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Abstract: FeCr, NiMnCu,; (x =0.75, 1.0, 1.25) high entropy alloy was prepared by WK- ]I non-consumptive vac-
uum arc melting furnace. The effects of Cr content on the microstructure, mechanical properties and corrosion
properties of FeCr, NiMnCu,; high entropy alloy were investigated. The results indicate that the as-cast structure
of high entropy alloy is dendritic, and the alloy is transformed from single FCC phase to mixture of FCC and BCC
phase with Cr content increase, where the hardness and compressive yield strength of the alloy are increased con-
tinuously. The microhardness, compressive yield strength and compressive strength of FeCr,,; NiMnCu,; alloy
reach 249.5 HV,;, 963.2 MPa and 1 214.3 MPa, respectively. In 1mol/L H,SO, solution, the self-corrosion po-
tential of FeCr,;; NiMnCu,; alloy is the most positive, which is —0.232 V, and the corrosion current density is
the least, which is 2.600X107° A/cm?, indicating the desirable corrosion resistance.
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Tab.1 Nominal chemical composition of FeCr, NiMnCu, s

high entropy alloy %
%ﬁz\ X B
Fe Cr Ni Mn Cu
FeCrg.75 NiMnCug 5 23.53 17.65 23.53 23.53 11.76
FeCry.00 NiMnCug 5 22.22 22.22 22.22 22.22 11.11
FeCry 25 NiMnCuo s 21.05 26.32 21.05 21.05 10.53

i 1] DK7725 B e K AL S B VI EI DL & 4 5 5
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S5k A7 003K K 2 80 - CuKe S 26, B BN
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Fig.1 X-ray diffraction patterns of FeCr, NiMnCu,
(x=0.75, 1.00, 1.25) alloy
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Fig.2 SEM images of FeCr, NiMnCu,; after aqua regia corrosion
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Tab.2 EDS results of FeCr, NiMnCu, s high entropy

alloy after aqua regia corrosion %
&% B R =*
Fe Cr Ni Mn Cu
1 DR 26.8 20.5 24.7 20.3 7.8
2 1D 24.2 17.6 24.7 22.8 10.7

FeCro.75 NiMnCug 5
3 spgb 22,8 18.2 20.7 22.9 15.4

W25 5% 25.6 18.9 23.9 20.9 10.7
4 DR 243 25.4 24.7 185 7.1
5 ID  19.9 21.5 20.8 20.4 17.4
6 Aifligb 202 21.3 22,9 20.4 15.0
WS 23.9 24.4 23.1 18.1 10.5
7 DR  27.7 32.4 18.8 158 5.2
8 ID  17.3 19.6 20.4 23.8 18.9
9 fHph4k 11.4 16.8 18.8 25.9 27.0
WHFZES 22.6 26.0 20.2 19.9 11.2
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Fig.3 Vickers hardness of FeCr, NiMnCu,; high entropy alloy
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Tab.3 Polarization curve parameters of as-cast FeCr, NiMnCu, s

high entropy alloy in 1 mol/L H,SO, solution

G4 Econr/V Jcore/ (A e cm™?)

FeCro.75 NiMnCug 5 —0.232 2.600X 106
FeCry.00 NiMnCug 5 —0.246 5.932X10°6
FeCry.25 NiMnCuy 5 —0.362 4,573 X10°°
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Effects of Zn on Solidification Microstructure and Mechanical Properties

of WE43 Magnesium Alloy
Liu Wuping, Chen Leping, Zhou Quan, Yuan Yuanping, Liu Yaoxi
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: The effects of 0 ~1.6% Zn content on the solidification microstructure and mechanical properties of
WE43 magnesium alloy were investigated by means of SEM, XRD, EDS and universal tensile testing machine.
The results show that with the increase of Zn content, the grain size of the alloy is decreased firstly and then in-
creased, and reaches the minimum value of 52.8 pm with the Zn content of 1.2% , which is decreased by 17.8%
compared with that of ones whitout Zn. The addition of Zn can result in the formation of Mg;, YZn(LLPSO) phase,
and the amount of LPSO is increased with the increase of Zn content. The tensile strength, elongation and micro-
hardness of the alloy are firstly increased and then decreased with the increase of Zn content, and reach the peak
values of 191.67 MPa, 92.53 HV and 7.7%, respectively, with the Zn content of 1.2% , which is increased by
20.6%, 14.2% and 102.6% , respectively, compared with those of ones without Zn.
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