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Fig. 1 Effect of annealing temperature on phase compositions
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Fig. 2 Effect of different annealing temperatures on microstructure morphology of Ti-50.8Ni-0.1Nb alloy: (a) 350 C; (b) 550 C;

(c) 580 C; (d) 650 C
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Transformation and shape memory behaviors of
deformed and annealed Ti-50.8Ni-0.1Nb alloy

HE Zhi-rong', LIU Kang-kai', WANG Fang?, FENG Hui', DU Yu-qing'

(1. School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China;
2. Library, Shaanxi University of Technology, Hanzhong 723003, China)

Abstract: The effects of annealing temperature (7,) on the microstructure, phase transformation and shape memory
behavior of cold drawing Ti-50.8Ni-0.I1Nb (mole fraction, %) shape memory alloy were investigated by XRD, optical
microscopy, differential scanning calorimetry and tensile test. The results show that the phase compositions of
Ti-50.8Ni-0.1Nb alloy annealed at 350—700 C are martensite M (B19’, monoclinic) and parent phase 4 (B2, CsCl). With
increasing 7,, the microstructure morphology of the alloy changes from fibrous to equiaxed grain, the recrystallization
temperature is about 580 ‘C; the transformation types of the alloy change from A—R—M/M—R—A4 to A—»R—M/M—A
to A—M/M—A (A-parent phase B2, CsCl; R-R phase, rhombohedral; M-martensite B19’, monoclinic) upon
cooling/heating, the R transformation temperature of the alloy decreases, the M transformation temperature and
temperature hysteresis increases firstly and then decreases, the R transformation temperature hysteresis is 6.7-9.8 ‘C. The
tensile strength of the alloy annealed at 350—-550 °C is higher than that of the alloy annealed at 600—700 °C, while the
percentage elongation of the former is lower than that of the latter. The alloy annealed at 400-550 ‘C shows shape
memory effect, and the alloys annealed at 300 ‘C and 600—700 ‘C show superelasticity. With increasing stress-strain
cycling number, the platform stress in the stress-strain curve of the alloy decreases. The stability of the shape memory
effect in the alloy annealed at 400—550 “C and the superelasticity in the alloy annealed at 600—700 C are well.

Key words: Ti-Ni-Nb alloy; shape memory alloy; annealing; transformation; shape memory behavior
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