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Creation of wear resistant coatings based on phase boundaries of transition
metal nitrides and development into multilayer structures
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The inherent properties of difficult-to-cut materials such as nickel-based
superalloys damage tools and lead to short tool life. In this study, we promoted the development of
wear-resistant coatings that contribute to longer life and higher functionality of cutting tools.
Specifically, we developed monolayer coatings focusing on the phase boundary of transition metal
nitrides containing titanium and chromium, and systematically organized the surface functions of
monolayer coatings. Subsequently, we attempted to construct multilayer coatings composed of
transition metal nitride coatings and elucidated the impacts of the multilayer structure on the
mechanical and thermal properties. Furthermore, the wear behaviors of tools, which cannot be
visually detected, were captured via the in situ measurement of cutting resistance, and the
correlation with tool wear was clarified.
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