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Fig. 1 DSC curves of Ti-50.8 Ni-0.1Zr alloy after solid

solution treatment at 800 ‘C
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Fig. 2 Optical microstructures of Ti-50.8Ni-0.1Zr alloy in cold-worked (a), solid-solution at 800 C (b), aged at 300 C

for 1 h (c) and aged at 600 C for 50 h (d)
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Fig. 3 TEM images of Ti-50.8Ni-0.1Zr alloy at different aging states: (a) 300 ‘C for 10 h; (b) 400 C for 10 h; (c) 400 C for

50 h; (d) 600 °C for 10 h
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Fig. 5 Effects of aging temperature and aging time (Z,,) on transformation temperatures of Ti-50.8 Ni-0.1Zr alloy (a) 300 C
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Fig. 6 Effects of aging temperature and aging time (7,,) on
temperature hysteresis of Ti-50.8 Ni-0.1Zr alloy aged at
300~600 C for 1~50 h
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B I H A [F] T AR 1E A2 45 P (SE B SME) Al /)
PERED, A—J51H, ST SMAHIERIIRsh# 1, AH
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BT Wk, X T Ti-50.8Ni-0.1Zr & 43 1
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Effect of aging processes on microstructure and phase
transformation behaviors of Ti-50.8Ni-0.1Zr shape memory alloy

YE Jun-jie, HE Zhi-rong, ZHANG Kun-gang

(School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: The heat treatments of solution-quenched at 800 C + aged at 300-600 ‘C for 1-50 h were carried out in
Ti-50.8Ni-0.1Zr (mole fraction) shape memory alloy, the effects of aging temperature and aging time on the
microstructure and phase transformation behaviors of the alloy were investigated by optical microscopy, TEM, and
differential scanning calorimetry. With the increase of aging temperature, the morphologies of Ti,Ni, precipitates
in the alloy change from the fine particle to the lenticular, and then to the thick plate. The phase transformation
type of the alloy aged at 300 'C is A—>R—M/M—R—A (A—Parent phase B2, CsCl, M—Martensite B19’,
monoclinic; R—R phase, rhombohedral), the transformation type of the alloy aged at 400 “C changes from 4—R—
M/M—R—A to A—R—M/M—A; the transformation types of the alloy aged at 500 C and 600 ‘C are 4—>R—
M/M—A and A—M/M—A, respectively. With the increase of aging temperature, the R and M phase transformation
temperatures of the alloy increase first and then decrease, and the maximum values 43.7 °‘C and 4.0 ‘C are obtained
in the alloys aged at (400 ‘C, 50 h) and (500 C, 50 h), respectively. The temperature hysteresis of M phase
transformation changes in the range of 26.1-122.6 ‘C. The temperature hysteresis of the R phase transformation is
stable and changes in the range of 4.8-7.5 “C. With the increase of aging time, the R and M phase transformation
temperatures of the alloy increase first and then tend to be stable, the temperature hysteresis of the M phase
transformation decreases first and then tends to be stable, and the change of the temperature hysteresis of the R
phase transformation is small. The effects of aging temperature on the precipitate morphology and phase
transformation behaviors of Ti-50.8Ni-0.1Zr alloy are greater than that of the aging time.

Key words: Ti-50.8Ni-0.1Zr alloy; shape memory alloy; aging process; microstructure; phase transformation

behavior
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