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Abstract The effect of oxygen on the shape memory characteristics in Ti-18Nb-6Zr-XO (X = 0-1.5 at%) biomedical alloys
was investigated by tensile tests. The alloys were fabricated by an arc melting method at Ar atmosphere. The ingots were cold-
rolled to 0.45 mm with a reduction up to 95% in thickness. After severe cold-rolling, the plate was solution-treated at 1173
K for 1.8 ks. The fracture stress of the solution-treated specimens increased from 450 Mpa to 880 MPa with an increasing
oxygen content up to 1.5%. The fracture stress increased by 287MPa with 1 at% increase of oxygen content. The critical stress
for slip increased from 430 MPa to 695 MPa with an increasing oxygen content up to 1.5 at%. The maximum recovery strain
of 4.1% was obtained in the Ti-18Nb-6Zr-0.50 (at%) alloy. The martensitic transformation temperature decreased by 140 K
with a 1.0 at% increase in O content, which is lower than that of Ti-22Nb-(0-2.0)O (at%) by 20 K. This may have been caused
by the effect of the addition of Zr. This study confirmed that addition of oxygen to the Ti-Nb-Zr alloy increases the critical
stress for slip due to solid solution hardening without being detrimental to the maximum recovery strain.
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Fig. 1. Stress-strain curves obtained at room temperature for Ti-
18Nb-6Zr-(0.0~1.5)O(at%) alloys.
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Fig. 2. Stress-strain curves obtained by repeated loading to the maxi-
mum strain of 3.0% followed by unloading at room temperature for
Ti-18Nb-6Zr-0.50(at%) alloy.
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Fig. 3. Effect of cyclic deformation on yield stress for Ti-18Nb-
6Zr-0.50(at%) alloy.
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Fig. 4. Stress-strain curves obtained at various temperature for Ti-

18Nb-6Zr-1.00(at%) alloy; (a) 173K, (b) 193K, (c) 213K, (d)
233K, (e) 253K, (f) 273K, (2)293K, (h) 313K and (i) 333K.
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Fig. 5. Temperature dependence of critical yielding stress for Ti-
18Nb-6Zr-1.00(at%) alloy.
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Fig. 6. Oxygen content dependence of the start temperature of
martensitic transformation (A4) for Ti-18Nb-6Zr-(0.0~1.5)O(at%)
alloys.
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Fig. 7. Stress-strain curves obtained by cyclic loading-unloading
tensile tests for Ti-18Nb-6Zr-0.50(at%) alloy.
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Fig. 8. Plastic strain (&) and recovery strain (g,) plotted against
tensile stress for Ti-18Nb-6Zr-0.50(at%) alloy.
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Fig. 9. Oxygen content dependence of critical stress for slip (og) and
maximum recovery strain (g, for Ti-18Nb-6Zr-(0.0~1.5)O(at%)
alloys.
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