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The superior water repellency characteristic in Polytetrafluoroethene (PTFE) coating

makes it attractive for water-proof applications. This study aims to further increase the

adhesion strength of PTFE coatings on glass and stainless steel substrates by

employing plasma surface modifications. Before depositing PTFE coating via PECVD,

various substrates are first undergone reduced and atmospheric pressure plasma

treatment. Both specially designed atmospheric plasma jet and reduced pressure

plasma chamber with two plate-like electrodes generate plasma from different gases

including pure nitrogen, oxygen, argon, and mixture of argon and 7% hydrogen. From

AFM measurement on substrates, it is revealed that plasma produced from gas

mixture of argon and 7% of hydrogen exhibits the highest ion etching rate. The

increase in surface roughness also leads to an increase of the physical contact area

between PTFE film and the substrate. Furthermore, optical emission spectroscopy

(OES) provides a perspicacious look at the distributions of radicals inside plasma

which contribute to the surface etching phenomenon.

Film adhesion is evaluated by progressive load nano-scratch test for a more

quantitative measurement. The result reveals that after the substrate is treated by

plasma, the value of critical load that delaminates the deposited PTFE film is

increased, suggesting the effectiveness of plasma surface treatment on film adhesion

improvement. The grooves of the scratch marks are attributed to the plastic and

elastic co-deformation of film. By carefully examining the scratch grooves under SEM,

the individual contribution of the plastic and elastic deformation can be evaluated.

Plasma treated samples compared to the untreated ones show more of elastic

deformation since the film is more adhesive to the substrates. The physical

approaches are systematically suggested to pave the way for investigating the

improvement of PTFE film adhesion via plasma treatment.
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