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Fig. 1 XRD patterns of high entropy alloys

Fig. 2 Metallographs of high entropy alloys: (a), (c) FeCrNiCoCu; (b), (d) FeCrNiCoMn
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Table 1 Doping model cell parameters

Cell a/nm b/nm ¢/nm

Fe 3.48 3.48 3.48
FeCrNiCoCu 3.33 3.33 3.33
FeCrNiCoMn 3.32 3.32 3.32
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Table 2 Total density of cell in doping system

Alloy Total density of cell/eV
FeCrNiCoCu —4710.76
FeCrNiCoMn —5103.58
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Fig. 5 Polarization curves((a), (c), (¢)) and electrochemical impedance spectroscopy((b), (b"), (d), (), (f")) of high entropy alloys in
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Fig. 7 SEM images of high entropy alloys in 3.5%NaCl((a), (b)), 5%NaOH((c), (d)) and 0.5 mol/L H,SO4((e), (f)) solutions:
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Fig. 8 Three-dimensional corrosion morphologies of high-entropy alloys in 3.5%NaCl((a), (b)), 5%NaOH((c), (d)) and 0.5 mol/L
H,SO4((e), (f)) solutions: (a), (c), (¢) FeCrNiCoCu; (b), (d), (f) FeCrNiCoMn
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Microstructure and corrosion property of
FeCrNiCo(Cu/Mn) high entropy alloys

WANG Yong"?, LI Ming-yu"?, SUN Li-li"-2, BI Feng-qin"?, ZHANG Xu-yun"?

(1. School of Mechanical Science and Engineering, Northeast Petroleum University, Daqing 163318, China;
2. Heilongjiang Key Laboratory of Petroleum and Petrochemical Multiphase Treatment and Pollution Prevention,

Dagqing 163318, China)

Abstract: FeCrNiCoCu and FeCrNiCoMn high-entropy alloys were prepared by means of arc melting. The first-
principles simulation and corrosion electrochemical testing methods were used to investigate the effects of Cu and Mn
elements on the corrosion resistance of FeCrNiCo high-entropy alloys in 3.5%NaCl, 5%NaOH and 0.5 mol/L H,SO,
solutions. The results show that FeCrNiCoCu and FeCrNiCoMn high-entropy alloys both exhibit single FCC structure.
When the density of states of FeCrNiCoMn reaches its maximum, the corresponding energy is lower, the structure is
more stable and the corrosion resistance tendency is decreased. The corrosion resistance of FeCrNiCoMn high entropy
alloy in three solutions is higher than that of FeCrNiCoCu. The main reason is that the presence of Cu can aggravate
element segregation and reduce the corrosion resistance of the alloy. However, Mn element exists in the form of an
intermetallic compound, which reduces the content of poor corrosion resistance elements in the alloy, and the corrosion
resistance of the alloy is improved.

Key words: high entropy alloy; corrosion; alloying elements; first principle
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