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Phase transformation and mechanical properties of Ti3Zr2Sn3Mo25Nb
alloy for biomedical application

MA Xi-qun, YU Zhen-tao, NIU Jin-long, YU Sen

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The phase transformation and the effect of metastable phase on the strength and elastic modulus of the
Ti3Zr2Sn3Mo25Nb alloy were investigated. The results indicate that, the evolution of phase transformation is
f—w—0a"—0o in order. The grain size, amount and distribution of metastable w phase and o phase have significant effect
on the strength, elastic modulus and plasticity of the alloy. The smaller the size, the more the quantity and the more
equally the distribution of the @ phase, which are of benefit to increasing the strength and decreasing the plasticity and
modulus. The mechanical properties of Ti3Zr2Sn3Mo25Nb alloy can be adjusted by controlling the grain size, the
amount and the distribution of the w phase and a” phase for better biomechanical compatibility.
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Table 1 Heat treatment process of TLM alloy 200°)
No. Heat treatment 1 TLM XRD
1 Solution treatment Fig.1  Microstructure (a) and XRD pattern (a) of TLM alloy
2 Aging at300 for4h after aging
3 Aging from 300 to400 at5 /min
4 Aging from400 to450 at5 /min w 50~60 nm 2(b) w/p
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Fig.2 Metastable phase transformation from w to a” in TLM
alloy: (a) Massive @ phase formation initially; (b) @ phase
growing by about 60 nm; (c) Most of @ disappearing and little

0" phase formation
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Fig.2 Martensitic transformation from a"” to a in TLM alloy:
(a) a lath martensites formation; (b) Dark-field-TEM of " in a

lath martensites; (c) All of & martensites phase formation
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Table 2 Phase transformation in TLM alloy

No. Phase structure Phase feature
1 p 20 pm
2 b, o ~15 nm
3 B ~60 nm
4 B, little @ and o Lath o” phase
5 p,a", o Short and wide a"
6 b Intersection of «
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