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Cyclic deformation characteristics of Ti-Ni-V shape memory alloy
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Abstract: The transformation behavior, microstructure and cyclic deformation characteristics of annealing
Ti-50.8Ni-0.5V (mole fraction, %) alloy were investigated by differential scanning calorimetry, optical microscopy, XRD
and tensile test. The results show that the transformation types of the 400, 500 and 600 C annealed alloys are 4A—R/R—4,
A—R—-M/M—R—A4 and A—M/M—A (A—parent phase, R—rhombohedral phase, M—martensite phase) upon
cooling/heating, respectively. The constituent phases of the alloy at room temperature are B2 and R phases. The
microstructure morphology of the 400, 500 and 600 ‘C annealed alloys are fibrous, fibrous and equiaxed, respectively.
Ti-50.8Ni-0.5V alloy shows superelasticity at room temperature. The critical stress for inducing martensitic
transformation () of the 600 ‘C annealed alloy is higher than those of the 400 and 500 ‘C annealed alloys. The stress—
strain cycling characteristics of the 400 ‘C annealed alloy is stable, the superelasticity is excellent, and the alloy shows
completely nonlinear superelasticity after one stress—strain cycle. The stress—strain cycling stability of the 500 and 600
°C annealed alloys are poor. With increasing cyclic number, the o), and the cyclic energy dissipation of the alloy decrease.
With increasing cyclic strain, the cyclic energy dissipation increases, while the cyclic stability decreases in the alloy.
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Fig. 1 Effects of annealing temperature ¢,, on transformation behaviors (a) and transformation temperatures (b) of Ti-50.8Ni-0.5V

alloy
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Fig. 2 Effects of #,, on microstructure and phase composition of Ti-50.8Ni-0.5V alloy: (a) 400 ‘C; (b) 500 C; (c) 600 ‘C; (d) XRD
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Fig. 3 Effects of t,, and cycle number N on cyclic deformation characteristics of Ti-50.8Ni-0.5V alloy: (a) Continues cycle, N=20;

(b), (c) and (d) Non-continues cycle, N=40 (test at 20 ‘C)
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cyclic energy dissipation (Wp) (c) of Ti-50.8Ni-0.5V alloy
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