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Development of heterogeneous-nanostructured Ti with high strength and low
elastic modulus for medical treatment

Hiromi, Miura
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Pure Ti was multi-directionally forged at room temperature employing various

pass strains A€ from 0.2 to 0.8 and forging strain rates from 1.0x 10-3 s-1 to 1.0x 10-2 s-1. In
the all MDFing conditions, grains were gradually fragmented with increasing cumulative strain of
MDFing. The forging stress iIncreased more rapidly when the pass strain became larger, and the
hardness also increased accordingly. Nevertheless, failure tended to take place more easily with
increasing pass strain. When examined the evolved microstructure, it was found that grain
fragmentation looked more proceeded with increasing pass strain and strain rate. Tensile strength
was gradually increased with cumulative strain and superior mechanical properties of tensile
strength about 0.95 MPa were attained. By low temperature annealing, the tensile strength was
further increased to 1.1 GPa. Then, the Young®s modulus decreased down to 80 GPa.
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Fig.1 Results of tensile tests of samples
prepared by various condition of MDF
and simple heavy cold rolling.
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Fig.2 A result of tensile test of the sample
prepared by a combined process of MDFing +

annealing + rolling.
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Fig. 3 Results of tensile tests of the wires prepared by combined processes of MDFing +
annealing + rolling + groove rolling, where the total reduction of the rolling was fixed to be
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