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Fig.1 XRD patterns of AICoCrFeNi alloys in different states
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Fig.2 SEM images of AICoCrFeNi alloy in different states: (a) as-cast, (b) 600 C, (c¢) 800 C, and (d) 1000 C
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Table 1 Elements distribution of different positions for
AlCoCrFeNi alloy in different states in Fig.2 (at%)

Element Co Cr Fe Ni Al

State

Normal 20 20 20 20 20

GB 21.16 2243 20.82 19.89 15.69
As-cast DR 20.44 18.17 19.41 21.96 20.41
ID 20.02 2131 20.52 20.30 17.84

GB 21.82 2321 19.76 25.69 21.32
DR 20.75 20.08 18.09 2393 23.15

600 C
ID 21.60 16.25 20.59 2257 18.95
GB 23.50 27.69 2294 23.19 16.7
DR 21.14 32.00 1937 22.82 20.89
800 C
ID 23.19 954 2134 27.75 23.02
RM 20.74 21.63 21.67 19.07 16.89
1000 C

Matrix 19.84 19.96 19.66 21.19 19.33
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Fig.3 Polarization curves of AlICoCrFeNi alloy in 3.5% NaCl

solution
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Table 2 Corrosion parameters of AICoCrFeNi alloy in 3.5%
NaCl solution

State Ecor/V

. .7 2 -3 -1
fcor/*x107" A-cm Veor/ X107 mm-a

As-cast —0.25 0.125 0.136
600 C —0.36 2.25 2.456
800 C —0.38 4.98 5.44

1000 C -0.21 0.0626 0.068
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Fig.4 Polarization curves of AlCoCrFeNi alloy in 0.5 mol/L
NaOH solution

& 3 AlCoCrFeNi &£ 7 0.5 mol/L NaOH A& F R FE il S 41
Table 3 Corrosion parameters of AlICoCrFeNi alloy in 0.5
mol/L. NaOH solution

State Ecor/V Teorr! X 10%A-cm™ Veorr/* 107 mm-a™!

As-cast -0.26 1.60 1.74
600 C -0.22 5.30 6.78
800 C -0.26 2.68 2.93
1000 C -0.24 2.06 2.25
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Fig.5 Polarization curves of AlCoCrFeNi alloy in 0.5 mol/L

H,SO4 solution
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Table 4 Corrosion parameters of AICoCrFeNi alloy in
0.5 mol/L H,SO, solution

State  Ecor/V  icon/*107*Acm?  Ey/V

ip/x107* A-cm™

As-cast  —0.41 5.46 0.72 1.16
600 °C  -0.40 1.37 0.71 14.9
800 C -0.42 6.01 0.62 3.32
1000 'C  -0.37 0.0136 0.76 1.08
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Corrosion Resistance of As-cast and Annealed AICoCrFeNi High-Entropy Alloys

Jiang Shuying, Lin Zhifeng, Sun Yongxing
(China University of Petroleum (Huadong), Qingdao 266580, China)

Abstract: AICoCrFeNi high-entropy alloy was prepared by a vacuum arc melting furnace and annealed at 600, 800 and 1000 °C for 10 h.
The microstructure of the alloys before and after annealing and their corrosion resistance in 3.5% NaCl solution, 0.5 mol/L NaOH solution
and 0.5 mol/L H2S04 solution were studied using XRD, SEM, EDS and electrochemical corrosion tests. The microstructure analysis shows
that there are no complex intermetallic compounds in the as-cast and annealed states; the alloys in as-cast and 600 and 800 °C annealing
states are composed of simple bece crystal structure with dendritic structure. In 1000 °C annealing state, the dendritic structures disappear,
the alloy consists of becetfee, and the short rod-like fcc precipitate phase and bcc matrix arrange alternately; in the as-cast and three
temperature annealing states, Co, Fe and Ni are uniformly distributed, and Cr, Al have a certain segregation; the Al segregation in the
as-cast alloy is the most serious, and the Cr segregation in 800 °C annealing state is the most serious. Electrochemical corrosion tests show
that the as-cast and three temperatures annealed AICoCrFeNi alloys have excellent corrosion resistance in 3.5% NaCl solution and 0.5
mol/L NaOH solution. In 3.5% NaCl solution, the 1000 °C annealed alloy has the best corrosion resistance; in 0.5 mol/L NaOH solution,
the alloys of the four states have similar corrosion resistance; in 0.5 mol/L H2SO4 solution, the alloys of the four states are passivated, and
the 1000 °C annealed alloy has the minimum maintaining passivity current density and the highest break blunt potential, and its corrosion
resistance is also the best.

Key words: AICoCrFeNi high-entropy alloy; annealing; microstructure; corrosion resistance
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