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Synopsis

Titanium and titanium alloys are widely used in biomedical applications because they have biocompatibility and corrosion
resistance against body fluid. p-type titanium alloys which have low Young’s modulus are expected to be suitable for implant
materials. In general, it is necessary that lower Young’s modulus of p-type titanium alloys highly include Nb and Ta, which
have high melting points. Therefore, it is difficult to produce a large size ingot in conventional melting methods for titanium and
titanium alloys.

In order to develop new f-type titanium alloys for biomedical applications such as implant materials, optimization of chemical
composition of Ti-Nb-Cr-Zr alloy system (Ta free) was carried out. As a result of consideration, Ti-20Nb-5Cr-4Zr alloy, “TNCZ”
was developed . The Young's modulus of TNCZ is about 65 GPa after solution treatment and is lower than that of the conventional

S-type titanium alloys (ex.Ti-22V-4A1,Ti-15V-3Cr-3Sn-341) .
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Fig. 1. Young's modulus of Ti-Nb-Cr-Zr alloy.
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Table 1. Physical properties.

Pure Ti-6-4 Ti-15-
Alloy | TNCZ | " ELI | 333
Type B a a+p B
B T%gsus 710 880 985 750
Density
(g/em’) 5.2 452 4.43 4.76
Young's
modulus 65 110 108 83
(GPa)
Electric
resistance 1.29 0.55 1.71 1.48
(1 Qm)
Specific heat
(g K) 0.43 0.52 0.54 0.5
Thermal
conductivity 6.8 171 71 8.1
(W/(m-K))
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Fig. 2. High temperature-high speed tensile test.

Table 2. Tensile properties of TNCZ alloy.
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Fig. 3. Tensile strength and reduction in area.
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Fig. 4. Compression curves at room temperature.
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Fig. 5. Biocompatibility of TNCZ in V79 cells
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