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APPJ: “Swiss Knife” for Surface Engineering?
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The surface engineering market is huge and industrials have an increasing demand

for efficient, clean and reliable surface engineering tools. In this talk, through different

examples, we will demonstrate that non-equilibrium atmospheric pressure plasma jets

(APPJ) can improve the functionality of existing products and give efficient solutions

to previously insurmountable engineering problems. As compared to other discharge

technologies, the advantage of APPJ is the separation between the plasma

generation and the application region.

Among the different applications of APPJ studied by the international plasma

community, i.e. aerospace, automotive, biomedical or packaging just to mention a

few, we will focus our talk on the surface activation of polymers for bonding

applications and on AP-PECVD for the deposition of polymers and copolymers as well

as oxide thin/thick films (TiO

2

, SiO

x

) at high deposition rate (2-40 µm/s).

It is well known that plasma jets contain highly reactive species (radicals,

metastables, vibrationally excited molecules…) which promote a very rich chemistry.

However, we will also highlight the important role of heat transfer phenomena on the

surface modifications by using moderately “hot” plasma jets (i.e. Tg ~ 1000-1500 K).

Indeed, the combination of both effects can give rise to the formation of specific

nanostructures, phase transformation at the surface of the treated materials, as well

as the possibility to obtain polymers or copolymers, deposited at a high rate and

presenting an enhanced stability as compared to those deposited by cooler

discharges.

Finally, the practical advantages of APPJ are mainly due to their capacity to be easily

integrated into existing production line, to treat complex 3D shapes, as well as the

possibility to use liquid precursors (aerosol) for deposition. We will also illustrate these

two important points by showing some applications.
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