeed alter them and will actually lay the
groundwork for technological progress.
World Wide Web was created at CERN in 1990
Cell phones, cars, factories, DVD players, magnetic resonance
imaging, laptops, servers and LED lamps: none of these gadgets
would function without the findings of modern particle physics. After
all, computer chips and lasers are common components of these
and other devices – and they never would have been developed
without the contributions of relativity and quantum theory. In other
words: no theoretical physics, no practical payoffs. And, as a sort
of by-product, the World Wide Web was created at CERN in 1990.
It is no wonder then that theoretical physics continues to be funded
and that the largest possible effort is being made to search for the
minutest things. The LHC is a gigantic particle accelerator, overwhelming all competitors around the world: 100 meters below the
surface of the earth, atomic particles – protons, to be precise – are
accelerated to nearly the speed of light in a 27-kilometer-long ring
and then rammed into one another. About 10 000 superconducting magnets act as the proton accelerators, cooled with helium
to –271.3 °C. To enable the protons to collide in a controlled manner, an ultrahigh vacuum of 10–12 mbar must be created; this corresponds to 280 000 times the distance between Earth and Moon,
384 000 km, without any interaction of a proton of the beam with a
molecule of the residual gas. The detector known as ATLAS that
tracks the trail left behind by the colliding protons is a beast as well; it
weighs 7 000 tons and is 46 meters long and 25 meters high.

For decades now, Oerlikon Leybold Vacuum has played a major role
in this research as a leading vacuum technology supplier. Among
other areas, the vacuum pioneer has supplied special vacuum and
pump systems to the LHC, the huge ATLAS and the CMS (Compact
Muon Solenoid) detectors.
For its exceptional technological work, Oerlikon was presented with
the CMS Gold Award in the category “CMS Award to Industry”,
in 2008. CMS was handing out only a few of the highly remunerated awards, and the honor was presented only to a handful of the
150 companies involved in the work in recognition of their tremendous precision and 100 % On Time Delivery.
José Miguel Jimenez, Head of Vacuum, Surfaces and Coatings
group, says: “Oerlikon Leybold Vacuum is one of the few technology
suppliers that can meet CERN’s extreme needs regarding vacuum
and leak-detection systems for our elementary particle and antimatter research. For a long time now, we have been able to rely on the
solutions provided by Oerlikon Leybold Vacuum.”
This relationship recently picked up additional momentum. At the
beginning of 2013, CERN awarded Oerlikon Leybold Vacuum the
job of providing more than 50 mobile leak-detection systems. In winning the contract, Oerlikon beat a number of highly respected international competitors. “We are proud of being an important CERN
partner in the future and of using our know-how to support this
important research,” says Martin Füllenbach, CEO of the Vacuum
Segment.
And the future is beginning today: research continues after the discovery of the Higgs boson. The internal rallying cry at CERN is: “The race
is on.” And this credo seems to apply at all times. The various groups
of scientists involved in the work have formally internalized this drive
to uncover the secrets of nature. In the process, they can absolutely
count on one thing: they will be backed up by Oerlikon’s world-class
technology, which will continue to live up to its reputation.
CERN, or the European Organization for Nuclear Research, is a
major research institution located near Meyrin in the canton of
Geneva, Switzerland. CERN conducts research in fundamental
physics. In particular, scientists there use huge particle accelerators to explore the structure of matter. CERN currently has
20 member states. With its approximately 2 400 employees,
it is the world’s largest research center for particle physics.
More than 10 000 visiting scientists from 110 countries work on
CERN experiments.
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Curiosity, knowledge and perseverance form the foundation of every discovery and
innovation. This philosophy
is one we share with CERN.
We are proud to support the
fundamental research of the
world’s leading research center
for particle physics.

Congratulations, CERN
For more than 40 years, physicists have been trying to prove the existence of the so-called
Higgs boson particle in an effort to piece together the structure of the universe. CERN,
the world’s leading research center for particle physics, is finally on its heels. Oerlikon’s vacuum
solutions played a key role in this scientific breakthrough. They are only one example of our
innovative solutions – for research as well as for the textile, automotive, process, coating, energy
and electronics industries.
Oerlikon creates innovative industrial solutions for a better life.

Watch the Oerlikon image video at
www.oerlikon.com

shaping the future — Vision 2020

Envisioning
tomorrow today
What might life be like in 2020? Although the future remains open,
there are things that we can predict with a high degree of certainty.
Today’s dominant megatrends and technological trends point to the
changes that may lie ahead. The rapid development and spread of
information and communications technologies, globalization, population growth in developing countries and the aging of industrial societies hold the potential to fuel a flood of downstream innovations
in Oerlikon’s end markets. These innovations can change how and
what we will eat as well as how we will move about, clothe ourselves
and live in the foreseeable future.
Scenarios predict more prepackaged food and an even more industrialized food value chain – longer sit-down meals may well be
replaced by snacking; farmland is forecast to increasingly become a
capital-intensive asset and investment, and agriculture could evolve
into a high-tech industry. Microsensors, nanocoatings and microcircuits could make textile fibers smart and functional. This offers new
application opportunities and reinforces the trend toward manmade
fibers. Will cars learn to fly? It’s highly unlikely – but they may be
able to drive themselves, with a growing number of them powered
by hybrid, electric and natural-gas drive systems. We will probably
live in energy-efficient smart homes where communication and entertainment will continue to converge and apps will connect mobile
devices to network-enabled household objects.
Let’s start envisioning tomorrow today – so we can begin to both
shape it and benefit from it. 
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How might we eat
in the future?
We may consume more processed foods enriched with
nutrients. Longer sit-down meals may be replaced by
snacking. Farmland could become a scarce resource, and
agriculture may evolve into a largely automated, high-tech
industry. The worldwide food offering could grow thanks to
new rice varieties and reduced waste.
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“Before I step out the door in the morning, I have a
protein-rich snack. I eat a single fruit gum that covers
my daily vitamin and mineral requirements. At the
office, I order a nutrient-rich, delicious evening meal
from a fresh-food service that delivers the food to
my house during the day. When I return home, the meal
will be waiting in the refrigerator, and all I have to
do is heat it up.”
The fast pace of city dwellers’ lives may largely determine daily eating habits in the future. Time will likely become a scarce resource.
The “Homo urbanus” will require the highest degree of flexibility
when it comes to food intake. The person of the future will probably
want to satisfy his or her needs at any time and at any place with
high-quality products. “We don’t experience real meals for which we
consciously pause. Instead we eat more spontaneously, situational
and individual,” says expert Anja Kirig from the German Future In
stitute in a recent study.
For this reason, the mass-market demand for processed foods
could dramatically increase. The days of preparing a meal from a
dozen fresh ingredients could be few and far between. Instead, we
may subsist on protein- and nutrient-rich ready-to-eat products.
Snacking could become more and more popular and replace threecourse meals. Services facilitating smart and time-efficient purchasing and consumption will also be in demand. These will likely
include services that will deliver a prepared evening meal to your
home refrigerator during the day or vending machines that can prepare the desired dish at any time of day.
In more affluent markets, on the other hand, a divergent trend will
take hold: the focus on healthier, ethically produced and environmentally sustainable foods. For demanding consumers in these
markets, nutrition will be inextricably linked to responsibility.
Resistant rice feeds the masses
For the emerging markets it will likely become crucial to support a
growing population when food prices will further increase. A new
kind of “Green Rice” could be resistant to drought and floods allowing to convert unproductive farmland into useful agricultural areas.
Our food could become more and more functional. People may proactively and independently attempt to improve their well-being and
health by closely watching what they consume. Specially enriched
food could help improve digestive functions, lower cholesterol levels and reduce the risk of heart disease, osteoporosis and certain
forms of cancer. In the future, one single “vegetable gummy bear”
could meet an individual’s complete daily requirement for vitamins
and minerals. Thanks to nanotechnology, nutrients in functional
foods can be absorbed much more effectively. Nanoscale carrierrelease systems, for instance, could ensure the release of vitamins
at the optimal dose throughout the day.

And thanks to new, vacuum-based packaging solutions, food in the
future may generally contain more nutrients. Smart packaging outfitted with RFID (radio-frequency identification) chips could also help
reduce food waste. The packaging may automatically change color
when the product inside approaches its expiration date.
Automated production
Agriculture is also facing major changes. Farmland may become
scarce, a process that will transform it into an asset coveted by international companies. Efficient agricultural production practices
will be employed in an attempt to maximize the yield produced by
the cropland.
Intelligent high-tech farming will rely on sophisticated technological
aids. Biodegradable sensors in the soil could constantly measure
such parameters as moisture and fertilizer levels. This information
may be supplemented with GPS data and transmitted to a central
site. This way, producers may be able to more precisely manage
water allocation as well as the application of fertilizer and other agricultural additives. The entire field may no longer have to be irrigated
or fertilized. Instead, water and fertilizer could be added only at the
right time and to the quadrant of the field where it is needed. As a result, the soil would receive optimal care and yield will be maximized.
Sophisticated robotics may enable agricultural equipment to operate more and more autonomously. Constructed out of lightweight
materials like carbon fiber and powered by such efficient sources of
energy as renewables, these machines could be in perpetual motion, autonomously driving up and down the fields, performing work
as needed.
In hot climates, subsurface systems made of nonwoven textiles
could be used for irrigation purposes. Nonwovens made of synthetic, nondegradable fibers have a high water retention capacity
and minimize runoff loss. In light of these systems’ high level of efficiency, vegetation could even be planted in the desert someday.
Opportunities for Oerlikon
Such changes in food production and eating habits may open the
door to many opportunities for Oerlikon. Agricultural equipment manufacturers are a key group of customers for the company. Oerlikon
assists them in the development of efficient drive solutions, regardless of the engine technology used.
Oerlikon also makes highly efficient vacuum solutions that are used
in the packaging industry to preserve food products. The Group is
a market leader in solutions for the production of manmade fibers.
These manmade fibers made from various polymers will form the
foundation for innovative irrigation systems of the future and will be
used in such agriculture applications as geotextiles. 	
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How might we move
in the future?
Our cars probably won’t be flying through the air anytime
soon – but they might indeed be taking matters into their own
hands down on the ground. Not only the visionary company
Google, but also many automakers are intensely working on
concepts for autonomous cars. These vehicles will be designed
to make roads safer and prevent traffic from backing up.
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“Still a little groggy from sleep, I climb into my Google
car. The autopilot flips on my favorite aria by Handel and
asks me where I want to go. ‘To the office,’ I respond
and then instruct it to drop by a coffee shop and pick up
a latte for me. Just like every morning, traffic is moving
right along. Since the advent of the autonomous vehicle,
traffic congestion is a thing of the past.”

Small cars for growth markets
The situation is entirely different in emerging markets: owning your
own vehicle remains a top priority of the new, deep-pocketed middle
class in such countries as China, India and Brazil. But this group is
not interested in the heavy luxury cars found in the West. Rather,
these consumers want efficient, high-mileage small cars like the Tata
Nano that deliver a lot at a low cost.

We will probably not be flying through the air with UFOs in the near
future. But the chances are pretty good that we will get into the car in
the morning and be driven to work. Autonomous cars are expected
to be ready for the market before the next decade – if things go according to Google’s plans, anyway. For a few years now, the Internet
giant has been tinkering with the idea and has developed a small
fleet of self-driving cars in the process. The prototypes have already
covered more than 300 000 kilometers, crossing the Golden Gate
Bridge in San Francisco and rolling down the famed strip of Las Vegas along the way. But Google is not alone in its work. Toyota, Audi,
Volvo, BMW and Volkswagen are developing autonomous vehicles
as well. And the legal groundwork for them has already been laid in
three US states – Nevada, Florida and California.

By 2020, the internal combustion engine will likely have more and
more competition – created by hybrid drive systems, fuel cells, natural gas or purely electric motors. Drive-by-wire systems will replace
the mechanical assemblies in cars. The control of such things as the
brakes will be done by servomotors or electromechanical actuators.
New materials are also moving to the forefront: be they lightweight
bodies made of carbon fibers or smart textiles for the seats that provide increased riding comfort by regulating the temperature of the
car’s interior.

Software and sensors take over
Autonomous cars are equipped with cameras, sophisticated communications systems and countless sensors that constantly measure the distance to nearby vehicles as well as to the median and
edge of the traffic lane. The software processes huge amounts of
data every second, localizing the vehicle’s exact position, checking
its surroundings and monitoring the actions of other drivers. With the
help of the robot cars, roads could become safer. After all, human
error is the cause of most accidents. But the primary purpose of the
self-driving car will be to keep traffic rolling right along in cities notoriously noted for their clogged streets. By reducing congestion, they
will also reduce traffic-generated emissions.
The shared car conquers Europe
Under a different scenario, we may simply purchase transportation
capacity in order to get from point A to point B. The car-sharing
concept is becoming increasingly popular in industrial countries.
Cars are shared within a company or on a cooperative basis. Young
people, in particular, prefer to drive a car and not own one. In 2020,
about 31 million people are expected to use this mobility concept –
half of them in Europe. Automakers have also recognized the trend
toward part-time cars: Daimler is experimenting with car2go, and
BMW is developing a car-sharing business model called DriveNow.

More efficient public transportation
Especially in growth markets such as China and India the infrastructure for public transport will likely be massively expanded. Around
70 new airports are forecast to be built in China in addition to the
high-speed train network.
Thanks to new technologies, public transportation is likely to become more efficient, comfortable, integrated and user-friendly. An
e-agent may plan our trips for us and join us for the ride – by delivering
discrete displays of information on augmented reality glasses – from
our point of departure to our exact destination. Ticket machines? A
relic from the past. We will probably use a smartphone or tablet to
check into or out of a form of public transportation. We will probably
pay our bill at the end of the month. Frequent riders might select an
attractive unlimited ticket.
Opportunities for Oerlikon
No matter how we travel, be it in our own car or shared vehicle, in
high-speed trains or in an electrically powered bus: Oerlikon is prepared for the mobile future.
Oerlikon’s drive systems ensure optimal transmission of power – in
compact cars as well as in electric mobility. Engine components
coated by Oerlikon reduce fuel consumption. And tool coatings help
increase efficiency in the automotive industry. Tire cords, soil-repellent
or climate-regulating textiles for seat upholstery in cars and buses as
well as carbon fibers as the basis for lightweight car bodies: all will be
produced with Oerlikon’s innovative production solutions.

Oerlikon

45

shaping the future — Vision 2020

How might we dress
in the future?
The textile industry will likely use mass-production methods
that are economical, environmentally conscious and
socially acceptable and also meet the growing demand of
customization. We may also wear more smart textiles
that could keep an eye on our vital signs, warn us about
chemicals and automatically administer medications.
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“Even though it’s freezing cold, I go for a jog in the
city park. Thanks to sensors and a heat regulator, my
functional jacket makes sure that I don’t get too cold
or too hot. At the same time, my T-shirt keeps track of
my vital signs and delivers my daily dose of magnesium.
If my pulse starts beating too fast, I’ll start to hear slower
music through my earphones, and I will automatically
apply my internal braking system.”
A T-shirt for 3 US dollars – but don’t forget to keep the process green!
This statement sums up one of the main clothing-industry trends in
the future. The rapidly growing population being seen particularly in
emerging markets will require low-cost mass production. At the same
time, though, consumers will be forcefully demanding environmentally conscious and ethically responsible forms of production. For this
reason, clean production will become an irreversible standard for the
entire textile industry.
While this trend is taking hold, the industry’s value chain may undergo
sweeping change. The segment of customers with higher levels of
purchasing power will probably want the collections of clothing they
find in stores to rapidly change – in two-week cycles, no less. The
challenges created by fast fashion will be met only by those producers who use lean production methods and integrated logistics processes.
Trying on clothes with a finger swipe
The luxury segment, in particular, could offer us a totally new shopping experience in the near future. We may no longer have to try on
clothes in cramped, stuffy dressing rooms. Instead, we could just
step in front of a virtual mirror. Using a touch screen, we could select a piece of clothing. In a flash, the system could then project the
perfectly fitting item onto our image in the mirror. With a single finger
swipe, we may be able to change the color and pattern of a blouse,
shirt or pants, all to our heart’s content. In the meantime, the body
scanner will have taken our exact measurements and determined the
right size. With a simple click, we could have the desired piece of
clothing brought to the checkout counter.
Up-and-coming mini-computer systems
Smart textiles may also be a regular part of our daily lives in the near
future. Complete computer systems may be integrated into clothing
as woven or printed mini-sensors, active RFID (Radio-frequency identification) tags, conductors, antennas, ultracompact microchips and
other miniaturized components. They could be practically invisible to
the naked eye.

Manmade fibers could form the basis for these textile innovations.
The fibers have highly specialized characteristics and can fulfill the
widest array of requirements posed by smart textiles. After all, these
fibers must be not only elastic and wash resistant, but also as comfortable as possible on the skin.
Smart textiles may play a particularly big role in health care. Sensors
in the clothing worn by ailing individuals and senior citizens could
measure such vital signs as heart rate, blood pressure, pulse and
respiratory rate. They may also identify abnormal rates. The systems
will send the data to a monitoring center. Or they may evaluate the information themselves and call for assistance in an emergency. Smart
textiles could also turn up in intelligent fitness clothing and in sensor-equipped suits that will warn first responders about such threats
as leaking gas or toxic chemicals. The electricity required by these
technical components may be largely generated with electroactive
polymers. As a result, the materials made of manmade fibers could
become something like mini-power plants that generate energy with
the help of our physical movements.
The use of nanotechnologies in the textile industry will probably have
made further strides. As one example of these gains, clothing items
may be treated with coatings that could completely prevent soiling,
kill bacteria and be impregnated in such a way that they always smell
fresh. Some day, nano-treated textiles could even eliminate the need
to take pills: molecules permanently applied to textiles could contain
various medications. Just like a nicotine patch, analgesics, vitamins,
cortisone and insulin could then continuously travel into an individual’s circulatory system through his or her skin.
Opportunities for Oerlikon
The changes that may occur in the textile industry through 2020
and beyond will likely require new, innovative textile machinery. With
the company’s complete solutions used to manufacture and finish
manmade fibers, Oerlikon sets standards in terms of productivity, energy efficiency and flexibility. In doing so, the company helps textile
producers more effectively to respond to the challenges posed by
shorter and shorter time-to-market cycles.
The coatings for smart textiles in the nanometer area are applied under vacuum conditions. The world-class technologies needed for this
job are provided by Oerlikon, the pacesetter in this field.
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How might we live
in the future?
In the near future, we could live in a world that is smart,
intelligent and totally interconnected. But this world may not
revolve around technical gimmickry. Rather, it could be all
about comfort and energy efficiency. Such efficiency can be
boosted by up to 50 % by using smart-home technology.
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“While I shave, the news streams across the corner
of the mirror. The management system lets me know that
all is well with the public transportation system today.
I check my e-mails, which are also displayed. My e-agent
reminds me about Sybille’s birthday – send flowers?
OK! – and about the clothes that need to be washed. The
washing machine will take care of this chore today
when the electricity rate is the lowest.”
We could soon live in a smart world and may experience total convergence in the process. Unlike today’s island solutions, all means
of communication, consumer electronics, household appliances
and infrastructure could be wirelessly connected in a low-cost,
cross-manufacturer manner. We could centrally and automatically
control the lights, heating units, security and monitoring devices,
dishwasher, washing machine, refrigerator and even the cleaning
robot. With the help of smart meters, devices could be operated
when electricity rates are lowest. Thanks to smart grids, renewable
energies may be more closely integrated, peak-load periods flattened and planning options increased.
A wall panel with a touch screen could act as the control room of
the smart home. Smartphones or tablets will evolve into universal
remote control units. Other touch screen operator elements will also
be used in the kitchen and bathroom. They could simultaneously
serve as a control unit, mirror, computer monitor, television and
memo board. E-agents will always be on standby to lend a hand.
The smart assistance systems could also learn from our behavior.
They could regulate the temperature and lighting and take care of
the shopping on their own by going online when supplies in the
refrigerator run low.
In 2020, the only place where you might find the classic light bulb
is likely to be a museum. The primary light source will probably be
LEDs (light-emitting diodes), the production costs of which could
plummet. Thanks to a service life that is about 20 times that of a
conventional light bulb, LEDs save up to 90 % of the energy used
by the old light source and are much more environmentally conscious than today’s energy-saving light bulbs. By 2020, it is likely
that every new building would be equipped with organic LEDs as
standard. These diodes produce a more natural form of light and
lay the groundwork for lighting systems that automatically adjust the
intensity to fit the user’s needs or mood.

more mobile than ever before, and could work flexibly on projects
and in virtual teams, and may spend no more than two days a week
in the office. Thanks to smart, connected transportation systems,
this employee could travel through the city without having to drive a
car. During the trip, he or she may be able to remain highly productive by working on a rollable OLED (organic LED) tablet computer.
The urbanization of emerging markets will trigger a wave of intense,
progressive construction activity. Intelligent and energy-efficient
high-rise buildings could become the norm.
In the process, textile materials could play an increasingly important
role. They may be used in street construction to stabilize the soil,
prevent erosion and reinforce the site. On the other hand, carbonfiber mesh that can be produced at lower and lower costs could
serve as a complement to steel while providing optimized material qualities. By 2020, textiles may also be smarter: many business
buildings could be outfitted with carpeting that can produce energy thanks to integrated piezoelectric components or electroactive
polymers. With the help of interwoven odor and temperature sensors, carpets and curtains might automatically sound an alarm if a
fire breaks out or toxic chemicals are released.
Opportunities for Oerlikon
Oerlikon aspires to play a leading role in shaping our way of life in the
future. This contribution may include its systems and processes for
manufacturing the ultracompact microchips used in smartphones,
tablets, RFID tags and smart meters. In addition, the development
and expansion of emerging major cities will require reliable transportation systems equipped with more efficient gear and transmission
systems as well as electric and hybrid technologies – for use by
both on-highway vehicles like buses and off-highway vehicles like
construction equipment.
On the other hand, the expansion may require increasing numbers
of coating services and systems that can apply ultrathin coatings –
on such things as tools, parts and components – all the way down to
the nanometer level. These coating technologies could also be used
to make touch screens, devices that are likely to rapidly spread.
To produce these screens as well as LEDs and OLEDs, Oerlikon’s
vacuum technologies could play a key role. And, not least of all,
Oerlikon’s total solutions for the textile industry may be a significant
factor in the production of the high-tech textiles found in an evergrowing number of ways in the future. 	

Infrastructure: connected and smart
Every day, 200 000 people migrate from the country to metropolitan
areas. In seven years, 60 % of the world’s population is forecast to
live in cities. This wave of humanity will likely create more and more
megacities bulging with populations of more than 10 million people – and half of these metropolises will probably be in Asia. Highperformance infrastructure could be the heart of functioning major
cities in 2020. The modern highly educated employee is likely to be
Oerlikon
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Never say never

There have always been surprises in store for the world
as it changes – and these examples should serve as lessons
not to underestimate the impact of current innovations.

“Television won’t be able to hold
any market it captures. People
will soon get tired of staring at a
plywood box every night.”
Daryl F. Zanuck, President, 20th Century Fox Film Corporation, 1946

“In physics, almost everything
is already discovered.”
Philipp von Jolly, German physicist, 1874

In 1905, Albert Einstein published his special theory
of relativity

Viewing rate, Beijing 2008 Olympic Games: 4.4 billion

“There is no reason why
anyone would want to have
a computer in their home.”

Ken Olsen, cofounder and CEO of the large-scale computer
manufacturer Digital Equipment Corporation (DEC), 1977
Number of PCs sold in 2012: 350 million

“I think there is a world market
for maybe five computers.”
Thomas J. Watson, CEO of IBM, 1943

“We don’t like your boys’
sound – groups of guitarists
are on the way out.”

Dick Rowe, Head of A&R at Decca Records, after listening to the
Beatles, January 1, 1962
Number of Beatles albums sold by the end of 2012:
2.3 billion

“The Americans may have
need of the telephone,
but we do not. We have plenty
of messenger boys.”

William Preece, British chief engineer of the British Post Office,
1896, to Graham Bell, who demonstrated the use of a telephone

ITK world market 2012: USD 3 trillion

“My money’s on the horse – the
automobile is just a passing fad.”
German Emperor Wilhelm II in 1906

Number of vehicles sold in 2012: 62 million

Cell phone contracts, end of 2011: around 6 billion

“It is a much better policy
to prophesy after the event
has already taken place.”

Editor-in-Chief
Burkhard Böndel
Editors
Boris Schneider, Claudia Bardola
(inhalte.ch, Zürich); Natascha Blank
(punktum-com.ch, Gebenstorf)
Editorial consultation
Ulrich Bellgardt, Bo Birk Pedersen
(ubc GmbH, Solothurn)

50

Oerlikon

Layout
Nora Fischer
Hotz Brand Consultants, Steinhausen/Zug
Photos
Peter Fuchs, Buchs
Print
Victor Hotz AG, Steinhausen/Zug

Address
Churerstrasse 120
8808 Pfäffikon
Switzerland
Tel.: +41 58 360 96 02
E-mail: pr@oerlikon.com
PERFOR MANCE

neutral
Printed Matter

01-12-790017
myclimate.org

Reliance is a customer of Oerlikon

Winston Churchill

Oerlikon

6

Oerlikon creates
innovative
industrial
solutions for
a better life

Enrichment

Progression/Growth

Network

Quality

Equality

Innovate your career
Oerlikon creates innovative industrial solutions for a better life. That is what drives our 12 700 employees
who work at about 160 locations in 34 countries around the globe. Together we strive to be
the best and most reliable business partner in our environment and to continuously create value.
If you are a highly qualified professional and hold yourself and others to the highest standards, are
creative, an inventive thinker and intelligent risk-taker – then you should send us your application.
Together we will operate in an environment that allows the freedom to imagine what is possible.

Learn more at
www.oerlikon.com
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