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Fig. 1 XRD patterns of Al, ,CrFe,Ni, high-entropy alloy in as-cast and cryogenically treated states and the lattice parameters of each phase
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cast and cryogenically treated states
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Effect of Cryogenic Treatment on Microstructure and Properties of
Al, ,CrFe,Ni, High Entropy Alloy

XIE Si-chen"?, ZHANG Wei"? QI Hao"? LI Guang-long"?, LI Rong-de"? QU Ying-dong"’
(1. School of materials science and engineering, Shenyang University of technology, Shenyang 110870, Liaoning, China; 2. Key Laboratory
of Light Metal Materials and Engineering at Universities of Liaoning Province, Shenyang 110870, Liaoning, China)

Abstract:

Al ,CrFe,Ni, high entropy alloy ingot was prepared by non-consumable vacuum arc melting furnace,
and cryogenic treatment was carried out for different time by liquid nitrogen. The effect of cryogenic
treatment time on the microstructure and properties of the alloy was analyzed. The results showed that
with the extension of cryogenic treatment time, the grain size of Al, ,CrFe,Ni, high entropy alloy decreased
first and then increased, and B2 nanophase precipitated at the grain boundary of the alloy, and its volume
fraction increased first and then decreased. Cryogenic treatment had the effect of fine grain strengthening
and precipitation strengthening on Al, ,CrFe,Ni, high entropy alloy. When the cryogenic time was 24 h, the
hardness, compressive yield strength and friction and wear properties of the alloy reached the maximum.
The hardness and yield strength were HV 607.5 and 1 259.9 MPa, respectively, which were 18.7% and 5.2%
higher than those of the as-cast alloy. The average friction coefficient decreased from 0.89 to 0.66.

Key words:
high entropy alloy; cryogenic treatment; compression performance; Vickers hardness; friction and wear
properties
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