©
2016 2018

Fabrication of binary Ti alloy with high esthetic coating and elucidation of
oxide layer formation mechanism

Miura-Fujiwara, Eri
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In this study, high-temperature oxidation at 1273 K for 3.6 ks in_the air of

Ti-xNb alloys (x = 1-32 mol%) was investigated to discuss the effect of Nb addition to Ti on its
high-oxidation behavior, and on its oxide microstructure. From the results of the SEM observation,
an oxide layer with a void layer was formed on Ti-xNb substrate from 1 mol%Nb up to 10 mol%Nb.
However, densification of the oxide layer was confirmed at Ti-13Nb. Then, the dense oxide layer was
formed up to 32 mol%Nb. XRD results indicated that only rutile-type TiO2 was identified from 1 mol%
Nb up to 10 mol%Nb, then both TiO2 and TiNb207 were formed from 13 mol%Nb to 32 mol%Nb. These
results indicate that dense oxide layer formation attributes to phase separation from TiO2 to
TiNb207. The maximum exfoliation resistance of the oxide layer was obtained at 20 mol%Nb. The
results of oxide growth rate at each Ti-xNb alloys suggested that Nb diffusion in Ti may
rate-determining process of the dense oxide layer formation.
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