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Innovation of bulk nano-structured commercial purity Ti with utra-high strength
and high ductility utilizing TWIP effect

WATANABE, Chihiro
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Microstructure and mechanical properties of ultrafine-grained bulk
nano-structured commercial purity titanium (BN-Ti) were systematically investigated. It was
clarified that the larger the pass strain during the multi-directional forging processing, the finer

the grains, and the higher the strength. The deformation mechanism of the BN-Ti transitions from "
prismatic slip + pyramidal slip"™ to "prismatic slip + deformation twinning" as the grain size
increases. The deformation mechanisms were also discussed from the viewpoint of computational
mechanics.

The BN-Ti has attractive properties as a biomaterial. The surface treatments of BN-Ti were carried
out, and the biological contact behavior of the bone cells was investigated. The BN-Ti after the
surface treatments exhibited that the contact angle of bone cells was extremely small and the
biological reaction was superior, compared with the conventional commercial purity Ti.
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