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Abstract

The Atmospheric Pressure Plasma Jet (APPJ) technique, combined with precursors, is employed
to deposit Tetraethoxysilane (TEOS) on metal surfaces, and coat them with Triethoxy-1H, 1H, 2H,
2H-Tridecafluorooctylsilane (FAS-13) and Anti-Fingerprint (AF) agents. This process creates an
organic/inorganic composite coating on the metal surface, serving as a release film for demolding
injection-molded products from molds. Compared to traditional functional film processes, this study
can be applied to various metals, offers excellent reprocessability, and reduces the risk of direct
inhalation of chemicals into the human body.

The experimental substrate chosen for this study is SUS 316L stainless steel. SUS 316L, due to its
composition containing chromium, nickel, and molybdenum, exhibits excellent corrosion resistance
and is frequently used in PVC (Polyvinyl Chloride) plastic injection molding dies. This is mainly
because PVC injection molded products require release agents and robotic arms for effective
demolding during production. Therefore, in this study, a silica film is deposited on the surface to
enhance its hydrophilic properties, with a surface energy reaching 70 mN/m. Subsequently, FAS-13
and AF anti-fouling agents are applied to the high-energy silica surface. The water contact angles for
FAS-13 and AF on 316L are as high as 126° and 136°, respectively, with the silica film layer and
FAS-13 exhibiting superior bonding performance (adhesion test reaching ASTM 5B level).

Other studies have indicated that under contact angle and friction tests, the FAS-13 functional film
layer possesses hydrophobic and oleophobic properties and better wear resistance compared to
traditional fluorinated release agents. The experimental results show that silica, as an intermediate
layer, not only has good adhesion to the substrate but also bonds with FAS-13, thereby enhancing the
film's adhesion, hydrophobicity, and oleophobicity. By replacing the spraying of release agents with
this new technology, the process time for each mold spraying can be reduced, increasing production
efficiency and minimizing the health hazards from inhaling the agents during the spraying process.

Keywords: PVC Injection Molding Steel, Atmospheric Pressure Plasma Jet (APPJ), composite
coatings, Contact Angle Test, Wear Test
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