Openair® Plasma Technology
Surface treatment for sustainable production processes.
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Welcome to the world of Openair® plasma

Only by looking to the future will
you be able to shape it.
The Plasmatreat company
The development of plasma processes
has been at the core of our business since 1995. With headquarters in Germany,
technology centers in the USA, China and
Japan and numerous sales offices throughout the world, at Plasmatreat, we have
an international presence wherever there
is a demand for our experience and expertise in the field of customized surface
treatments.
As a key technology, plasma surface
treatment is used in virtually every sector
of industry. Plasma surface treatments
make production processes more sustainable and environmentally friendly by
preventing waste, making extremely efficient use of energy and in many cases,

shortening production processes.
Whether used in-line, as with atmospheric Openair® technology, or in a lowpressure process, plasma represents a
groundbreaking approach to the use of
materials. Cleaning, activation and coating expand the potential fields of application, thereby facilitating closed-loop
cycles.
Close cooperation with leading research
institutes and industry partners is a hallmark of Plasmatreat‘s innovative spirit.
Tougher requirements arising from new
industry standards, stringent demands
for environmentally friendly and reliable processes and customized solutions
for specific manufacturing processes are
typical of the challenges that our customers present us with.
Let’s work out together how Openair®
plasma technology can change your production processes for the better!

Dipl.-Ing. Christian Buske
CEO
Plasmatreat GmbH
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4 Plasma instead of chemicals

Revolution in surface treatment

Plasma instead of chemicals
Openair® plasma – sustainable and efficient
Using Openair® plasma means protecting the environment. Adhesion is really all about surface tension and surface
polarity. Since non-polar materials, and
recycled materials, too, in many cases,
are often difficult to wet, solvent-based
adhesion promoters are used to activate
the surface. Consequently, adhesion promoters are frequently responsible for
over 80% of the VOC-emitting substances
used to achieve a reliable bond.
Plasma-based surface pretreatments
achieve clean, highly activated surfaces
which can be readily wetted with water,
thereby dispensing with the need for
VOCs and the associated drying and wastewater disposal.

Structural adhesive bonds in the automotive industry, seals for electronics applications or quick, bubble-free wet labeling
with high initial strength for the packaging industry – Openair® plasma combined with modern, solvent-free adhesives can make all this possible without
generating any chemical waste.
The high surface tension generated by
Openair® plasma (the areas in the photograph (left) which are fully wetted) ensures even paint distribution and optimal
adhesion. Surface contamination resulting from organic impurities is safely removed. Plasma overwhelmingly reduces
the reject rate in countless installations,
especially when coating electronic housings and displays.

The gentle action of the plasma illustrates just what environmentally friendly
adhesive processes can achieve:

Natural attraction
Drops of water drip off clean painted surfaces because there is no
possibility of either adhesion or wetting. The lack of adhesion here,
brought about by the low surface energy of the paint and the high
surface tension of the drop, is very effectively counteracted by
Openair® plasma. In pretreatment, it increases the surface energies
of plastics, metals, ceramics and glass to such an extent that in
downstream gluing, colouring or painting processes, even aqueous
substances can now be used.
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6 What is plasma?

What is plasma?

Plasma – matter in its highest state
Learning from nature’s example – new solutions with the 4th
state of matter
Supplying energy changes the states
of matter: solids become liquids and liquids turn into gas. If yet more energy
is fed into the gas, it ionises and turns
into a plasma. Due to its instability however, this state, also referred to as the
fourth state of matter, is scarcely usable
at normal pressures. By means of the
jet technology deployed in the patented
Openair® process Plasmatreat succeeded
as early as the mid-1990s in using this
hitherto scarcely exploited state of matter
in industry for the first time in-line. When
Openair® plasma makes contact with the
surfaces of materials, the energy in it is
transferred to them. This produces surfaces having ideal properties for printing,
gluing and even foaming. Whether in
the form of single jets for high-precision
treatment or rotary systems with 50 jets
and more, the plasma source is flexible
and always matched to the specific treatment performance required.

Solid

Liquid

Openair® plasma acts
• physically: due to the kinetic energy of
the particles
• chemically: due to reaction with the
reactive gaseous components present in
the beam
• electrostatically: due to complete
discharge of the surface and effective
removal of dust
• thermally: due to selective heat transfer at low treatment speeds
Depending on the desired effect, a partial
effect can be reinforced by modifying the
geometry of the plasma source.

Gas

Plasma

States of matter: solid, liquid, gas and plasma
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8 Automotive and aerospace industries

Plasma and mobility

Plasma by land and air
Automotive and aerospace industries – using plasma
in a sustainable way
With over 100 applications, Openair® plasma is now serving most international automobile manufacturers and suppliers to the industry. In the modern aviation industry,
Plasmatreat is not only providing greater levels of safety, but is also simultaneously
providing more environmental conservation and cost savings.
Car headlights. In car headlights
Openair® plasma ensures better adhesion
in the bonding process and allows coating
and uncoating of metallised reflectors.
1

EPDM profiles. The cleaning process
prior to the application of antifriction coatings or flock adhesives proceeds cleanly
and smoothly with Openair® plasma.
2

Control devices. Metallic engine
control housings, air flow meters or radar
sensors can be very effectively cleaned
with Openair® plasma.
3

Tyres. Pretreatment with Openair®
plasma results in distinct improvement of
adhesion when bonding various layers of
material.
4

Motor pump housing. PlasmaPlus®
technology is used for inline selective coa5

ting to provide extremely effective corrosion
protection.
Bicycles. In the production of bicycle
frames, additives remaining on composites are completely removed by Openair®
plasma.
6

Motor bikes. The use of Openair®
plasma allows primer-free painting and
increases productivity.
7

Trucks. In the structural bonding of
refrigerator installations, Openair® plasma
replaces both the use of environmentally
polluting solvents and mechanical scoring.
8

Aircraft. Openair® plasma effects the
ultrafine cleaning of new composite materials and ensures durable paint coatings
and adhesively bonded joints.
8

Selective nanocoating with PlasmaPlus®
Selective coating of the most varied materials while simultaneously cleaning them to the depth of their pores is made
possible by PlasmaPlus® technology. In aluminium alloys extremely high corrosion protection is achieved since bond line
corrosion is avoided.
PlasmaPlus® technology is used inter alia for coating motor
pump housings in steering units in the automotive industry.
In-line application ensures optimum protection against the
penetration of moisture.
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10 Electronics and communication

Plasma and electronic

Communication thanks to a good
connection
High demands for purity and freedom from electric charge
Due to its zero-potential plasma beam, the key technology Openair® allows particularly
mild solutions for even the most sensitive surfaces of materials.

Mobile phones. Openair® is being successfully used in the production of mobile
phones: ultrafine cleaning prior to painting,
use of solvent-free UV adhesives and dependable use of the IMD method in the injection
moulding process.
1

Discs. The plasma-polymerised barrier layer applied to super audio CDs by
the PlasmaPlus® system prevents the penetration of any moisture and hence prevents warping.
4

Microphones and loudspeakers.
Openair® plasma allows the use of new
membrane materials and in this way improves acoustic properties.
5

Flat screens. Microcleaning with
Openair® plasma allows extremely good
contact to be made between the electronic
module and the LCD screen.
2

Computers. Fully equipped printed
circuit boards can be treated with Openair® plasma before painting without damage to the electronic components.
6

Displays. Pretreating displays with
Openair® reduces the wastage rate. Protective films, ITO layers and pole filters are
not harmed by the mild, zero-potential
treatment.
3

6

Plasma treatment of electronic
components
In the electronics industry, Openair® plasma technology is one of
the most innovative processes for
treating components and circuits
during production. At the same
time not only are high requirements for cleanliness met but
also the treatment is completely
free of electric potential, i.e. the
circuits do not come into contact
with electric voltage at any point
during the plasma treatment.
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12 Consumer goods and packaging

Plasma – just an everyday thing

Plasma in the supermarket
Invisible, yet indispensable – and solvent-free
You routinely encounter the use of our plasma technology wherever you go. Let us take
you on a short tour of the diverse applications of Openair® plasma. You will be astonished at the numerous occasions in which you have already encountered our technology.

Cardboard packaging. Especially in
the case of high-gloss, multiply laminated
surfaces on folding boxes thorough pretreatment of the gluing surfaces it is necessary to ensure adhesion of the adhesives.


 4 Plastic films. Openair® plasma guarantees the optimum conditions for printing and sealing while conserving the
mechanical properties of the material and
improving the quality of subsequent metallisation.

1

 2 Bottle caps, lids on cans. The durability of imprinted messages is ensured by
Openair® plasma.
Tamper evident seals. Security
labels on packages allow the immediate
recognition that unauthorised opening
has occurred. The high demands on adhesive bonding are fulfilled by the Openair®
technology.




Wet labeling. Openair® plasma allows the use of natural water-based adhesive systems.
5

3

 6 Glass/Perfume bottles. Openair®
plasma greatly improves the surface
coating process.

Non-stop in-line
The Openair® atmospheric-pressure plasma technology patented by
Plasmatreat owes its international expansion accomplished in just
a few years in great measure to a special efficiency feature. The jet
systems used do not need a separate chamber nor do they interrupt
the production process. The user can readily integrate them in-line,
that is to say directly into a new or already existing production line.
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14 House and home

Plasma for house and habitation

Building with plasma
House and home


Solar panels. To prevent any penetration of moisture, the panels are pretreated with Openair® plasma.
1

Façade cladding elements. Cleaning
and activation of the coated metal surface
of façade cladding elements bring about
outstanding wetting and improved adhesion of the polyurethane foam.


 2 Solar panels. To prevent any penetration of moisture, the panels are pretreated with Openair® plasma.

5

 3 Safety glass. In the production of laminated glass, fire protection windows have
coatings removed by Openair® plasma.
 4 Roller blinds. Aluminium roller blinds
are coated and painted to make them weather-resistant in the coal coating process.
Here Openair® plasma completely replaces
chemicals in the precleaning process and
improves the quality of the product.

 6 Garden furniture. Openair® plasma
safeguards paint pretreatment and the
bonding of plastic parts.
Concrete sealing strips. The high
activation of concrete sealing strips with
Openair® plasma allows secure and durable
sealing of concrete elements.


7

 8 Furniture edges. Pretreatment with
Openair® plasma allows seamless joints.

Selective pretreatment due to the type and combination of jets
Jet heads are available in different structural forms having variable exit angles for a very wide variety of
geometries. Fixed single jets have a relatively small exit angle and so are more suitable for treating narrow
or complex profiles. In the case of large surfaces, any number of fixed or rotating plasma jets can be combined alongside one another or offset relative to one another.
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16 Life Sciences

Plasma in medicine

Openair® plasma – medically tested
Cleaning and sterilisation
In medical technology, Openair® plasma fulfils the highest standards of cleanliness.
Pretreatment in this way ensures sterile packaging and sterile surfaces. The plasma
cleans glass ampoules and brings about good bonding of tubes and hypodermic needles.
It helps bind incompatible materials in injection moulding and improves interlaminar
bonding of TPU membranes for injection septa.

 1 Infant oxygenators. The mild and
precisely applied pretreatment of the matrix
with Openair® plasma allows its reliable fitting in the filter housing.

Operating instruments/implants.
Reliable removal of endotoxins is only assured by reaction in Openair® plasma.
2

 3 Infusion bags. The tube connectors
of infusion bags are treated with plasma
prior to bonding to ensure a secure joint.



Cardiac pacemakers. Practically
germ-free cleaning of pacemakers is achieved by cleaning with Openair® plasma.
4

 5 Cardiac catheters. To ensure secure
adhesion of the balloon to the catheter
the latter is cleaned and activated with
Openair® plasma prior to bonding.


Heart-lung machines. For several
years now, Openair® plasma has enabled
the reliable production and perfect fitting
of membranes as well as the production
of complex components for heart-lung
machines.
6

Safety and innovation
In recent years, numerous applications of Openair® plasma
in medical technology have emerged. They allow novel and
efficient manufacturing concepts for components in medical
technology, provide reliable sterilisation processes and give
rise to innovative coating solutions.

Quelle: GIRA
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18 Renewable energies

Renewable energies

Plasma technology for renewable
energies and electromobility
Atmospheric plasma as an environmentally friendly key technology
Materials and coatings used in photovoltaic and solar thermal systems and both on-shore
and off-shore wind-turbines are subject to the most exacting demands due to their continual exposure to extreme environmental conditions. New materials and production technologies are needed to ensure that renewable energies and energy storage systems will
be affordable in the future. Plasma technology has already achieved significant process
steps in this field, with Openair® technology in particular pioneering new technological
developments.
PlasmaPlus® for ultra efficient crystalline solar cells. Applying functional coatings to solar cells using this atmospheric
coating techno-logy improves efficiency
>19.5% and enhances long-time stability.
1

Assembly of solar modules. Openair plasma treatment guarantees longtime stable sealing of solar modules,
reliable bonding of frame to glass and
structural bonding of support rails as well
as numerous seals of the junction box and
cables.
2

®

Wind-turbine rotor blades. Fiber pretreatment, lamination, half-shell bonding
and surface pretreatment of the finished
part are examples of just some of the highly effective Openair® plasma applications
used in the production of wind-turbine rotor
blades.
3

Electromobility and generators.
Openair® plasma activation combined
with a dielectric PlasmaPlus® functional
coating offers a unique process for developing efficient electric motors and
generators which delivers outstanding
results. Openair® technology is perfect
for this application both in terms of its
simplicity and its insulating properties.
4

Batteries and fuel cells. Reliable
wetting of separators and organization
of fuel cell water balance; nowadays
plasma coatings are indispensable in the
production of innovative energy storage
systems. Furthermore, Openair® plasma
substantially increases in the value chain.
5

Environmentally friendly key technology
Moisture ingress can reduce the efficiency of solar modules in
no time. Openair® atmospheric plasma technology provides a
reproducible bonding method for a very wide variety of glued
and sealed connections to ensure optimum module quality.
Plasma nozzles can easily be integrated into new or existing
production lines.
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20 Sport and leisure
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Plasma for free-time and sports

High-tech leisure applications
Bonding strength thanks to environmentally friendly
Openair® plasma
Leisure and sports equipment are usually subjected to high mechanical stresses. Furthermore, they are popular advertising vehicles. Leisure clothing and sports performance
measuring instruments must above all be weather-resistant. Openair® plasma ensures
special protection for the surfaces of these materials and so prolongs their service life.

Shoes. In high-quality shoes, the soles
are pretreated with Openair® plasma before
bonding, as are the polymeric “spd clicks”
of MTB shoes before two-component injection moulding. The process improves adhesion by an order of magnitude.




Golf balls. In the case of golf balls,
mechanical stresses are much higher still.
Here, too, plasma treatment ensures durable adhesion of the printing ink.


1

Textile fibres. Openair® plasma is an
environmentally friendly, dry alternative
to chemical coating. As a result of pretreatment, surfaces become hydrophilic as well
as water- and dirt-repellent. Fibre composites are substantially strengthened.
2

 3 Golf tees. Pretreatment with Openair® plasma prior to imprinting protects
the advertising message on the pin.

4

 5 Golf clubs. Whether dealing with
rubber-based plastics in the production of
the grip or metal alloys or plastic blends
in the manufacture of the club heads,
Openair® plasma increases the adhesive
properties of both.


Watches. Openair® plasma ensures
watertight adhesive bonding, the adhesion of printed numerals to dials and ultrafine cleaning prior to painting or coating.
6

Evaluation and use
Laboratory installations by Plasmatreat allow determination of
the pretreatment parameters for cleaning, activating and coating
in numerous industrial applications. The parameters are evaluated reproducibly and by analogy with a volume production installation. Textiles and films of any width can be treated with
Openair® plasma over part or all of their surface area. In doing
so, the mechanical properties of the material remain unchanged.
Specially developed plasma tunnels are used for pretreating complex geometric shapes.
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Plasma in naval construction

LNG Supertankers, modern
fuel-efficient planes and trucks
Special applications for Openair® plasma
Openair® plasma increases the versatility of plasma treatments. Whilst plasma processes
were previously limited by the size of the chamber, the advent of functional atmospheric
pressure plasmas like PlasmaPlus® means that for the first time, plasma treatments can be
applied to large structures.


1

On board the liquid natural gas (LNG)

tions for prolonged periods. Addressing this

Supertanker. The importance of natural gas

challenge and improve joining processes is

as a fuel is growing by the day. The liquid gas

the main application of Openair® plasma tech-

must be prevented from coming into contact

nology in this field. The removal of release

with the tanker‘s external steel membrane,

agents combined with reliable anti-adhesion

as this would then become brittle and shat-

and corrosion protection makes for lean, en-

®

ter like glass. Plasmatreat has used Openair

vironmentally friendly processes which con-

plasma technology on a massive scale to

form to the highest standards of quality.

overcome some of the toughest sealing requirements in the world, successfully satis-
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Plasma for large-area pretreatment

fying all environmental, safety and efficiency

applications in the construction of truck

aspects in equal measure. Pretreatment with

semi-trailers. Achieving reliable, structural

®

plasma systems ensured

bonds is one of the greatest challenges in

that 100% impermeability was achieved

vehicle manufacturing. Engineers bear an en-

when new insulating panels were bonded

ormous responsibility when selecting mate-

directly to the inner walls of the ship.

rials, adhesives and pretreatments. Adhesive

mobile Openair

bonds must reliably withstand permanent
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Plasma for aircraft manufacturing

loading throughout the vehicle’s entire ope-

and maintenance. Anyone who has ever

rating life. Openair® plasma cleans the sur-

stood on the wing of a modern, wide-body

faces to be joined right down to structural le-

aircraft will be only too aware of just how vast

vel and activates polymer coatings to achieve

the surfaces are in aircraft manufacturing. The

chemical bonding to adhesives and paints – a

coating on these surfaces must be capable of

combination of system solutions which we

withstanding extreme temperature fluctua-

have jointly developed with our partners.

Source: Aker Yards, Photo: Yves Guillotin.

1

The interior of the LNG tanker is pretreated
with plasma on five different levels simultaneously. The plasma systems clean a combined surface of 12,000 m2 per tanker

2

Surface pretreatment
with Openair® plasma has proved to be
a major innovation
which brings many
outstanding advantages to the aircraft
construction industry.

3

Openair® plasma activation achieves reliable structural bonds in
vehicle manufacturing
without the use of
harmful adhesion promoters (primers).
23
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Plasmatreat worldwide

Global responsibility
Sustainable development and climate protection
What is sustainable development?
“Development that meets the needs of
the present without compromising the
ability of future generations to meet their
own needs. [...] In essence, sustainable
development is a process of transformation in which the exploitation of resources,
the aim of investments, the direction of
technological development and institutional change are in harmony and enhance both current and future potential
to meet human needs and aspirations.”

The Brundtland Commission 1987

As a multinational company, Plasmatreat
is facing up to its responsibility to protect
the global environment through the development of its atmospheric Openair®
plasma technology. Sustainable development and the promotion of environmentally friendly industrial concepts lie
at the heart of our corporate philosophy.
Our customers benefit from our high degree of technical expertise, extensive experience and global network of international partners. Preventing greenhouse
gas emissions, cutting energy consumption during pretreatment, reducing CO2
emissions and avoiding effluent discharge and hazardous waste during industrial cleaning processes: these are some of
the many benefits that make Openair®
plasma a key future technology.

Protecting the environment – for a bright future
In many cases, atmospheric plasma pretreatment eliminates the use of toxic chemicals and the
problems associated with their disposal. Plasma activation also delivers reliable adhesive bonding
and painting without the use of adhesion promoters and thus dry, VOC-free surface pretreatment
and manufacturing. We have developed innovative, closed-loop solutions for emissions generated
by the plasma process. Our future is in our hands.
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Plasma unlimited
Find a plasma specialist near you!
Subsidiary
Sales Representatives
EUROPE
Germany (Headquarters)
Germany (Southern branch)
Denmark
France
Spain
Italy
Malta
Turkey
UK
Finland
Sweden
Belgium
Slovenia
Hungary
Poland
Russia
Czech Republic
NORTH AMERICA
USA/Canada
SOUTH AMERICA
Brazil
ASIA
Japan
Singapore
China
Thailand
Malaysia
Taiwan
Korea
India
AUSTRALIA
AFRICA
South Africa
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Plasmatreat worldwide

Your personal contact partner – always up-to-date
Scan the QR code with your smart phone to access our
contact page. Here you will find details of your personal contact partner, kept permanently up-to-date.
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www.plasmatreat.com

