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Abstract: The surface morphology and bioactivity after immersion in simulated body fluid (SBF) for 21 days
of conventional TiNi alloy and ultrafine-grained TiNi alloy under different anodic oxidation times were investi-
gated. The results show that compared with the conventional TiNi alloy, the anodic oxidized surface of ultrafine -
grained TiNi alloy slightly exhibits more micrometer —scale donga and higher bioactivity. With the increase of
anodic oxidation time from 3 min to 9 min, the conventional TiNi alloy exhibits much higher bioactivity
(growth rate of Ca—P layer in SBF), while the ultrafine-grained TiNi alloy only exhibits slightly higher bioac-
tivity. The Ca/P ratios of conventional TiNi alloy and ultrafine — grained TiNi alloy decrease from 1. 68 to
1. 44, and from 1. 62 to 1. 43, respectively. It means that the ultrafinement processing of microstructure is an
effective approach to improve bioactivity, and appropriate extension of anodic oxidation time contributes to
further enhancement of bioactivity.
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Fig. 1 TEM morphology of ultrafine-grained TiNi alloy
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Fig. 2 SEM morphologies of the conventional and ultrafine—grained TiNi alloy after anodic oxidation
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(c) Ultrafine-grained TiNi alloy (3 min)
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Fig. 3 EDS spectra of the conventional and ultrafine—grained TiNi alloy after anodic oxidation
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Fig. 4 XRD spectra of the conventional and ultrafine—grained TiNi alloy after anodic oxidation
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Fig. 5 SEM morphologies and EDS spectra of conventional and ultrafine—grained TiNi alloy after immersion in SBF for 21 days
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Table 1 Growth rate of Ca—P layer of anodic oxidized surface
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