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Hardness of Ti alloys by mechanical processing methods
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ABSTRACT

In previous researches, it is reported that Ti-10Ta-IONb is robuster than Ti-6Al-4V which is used as a
biomaterial in a experiment of cytotoxicity. Ti-10Ta-10Nb has enough hardness to be required as a biomaterial

because the change of its hardness can be controlled more than 100% according to heat treatment condition and

manufacturing condition. There are many hardness changing condition including Cast, Homogenization, Solution

treatment, Forging, Rolling in this research. The changing form and amount of new Ti-10Ta-10Nb to be

developed in this researches, are measured as quantitative. Specially, the changing hardness amount of the

specimen that is manufactured in single phase temperature, i.e. 800°C, are measured in case of high temperature

rolling and high temperature cast condition.
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Fig. 2. SEM micrograph of Ti and Ti alloys, as-cast
and homogenization treated at 1050°C. (a) Pure Ti
(b) Ti-8Ta-3Nb (c) Ti-10Ta-10Nb
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Fig. 3. The varation of Rockwell hardness of Ti alloys with
as-cast and homogenization treated.
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Fig. 4. The variation of Rockwell hardness of Ti and Ti alloys
with mechanical processing
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Fig. 5. The variation of Rockwell Hardness of Ti and

Ti alloys after solution treatment.
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Fig. 6. The variation of Rockwell Hardness of
Ti-10Ta-10Nb alloy upon aging at 400T
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Fig. 7. The Specimen after Swaging at 900C
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Fig. 8. The variation of Rockwell hardness of
Ti-10Ta-10Nb with swaging and homogenization
treated
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