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Fig.1 Dimension of low cycle fatigue specimens
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Fig.2 Stress-strain curves at room temperature and corresponding
TEM images of the TLM alloy
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Fig.3 Curves of cyclic peak stress vs the number of cycles for TLM alloy: (a) ST and (b) STA
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Fig. 4 Dynamic elastic modulus curves of the TLM alloy during cyclic loading: (a) ST and (b) STA
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Fig.5 Fitting curves of the strain amplitudes vs fatigue life of TLM alloy: (a) ST and (b) STA
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Effect of Microstructure on Low Cycle Fatigue Behavior and Deformation Mechanisms
of Ti-25Nb-3Mo0-2Sn-3Zr Alloy for Biomedical Application

Ma Xiqun, Yu Sen, Cheng Jun, Zhou Wenhao

(Shaanxi Key Laboratory of Biomedical Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Cyclic deformation behavior and micromechanisms in strain controlled low cycle fatigue of a near A-Ti alloy
Ti-3Zr-2Sn-3Mo-25Nb (TLM) with two different microstructures, i.e. solution treatment and aging treatment conditions, were investigated
at room temperature. The results show that the cyclic hardening/softening behavior of TLM alloy is significantly correlated with strain
amplitude and microstructure. The low cycle fatigue life of the alloy after the solution treatment is higher, and the elastic modulus
increases sharply from constant with the increase in cycle number and total strain amplitude, while the elastic modulus of the aged alloy
has little change during the cycle deformation. The microstructure characteristics show that deformation mechanism of the solid solution
alloy is mainly dependent on the formation and interaction of dislocation slip, deformation-induced « martensites and the unique “Z” type
B twin, while the aging alloy is mainly dependent on dislocation slip.
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