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Effects of Surface Finishing of Stainless Steel Sheets
on Formation of Plasma Polymerized Thin Film

Ken-ichi Masunara, Kei-ichi Sawava, Kazuyuki Hiraoka and Ryo-ichi Karo

Synopsis

. The relation between surface finishing of stainless steel sheets and formation of plasma polymerized thin film of

Perfluoromethylcyclohexane (PFMCH) was investigated by methods of EPMA and A.C. impedance analysis.

By observation of EPMA, homogenious and thin film formed by plasma polymerization on the surface of SUS304BA
was obtained, but on the surface of SUS3042D, thinner film was formed at the boundary of crystalline than on the
surface of crystalline. A.C. impedance analysis showed that the value of A.C. impedance of SUS304BA was higher than
that of SUS3042D, and it is assumed that in the case of SUS3042D, the thickness of the film formed by plasma
polymerization on the surface of crystalline was about ten times that of the boundary of crystalline.

Key words : stainless steel ; plasma polymerization ; A.C. impedence ; Perfluoromethylcyclohexane (PFMCH).
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Fig. 1. Schematic model of capacitively coupled
plasma polymerization chamber.
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Fig. 2. Schematic model of cell for alternative cur-
rent impedance method.
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Fig. 3. Deposition rate plasma polymerized

PFMCH film.
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Fig. 4. Surface roughness of SUS304BA and
SUS3042D.
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Fig. 5. SEM images and elemental mapping images of plasma polymerized PFMCH film on SUS304BA.
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Fig. 6. SEM images and elemental mapping images of plasma polymerized PFMCH film on SUS3042D.
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Fig. 8. Bode plot for plasma polymer coated
SUS304BA exposed to 3%
NaCI: (... ), SUS304BA; (---—), plasma
polymer deposited for 5 minutes; (—-_),
plasma polymer deposited for 20 minutes;
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Fig. 9. Bode plot for plasma polymer coated
SUS3042D exposed to 3%
NaCI: (....... ), SUS3042D; (_.._), plasma
polymer deposited for 5 minutes; (—._),
plasma polymer deposited for 20 minutes.
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Table 1. Film thickness ratio of plasma polymer-
ized film deposited on SUS3042D
tl, film thickness at grain; t2, film thick-
ness at-grain boundary.

X Rsa/Rep t1/t2
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