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Preparation of functional hard coating films with multilayer structure via
pulsed sputtering plasma with high-density

Kimura, Takashi
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Multilayer thin films, which were formed by alternatively depositin
different transition metal nitride layers at nanometer scale, were prepared via ion material process
in high-density plasma. The hardness of the chromium nitride/vanadium nitride multilayer films was
higher than that of the monolayer film and the hardness corresponded to 23.5 GPa. We have revealed

that inserting vanadium nitride layers can play significant roles on the suppression in the
compressive stress and the reduction in the friction coefficient. The chromium nitride / titanium
nitride multilayer films also had high hardness corresponding to 24.5 GPa, and the friction
coefficient of the multilayer films was reduced from 0.7 to 0.2-0.3 by inserting the titanium
nitride layers.
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