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Fig. 1 SEM microstructure and elemental mapping results of the Ti-44Ni-6Cu

B2 Ti-44Ni-6Cu-xXY & EHIHIMAL
Fig. 2 Microstructures of the Ti-44Ni-6Cu-xY alloys
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Fig. 3 Microstructures and elemental mapping results of the Ti-44Ni-6Cu-0.6Y and Ti-44Ni-6Cu-2.0Y
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Fig. 4 Compression curves, memory property test diagram and cyclic compression curves of the Ti-44Ni-6Cu-xY alloys
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Fig. 5 Changes of parameters of the Ti-44Ni-6Cu-xY alloys during cyclic compression with increasing prestress and memory training and parameter
changes of the Ti-44Ni-6Cu-2.0Y alloy
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Effect of Rare Earth Y on Microstructure and Superelasticity of Ti-Ni-Cu
Memory Alloy

ZHAO Guang-wei"?, LI Da', XU Guo-xiong', FANG Dong"?, HUANG Cai-hua"?, YE Yong-sheng"?,

SHI Zeng-min'

(1. Hubei Engineering Research Center for Graphite Additive Manufacturing Technology and Equipment, China Three Gorges
University, Yichang 443002,Hubei, China; 2. College of Mechanical and Power Engineering, China Three Gorges University,
Yichang 443002, Hubei, China)

Abstract:

Ti-Ni-Cu-Y as cast memory alloys were prepared by vacuum arc melting. The effects of rare earth Y on
the microstructure and properties of the Ti-44Ni-6Cu memory alloy were investigated by SEM and cyclic
compression. The results showed that Y-Cu and Y-rich compounds gradually increased and the grain size
became larger with the increase of the Y element. In a certain composition range, the addition of the Y element
enhanced the mechanical properties of the Ti-44Ni-6Cu alloy. The compression strength of the 0.6Y alloy
reached 3 223 MPa, the fracture strain of the 1.0Y alloy reached 46.5%, and the martensitic yield strength
of the 2.0Y alloy increased by 34%. The addition of the Y element also improved the recoverable strain and
superelasticity of the Ti-44Ni-6Cu alloy. The recoverable strain and superelasticity strain of the 2.0Y alloy
reached 4.95% and 2.75%, respectively, which were 1.87 and 4.59 times higher than those of the 0Y alloy.
After 20 times cyclic compression with 7% pre-strain, the 2.0Y alloy almost completely recovered, the
superelasticity and shape memory properties tended to be stable.

Key words:
shape memory alloy; superelasticity; Ti-Ni-Cu-Y; cyclic compression
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