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Research Progress on the Phase Transformation Behavior, Microstructure and
Property of NiTi Based High Temperature Shape Memory Alloys

Yuan Zhishan', Lin Dezhi?, Cui Yue®, Feng Zhaowei', Li Juntao®, Shang Zaiyan®, Zhu Ming', Xiong Xiaodong',
Wang Xingquan'
(1. Grikin Advanced Materials Co., Ltd, Beijing 102200, China)
(2. GRIMED Medical (Beijing) Co., Ltd, Beijing 102200, China)

Abstract: The research progress on the Ni-Ti-Pd and Ni-Ti-Pt high temperature shape memory alloys in China and abroad in recent years
were reviewed, and the influence of chemical composition, thermal mechanical treatment and the training process on martensitic
transformation, high temperature performance of one-way and two-way shape memory effect, and functional stability during repeated
thermomechanical cycling of high temperature shape memory alloy were analyzed. The results show that the transformation temperature,
the width of transformation hysteresis, high temperature martensitic transformation, creep behavior, and high temperature thermal cycling
properties of Ni-Ti-Pd and Ni-Ti-Pt high temperature nickel-titanium shape memory alloys, are significantly affected by the
microstructures. The refinement of grain structure is achieved by the addition of Sc, Cu, or B elements, and cold rolling followed by
annealing treatments, and the fine dispersed precipitates of Ti;Ni and Ti»(Ni, Pd) distributed in the matrix are produced by solid solution
and aging. These microstructures are beneficial to the improvement of the high temperature shape memory properties, by the effect of solid
solution hardening and precipitation hardening. The preferentially oriented martensite variants, nucleated on the dislocation arrays with the
specific stress field obtained during the training under a constant stress are found to improve the one-way and two-way shape memory
properties, and the stability of the functional properties and the size of the high temperature shape memory alloys.
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