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Fig.1  Position of chemical elements constituting high entropy 

shape memory alloys in the periodic table of elements 

B2 intermetallics of the AB type 
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Fig.2  XRD patterns of (TiZrHf)
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Table 1  Phases and lattice parameters of (TiZrHf)
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 high entropy shape memory alloys
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Elements content of high entropy shape memory 

alloys/at% 
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Alloy 

Ti Zr Hf Ni Co Cu 

Phase 

B2 B19’ 

References 

16.67 16.67 16.67 16.67 16.67 16.67 B2 3.159 - 

16.67 16.67 16.67 0 25 25 B2 3.156 - 

16.67 16.67 16.67 25 0 25 B2+B19’ 3.167 
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c=4.967, β=100.95° 
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Fig.3  Microstructures of (TiZrHf)
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shape memory alloy in the different states: (a) as-casted 

and (b) the fracture surface after 3-point bending
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Fig.4  Correlation between martensitic transformation temperature 

and valence electron concentration for different shape 
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Fig.5  Schematic diagram of the relationship between stress and 

phase transformation temperature in shape memory alloys 
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Fig.6  Correlation between external stress and recovery strain in 

different shape memory alloys 
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Research Progress of High Entropy Shape Memory Alloys 

 

Li Binqiang, Wang Liang, Yao Longhui, Cui Ran, Luo Liangshun, Chen Ruirun, Su Yanqing, Guo Jingjie, Fu Hengzhi 

 

(National Key Laboratory for Precision Hot Processing of Metals, School of Materials Science and Engineering,  

Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: High entropy shape memory alloy is a novel type of high temperature shape memory alloy, which is developed on the basis of 

NiTi alloy with equal atomic ratio and the concept of high entropy alloy. In recent years, the (TiZrHf)

50

(NiCoCu)

50

 and 

(TiZrHf)

50

(NiCuPd)

50

 series high entropy shape memory alloys with excellent comprehensive properties were developed, which has 

attracted extensive attention and research interest. In this paper, the research progress of high entropy shape memory alloy was reviewed 

from the aspects of phase composition, microstructure, martensitic phase transformation behavior, shape memory effect and superelasticity. 

Simultaneously, the future investigate keynote of high entropy shape memory alloy was also prospected. 

Key words: high entropy shape memory alloys; microstructure; martensitic phase transformation; shape memory effect; superelasticity 
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