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Plasma technology in 3D printing — Bonding individual parts with significantly
improved adhesion

In recent years, 3D printing has become increasingly important and is now established as a
manufacturing technology in both industry and the private sector. Due to its increased im-
portance, the demands on quality, material variety and robustness are now growing accord-
ingly. For years, the Regensburg-based company relyon plasma GmbH, a subsidiary of TDK
Electronics, has been researching plasma activation in 3D printing. Creabis GmbH from Kirch-
heim, Germany, is a highly professional 3D printing service provider that uses plasma technol-
ogy and is convinced.

Regensburg / Kirchheim. A great challenge for Creabis GmbH is the 3D printing of large and
complex components, since conventional 3D printers have maximum component dimensions
of 600 mm. To make use of the advantages of 3D printing for larger components, they are
printed as individual parts and then bonded together. In practice, predefining joint geometries
with maximum bonding area and the gluing itself pose challenges that should not be under-
estimated. In particular, the strength of the bond is especially critical for long narrow joints
where the available bonding surface is minimal.

This weakness of 3D printing is in turn the strength of the plasma technology of relyon plasma
GmbH. If a surface is functionalized with plasma before bonding, the resulting bondings show
a significant improvement in adhesion. This surface functionalization through plasma treat-
ment is essentially based on two effects: Fine cleaning of the surface from organic contami-
nants and increasing surface energy for an improved wettability by adhesives. The piezobrush
PZ2 — an efficient and compact handheld plasma device from relyon plasma that requires no
special technical knowledge or complex infrastructures —is excellently suited for preparing 3D
printing parts for bonding. The core of this handheld plasma device is the CeraPlas piezo
plasma generator — a high-voltage discharge device for generating cold atmospheric pressure
plasma.

Improved bonding through plasma activation of individual parts

Two applications of the Creabis GmbH highlight the potential of the piezobrush® PZ2 in the
processing of 3D printed parts. The interior door trim of an innovative small series electric
vehicle of a German start-up is printed by Creabis from unfilled PA12 by selective laser sinter-
ing (SLS) in four individual parts. These are then activated with cold plasma and spotted with
cyanoacrylate (superglue). About an hour later while the parts are still activated, they are
structurally bonded with two-component adhesive. Ralf Deuke, owner of Creabis GmbH, sees
the use of plasma technology as extremely advantageous: "The use of the piezobrush® PZ2
now opens up possibilities for bonding individual parts that were previously unthinkable".

This is particularly the case with the second application example, in which a motorbike fairing
for racing is made from 12 individual parts using 3D printing and then glued after pre-treat-
ment with the piezobrush PZ2. Due to the adhesive strength achieved, the fairing installed on
the motorcycle can even withstand speeds of over 200 km/h. Internal tests reveal that the
components treated with plasma technology have an adhesive bond that is three times
stronger than that of untreated parts. Both relyon plasma GmbH and Creabis GmbH are con-
vinced that there are many more applications of plasma technology in 3D printing and will
continue to intensify their cooperation in the future.
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Technical data of piezobrush® PZ2

Electrical connection 110-240V /50-60 Hz 15V DC

Power consumption Max. 30 W

Weight 170¢g

Version Handheld device with power supply unit, inte-
grated fan

Plasma temperature <50°C

Typical treatment distance 2-10 mm

Typische treatment width 5-20 mm

About Creabis GmbH

Since 2011 Creabis GmbH has been an important player in the fairly young market of additive
manufacturing. The team around Dipl. Phys. Ralf Deuke produces lifestyle articles such as the
"SauberKugel" as well as highly complex functional electronic and machine components. Sin-
gle pieces, prototypes and small series are increasingly produced in 3D printing, as the con-
ventional injection moulding process is oftentimes only economic and ecological for quantities
over 1,500 pieces. Creabis GmbH mainly uses laser-sintering and the new MultiletFusion from
HP as additive manufacturing processes. Creabis is continuously improving and adapting these
printing technologies and subsequent processes (grinding, dyeing, gluing, ...) in order to ex-
pand the application range of the components.

About relyon plasma GmbH

Relyon plasma GmbH, a subsidiary of TDK Electronics, based in Regensburg, Germany, devel-
ops innovative plasma systems. True to the motto "rely on plasma", relyon plasma GmbH is a
professional supplier of plasma systems as well as a service provider for individual customer
requirements. Parallel to its own products for plasma treatment for industrial and medical
applications, it develops customer-specific, highly efficient process solutions for surface clean-
ing, surface activation and germ reduction.
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Contact:

relyon plasma GmbH
Osterhofener Str. 6
93055 Regensburg

Germany

Andrea Werkmann

+49 941 60098270
a.werkmann@relyon-plasma.com
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realized conceptions
Image 1: Logo Creabis GmbH

Image 2: From left to right: Components of the inner door lining as individual parts, during plasma activation and
after bonding

Image 3: Motorcycle fairing printed in twelve individual parts, treated with plasma and glued together
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Bild 4: piezobrush PZ2 plasma hand held device



