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Effect of annealing temperature on microstructure and hardness of high-entropy
alloy TiCrFeMnNi prepared with aluminothermic method

LA Pei-qing, YANG Lijie, XIAO Hai-bo, SHENG Jie, LI Zheng-ning, SHI Yu

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract. Aluminothermic method was used to prepare high-entropy alloy TiCrFeMnNi and the change of
its microstructure and properties under condition of as-cast and 700 ‘C, 800 °C and 1 000 °C annealing were
studied by means of XRD, SEM, EPMA and hardness test. The result indicated that high-entropy alloy
TiCrFeMnNi prepared with aluminothermic method would be of dentrite structure and its phase composi-
tion would include body-centered cubic phase, face-centered cubic phase and ¢ phase. The as-cast high-en-
tropy alloy TiCrFeMnNi would have a hardness of 615 HV. As the annealing temperature increased, the ¢
precipitate phase dissolve continuously. Compared with the as-cast condition, the ¢ precipitation phase dis-
solves continuously as the annealing temperature increases. After annealing at 1 000 °C, it almost com-
pletely dissolves. The hardness first increases slightly and then decreases slightly. After annealing. it is
810, 767, 778 HV, respectively.
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Tab.3 Chemical composition of as-cast and annealed high-entropy alloy TiCrFeMnNi

at its different regions %
700 C 800 C 1 000 °C
Ti 5.1 13.5 8.3 13.7 5.0 12.7 5.9 8.9
Cr 28.7 12.4 21. 8 8.6 29.3 12.6 27.9 21.4
Fe 24.8 18.7 20. 8 17.1 25.7 15.8 28.4 31.2
Mn 19.2 23.1 19.9 21.7 21.1 23.2 18.7 19.9
Ni 22.2 32.3 29.1 38.9 18. 8 35.7 18.9 18.6
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