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Fig. 1 X-ray diffraction patterns of the as-cast AlxCoFeNiMo
high entropy alloys
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Fig. 2 OM images of Al,CoFeNiMo alloys
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Fig. 3 SEM images of Al,CoFeNiMo alloys
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Table 1 EDS results of different regions of
Al ,CoFeNiMo alloys in Fig.3
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Al Co Fe Ni Mo
Al A 2685 2562 2697 2056
B 19.67 2207 1525 43
AI0.3 A 9.26 2526 2656 2431 14.62
B 345 1729 19.82 1862 4081
A 1241 2499 2279 2672  13.09
Al0.5 B 5.64 18.8 20.83 1091 4382
c 2518 19.17 1739 26.75 11.51
A 26.16 1696 19.65 29.97  7.26
AlO8 g 758 198 1984 984 4294
A 3426 1272 1805  29.4 5.56
AlLO B 1027 1938 1994 705 4336
®2 FRRFHERER
Table 2 Mixing enthalpy of different atom-pair at. %
JR Al Co Fe Ni Mo
Al -
Co -19 -
Fe -1 -1 -
Ni -22 -7 0 -
Mo -5 -5 -2 -7 -
2500
2000 |
£ 1500 |
EIOOO-
500 ;
% s 10 15 20 25 30 35
PiAEI%

E4 Al CoFeNiMol{iFRIZ IR 48R /3- M 2R Hh 2k
Fig. 4 Compressive stress-strain curves of Al,CoFeNiMo
samples at room-temperature
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Fig. 5 Hardness of Al,CoFeNiMo alloy samples
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Microstructural Evolution and Mechanical Properties of Al CoFeNiMo
High-Entropy Alloys

QU Ming-yang, LI Ting—qu, YAN Bing—hui, SUO Zhong-yuan

(College of Materials Science and Engineering, Jilin Institute of Chemical Technology, Jilin 132022, Jilin, China)

Abstract:

Al CoFeNiMo (x=0, 0.3, 0.5, 0.8, 1.0) alloys were prepared by vacuum arc melting. The effects of Al element
content on the crystal structure, microstructure and mechanical properties were studied by using XRD, SEM,
EDS, universal tensile testing machine and HV tester. The results show that, with increasing Al content, the
crystal structure transformed from duplex FCC+p phases to triplex FCC+p+BCC phases, and finally to duplex
BCC+p phases. The microstructure of the alloys transformed from hypoeutectic structure to non-equiaxed
dendrite structure, and finally to hypereutectic structure. CoFeNiMo alloy had good mechanical properties,
with compressive strength and plastic strain being 1 997.8 MPa and 17%, respectively. As the Al content
increased from x=0 to x=1.0, the compressive strength initially increased and then decreased, and the value of
Vickers hardness increased from HV458 to HV750. It is believed that the solution strengthening of Al and the
transformation from FCC phase to BCC phase are the main reasons of alloy strengthening.
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Al CoFeNiMo high-entropy alloys; structural evolution; mechanical properties; alloy design
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