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Surface hardening and strength evaluation of multi-functional fine protrusions
formed by sputter-etching

Keijiro, Nakasa
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In order to increase the strength of multi-functional fine protrusions formed by
sputter-etching of steels, surface modifications were carried out. Quenching or plasma-nitriding of the
protrusions increased indentation and scratch resistances of protrusions to almost twice larger values
than those of the as-sputter-etched protrusions. The indentation of nitrided protrusions to plastic
plates produced many holes without deformation of tips of protrusions whereas the tips of
as-sputter-etched protrusions were deformed under both static and repeated indentation. These results
mean that the surface with plasma-nitrided protrusions is applicable to a roll to transport soft
materials with large gripping force or to a roll to transcript many holes on the plastic plates to
decrease light reflection and to increase adhesion of paint. Sputter coating of SiC film on the
protrusion substrate facilitated the delamination of a plastic film molded In the protrusions.
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