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Development of desktop plasma CVD apparatus for wear-resistant film deposition
on cutting tools for
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In order to extend the lifetime of cutting tools for machining such as
drills, we have developed a desktop plasma deposition system for depositing films with excellent
wear resistance and lubricity on the surface. This equipment enables us to deposit film by (1) CVD,
(2) Sputtering (PVD), and (3) Hybrid of those processes (PCVD). In (1), we have studied the mixing
method of plasma and source gas and developed the high frequency bias application mechanism to an
object for film deposition, and succeeded in building the basic technology to realize film
deposition with high efficiency. In (2), a target for sputtering was placed in the vicinity of the
object, to which a direct current negative bias was applied. This development enables us to easily
deposit film on the object in a small reaction tube. In (3), in order to realize multi-component
thin film deposition, film deposition by the hybrid process of (1) and (2) was examined, and the
possibility for practical use was found out.
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Development of co-sputtering method using open-air micro-plasma jet and its
application to synthesis of binary compound materials 2017 MRS
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A simple method to synthesize nanoparticles via metal target etching using an
atmospheric plasma jet and its application to fabrication of functional
nanocomposite film 28 MRS
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