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Fig. 1 The XRD patterns of Al,CrFeMo,sNi,Cu,
(x=0, 03, 0.6, 0.9, 1.2) high-entropy alloys

FCuRVE/RELIREI T1.2, BREBHEMNAEBEES
#®B, B0 CutERAEERSHNNBETEH, BEE
WFSEESHEEENEINIFAR, EEMTEERE
MNEEeed, (NEBCCEMNSBESHEESS
FNEFCCHEMMEHEE, Alt, XTE—TERE L&
(RIEAARPSHES SO S,

E22555ALCrFeMo, ;Ni,Cu, & S HISEMASR .
20] 00, FrBESIMMARIT NN E, HFEENS
BoHmENMNNEIE. BEBECURENEM, &%
R BRI BIEFRFHE/N, Ev=0.60F, EHi¥
NEEFHOR Y &N, #—ZRMIICuTEFESEEH
INORIAS BRAR AR FFIAIEE AL R, NMEEREEER
IR

AT H—EHAEGETHRHPZHEOLS, B
EDSEEENBMEENEE ([E2d1Xig ) FiIXkAE
([E27r2Xiy ) XigdHiT oo, SRWELFTR.
BEEIELE, MICUTENIEEaENEE XY
FECu. Al. NiTTEESE, MARAEXIHIFECT.
Fe. MoTcEE%5; HXRDEE (E1) FJLIEE, M
BEETNBEEHEYABCCIHE, MBEENTELTE
HACu. Al. Nijt=. Ritt, 5N BEHEIERF
B2#H, MEaEFHREAESHENALFBCCH, EAX
MrF, IECUSAIFERANESE, MCusHMm
TTERESBRIYNIEE, AL, JCumXMARSE
EHE, =MARBREEFB2IEF, NMEeEeS
AYMERE .

2.2 $#%& ALCrFeMogsNi,Cu, BREEHEE
pakiiy
EI3E25ALLCrFeMo, Ni,Cu & S HIEEIRE .,

MNEBFELEL, MECUSSMIEN, ASNEE



Vol.74 No.1 2025

FOUNDRY ﬁ @,‘é{%

(a) Cuy,

(d) Cugg

(b) Cug,

(e) Cuy,

E2 Al,CrreMogsNi,.Cu,SIHEEHISEMMMELR R
Fig. 2 SEM microstructure of Al,CrFeMo,sNi,Cu, HEAS
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Tab. 1 Chemical compositions in different regions of Al,CrFeMo,sNi,Cu, alloys at.%
&4 [X 35, Al Cr Fe Mo Ni Cu
2 SURSY 30.77 15.38 15.38 7.70 30.77 0
Cug, 1-1 42.32 5.09 7.74 1.01 43.85 0
2- KA 18.24 27.27 23.05 12.34 19.10 0
2 SURASY 29.41 14.71 14.71 7.35 29.41 4.41
Clgs 1-4 38.62 4.65 7.06 0.92 40.02 8.74
2- K18 18.05 26.98 22.81 12.21 18.90 1.05
% Sy 28.17 14.08 14.08 7.04 28.17 8.45
Clgs 1-40 36.15 435 6.61 0.86 37.46 14.58
2-)K A1, 17.88 26.73 22.60 12.10 18.72 1.97
%4 Uy 27.03 13.51 1351 6.76 27.03 12.16
Cugs 1- 33.70 4.05 6.16 0.80 34.91 20.38
2-)KI, 17.22 25.75 21.76 11.65 18.03 5.59
EE Wix 25.97 12.99 12.99 6.49 25.97 15.58
Cuy, 1-BA0, 32.00 3.85 5.85 0.76 33.16 24.38
2- KA 17.03 25.46 21.52 11.52 17.83 6.65
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600 s75£3 58547 i C00: % - PR 4
1 e R R JER 44710 [mm? - (N-m) 7]
2 00z Co, 0.400 6.09
% 400 Clgs 0.374 5.46
300 F Clgs 0.352 4.69
200 | Clgs 0.371 7.12
100k Cu,, 0.375 8.91
0

Cupg Cupz  Cupg Cupyg Cuyjy

E3 ALCrFeMogsNi,Cu &SI TBHIEE
Fig. 3 The average microhardness of Al,CrFeMo,;Ni,Cu, alloys
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Fig. 4 Curves of friction coefficient vs sliding time for
Al,CrFeMo,sNi,Cu, alloys
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Fig. 5 The wear morphology of Al,CrFeMo,sNi,Cu, alloys
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Fig.6 Potentiodynamic polarization curves of Al,CrFeMo,sNi,Cu, alloys
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Tab. 3 The electrochemical parameters of Al,CrFeMo,sNi,Cu, alloys

Bty I,/ (nA-cm?) E, ImV
Clos 131 _224
Clys 89 232
Clys 77 216
Clss 85 213
Cu,, 97 211

1B, EENEREREEZULEREEHSHE
B, f£x=0.60F, SEMHENBHREREERE, HE
THERRERENTT nA - cm?, FEEBBMEB AN (R
IF, RBBEBMREEENEN. —RERT, 2%
BirEFEB2EY, XERNEFBAEEHENIAITER
B, MAFBCCHERIERTTECH. Mo EUE FML,
fE, Cr. MoFREEROEELIR AT LA iF IR B 7 RO R
R HH T E A AR EE, N RERR
[FREEE, SINEEMER, PERNCUE, CuRERR
EBFB2ET, RS EFBABEN, NTFEEER
B2iH5EFBCCIHEZ BB S E, BREEMHRER,;
IERNNCUE, AEFIMERTECH. MBS E
SERRE, NmEEsSHTBIKHE FERA0EE
B, BET &SmEmRkse.

3 g
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BEMNREARTBEFNN. SENHMNERFIREN
AR SRE, RN RABFEB2E, &8
HNTFBCCHE.
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Effects of Cu Content on the Structure, Wear and Corrosion Resistance of
Al,CrFeMo, sNi,Cu_ High-Entropy Alloys

MA Yu-gi, XIANG Qing-chun, SHI Zheng-lu, ZHANG Wi, QIU Ke-giang, REN Ying-lei
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

High-entropy alloy ingots of Al,CrFeMo,sNi,Cu, (x=0,0.3,0.6,0.9 and 1.2) were prepared byusing of a
vacuum arc melting furnace. The effects of different contents of Cu on the microstructure, wear resistance
and corrosion resistance of Al,CrFeMo,sNi,Cu_ alloy were investigated by X-ray diffraction (XRD),
scanning electron microscope (SEM), Vickers hardness tester, reciprocating friction and wear tester, and
electro-chemical workstation. It showed that with increasing Cu content, the phase structure of the as-cast
AlCrFeMo,sNi,Cu, high-entropy alloys remained unchanged, but the hardness, wear resistance and corrosion
resistance of the alloys were firstly increased and then decreased. At x=0.6, the wear resistance and corrosion
resistance of the alloy were comparatively the best.

Key words:
high-entropy alloy (HEA); wear resistance; corrosion resistance; Al,CrFeMo,;Ni,Cu,
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