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High Functionalization of Titanium Alloys by Carbon/Oxide Mixed Titanium Films
and Creation of Nanostructured Surfaces
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In this study, high-performance titanium was examined in order to expand the
industrial use of titanium and titanium alloys. It was examined whether anodic oxidation or thermal
oxidation of hard coatings such as TiC and TiN films deposited on titanium substrates can produce

high-performance coatings. As a result, by changing the thermal oxidation temperature and the
elemental content of the hard film, it was possible to create high-performance films with superior
wear resistance and photocatalytic properties to those of titanium.
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1 Schematic of the deposition process of
Ti(C,0) films
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2 Relationship between hardness and
thermal oxidation temperature of Ti(C,O).
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3 Laser microscopic observations of wear tracks after friction and wear tests and

cross-sectional profiles of the wear tracks
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