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Interfacial Microstructure Analysis of Oxide-Coated Ti Alloys and Prediction of
Mechanical Properties as Composites
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In the research and development of Ti alloys, which are being developed as
substitutes for biological hard tissues, research and development in the areas of microstructure
control and alloy design, as well as surface treatment technology, are being carried out
respectively. In this proposal, we focus on Ti-Nb and Ti-Ta alloys that form compositionally
continuous oxide films by self-oxidation, and investigate the micro- to nano-level microstructure of

the oxide/alloy interface using metallographic and crystallographic methods, and material mechanics
calculations that consider the oxide/alloy substrate as a continuum material. We investigate both
interface structure control and structural and mechanical approaches from the viewpoints of
interfacial microstructure control and structural and mechanical approaches. The oxidation mechanism
of these alloys, and the contributions of the material and microstructure to the mechanical
properties of Ti-based coating materials are elucidated.
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