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Fig.1 XRD patterns of the AlFeCoNiBy(x=0.00, 0.15, 0.20)
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Fig.4 Microstructure of as-cast AIFeCoNiBy.15 alloy
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Table 2 Chemical composition of different regions of as cast
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Region Al Fe Co Ni B

DR  50.22#1.60 5.85#).13 5.1640.25 34.3#2.1 4.384).42
fccl  4.93#0.32 81.0#0.78 4.0+1.43 10.5+1.34 1.3240.23

fcc2  1.23#0.36 30.3#1.43 50.89+2.09 3.6620.87 15.09+1.02

5 AlFeCoNiB(x=0.00, 0.15, 0.20)& 4 EBSD &}
Fig.5 EBSD images of AlFeCoNiBy alloys: (a) x=0.00, (b) x=0.15, and (c) x=0.20
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Fig.6 Oxidation kinetics curves of AlFeCoNiBy (x=0.00, 0.15,
0.20) high entropy alloys
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Table 3 Oxidation Ky rate of AlFeCoNiB(x=0.00, 0.15, 0.20)
high entropy alloys
Ko/ Ko/ h Koy
mg® cm™ mg® cm™ /mg? cm™
0.00 10~40 8.94x10° 40~80 5.81x10™° 80~100 4.37x107

0.15 10~60 6.70x10° 60~80 4.51x10° 80~100 1.89=107°
0.20 10~40 1.62x10* 40~80 1.43x10™ 80~100 1.12x10™*

X t/h t/h
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Fig.7 XRD patterns of AlFeCoNiB«(x=0.00, 0.15, 0.20) alloys
after oxidation at 900 ‘C for 60 h
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Fig.8 Surface morphologies of the as-cast AIFeCoNilBg.1salloy (a, b) and AlIFeCoNiBx(x=0.00, 0.15, 0.20) alloys (c~h) after oxidation at
900 C for 60 h: (c, d) x=0.00; (e, f) x=0.15; (g, h) x=0.20
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Fig.9 SEM image, EDS analysis results and EDS element mapping of AlFeCoNi alloy after oxidation at 900 “C for 10 h
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Fig.10 SEM image, EDS analysis results and EDS element mapping of AlIFeCoNiB 15 alloy after oxidation at 900 ‘Cfor 10 h
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Table 4 Gibbs free energy of oxide at 900 C
Oxide Gibbs free energy/kJ mol™*
Al,O3 -871.97
FEZO3 -240.82
CoO -288.55
NiO -261.61
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Fig.11 SEM image, EDS analysis results and EDS element mapping of AlIFeCoNiB g alloy after oxidation at 900 ‘C for 10 h
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Fig.12 Oxidation layer section SEM image (a) and EDS element line scanning (b) of AlFeCoNi alloy after oxidation at 900 ‘C for 60 h

13 AIFeCoNiB4(x=0.15, 0.20)& 4 900 ‘C% 1k 60 h J& %4k /Z#1H SEM HE /5 & EDS JT & 1 94
Fig.13 Section SEM images of oxidation layer and EDS element mapping of AlIFeCoNiBy alloy after oxidation for 60 h at 900 C:
(a) x=0.15 and (b) x=0.20
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Fig.14 Physical model of high temperature oxidation mechanism
of AIFeCoNiB«(x=0.00, 0.15, 0.20) alloy at 900 ‘C
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Effect of Boron on Microstructure and High Temperature Oxidation Properties of
AlFeCoNi High Entropy Alloy

Hou Lili*, Guo Qiang? Gao Yuyu®, Yao Yuhong*, Liu Jiangnan*
(1. Shaanxi Polytechnic Institute, Xianyang 712000, China)

(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(3. Shaanxi Institute of Technology, Xi’an 710300, China)
(4. Xi’an Technological University, Xi’an 710021, China)

Abstract: AlFeCoNiBy (x=0.00, 0.15, 0.20) high entropy alloy was prepared by vacuum arc melting, and its microstructure and high
temperature oxidation behavior were studied. The results show that the increase of B content leads to the transformation of the alloy from
“pure B2 phase” to “B2 phase +(fcci+fcCy)eutectic”. After oxidation of AlFeCoNiBy (x=0.00, 0.15, 0.20) at 900 °C, with the increase of B
content, the thickness of outer CoFe,O4 oxide increases rapidly, while that of inner layer Al,O3; remains unchanged. However, when the
content of B exceeds 0.15at%, the continuity of oxide film becomes worse. When the content of B is 0.15at%, the oxidation mass gain is
the smallest, the oxide film is well bonded with the alloy substrate, and the oxidation resistance is the best.

Key words: B atom; high entropy alloy; microstructure; high temperature oxidation
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