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Fig. 1 XRD patterns of the ( Ti,,Zr,,V,,Nb,, ) Al high entropy intermetallic compounds with different Al contents
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Study on Microstructure and Crystal Structure of(Ti,,Zr,,V,,Nb, )AL
High Entropy Intermetallic Compounds

QIN Ye-heng, ZHANG Yue, ZHANG Xiao, YANG Cheng, CHEN Xun, WANG Qiao, ZHAO Peng-cheng, LIU
Liang

(Department of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001, Liaoning, China)

Abstract:

Five principal-element (Ti,,Zr,,V,,Nb,,)Al high-entropy intermetallic compounds were designed and
prepared by vacuum arc melting method. The changes in crystal structures, microstructures and hardnesses
of as-cast and high-temperature annealed alloys were investigated in detail. The results indicated that the
(Ti,uZr,,V,,Nb, ,)Al high entropy intermetallic compounds were based on ordered DO,, structure with a
small amount of L1, precipitates. The alloys’ microstructure was a dendritic structure. Because of the different
distribution of elements in dendritic and interdendritic regions, phase separation phenomenon occurs in the
alloys. The (Ti,,Zr,,V,,Nb,,)Al 5 alloy had the least content of L1, phase, which basically disappeared after
heat treatment at 1 300 °C . This alloy could still maintain its as-cast matrix structure at a high temperature
up to 1 400 °C without precipitation of other phases, indicating that it had excellent high-temperature thermal
stability.
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high entropy alloy; intermetallic compounds; heat treatment; microstructure; crystal structure
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