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Effect of High Magnetic Field on Magnetic Property of AlICoCrCuFeNi
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Abstract: The microstructure and magnetic properties of AlCoCrCuFeNi high-entropy alloy during magnetic field heat
treatment were studied. The reason of magnetic property change was analyzed in terms of atomic solution and phase
transition. The results show that magnetic field heat treatment can significantly optimize the magnetic properties of the alloy
in a shorter time than that without magnetic field. In the dual-phase AICoCrCuFeNi high-entropy alloy, applying magnetic
field heat treatment does not lead to the change of lattice constants of FCC phase and BCC phase and the change of
magnetic elements content in each phase is less than 1% compared with that heat treated without magnetic field. However,
applying magnetic field heat treatment promotes the FCC-BCC phase transition and changes the atomic spacing compared
with non-magnetic field heat treatment. The saturation magnetization reaches 35.87 emu/g when the alloy is heat treated for
30 h with 10 T magnetic field, which is about 24.9% higher than that without magnetic field.
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H5 4l B N 99.95% 14 FeCoCr H [H] 4 4x K NiAl-
Cu "B 442 R AR I 1 B RC b, g 5 J 1) O s
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X6 AR ARG A B Y e 2 . R 1)RT I,
FEF— USRS, R AL R & 42 T R
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S R AL SR BE R T 2 27.8% ., il N R 5 Ak
PHRH X T TR Y , V0 RN G Ak 5 B A 4 v B O 3
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W 5 5 T JCRE S AL BE 30 h i A A ik 2 60 1 AR
AE58 B . REA AL B 30 h 1 4R ARG Ak 58 B AT 3k
35.87 emu/g, MIXT S 4 w1 29 59.7%,, BV #ik

P 11200 CF AR AL BRI [] 6 I sl At 10 T 3% B 3143 19 AICoCrCuFeNi w4 4, 76 -3 T 2 3 T W45 T IMASHY
Et At T E
Fig.1 The room temperature magnetic hysteresis loops tested under +3 T magnetic field of AlICoCrCuFeNi high-entropy alloys heat
treated at 1 200 C for different time with or without 10 T magnrtic field
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Fig.2 Variation of saturation magnetization of AlICoCrCuFeNi
high-entropy alloys with heat treatment time
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Fig.3 Microstructure of AICoCrCuFeNi high-entropy alloy heat treated 5 h without magnetic field
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Bk Fe-Cr g #4503 1 fioR , vl WL w3
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JCEFEMALL . EDS 4503 2 Fin  whm #ak
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Fig.4 XRD pattern of AICoCrCuFeNi high-entropy alloys heat
treated for 5 h with and without 10 T external magnetic field

Fx1 BXEIFHALIES hiWAICoCrCuFeNiS HAE £ F AR
B REEH
Tab.1 Lattice constants of different phases in
AlCoCrCuFeNi high—entropy alloys heat treated 5 h with
and without 10 T magnetic field

il Y FCC (A) 2 (A) BCC (A) R2(A)
0T 3.60879  0.001274 287579  0.001515
10T 3.60706  0.001539 287762  0.002179

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

xR 2 BLHIHHAAIE S h 19 AICoCrCuFeNi SEAEHF &
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Tab.2 Element distribution in different phases of
AlCoCrCuFeNi high entropy alloys heat treated for 5h
with and without 10T external magnetic field

B WY Alat% Cr/at% Fe/at% Co/at.% Ni/at.% Cu/at.%
0T 15.35 1522 1582 1658 20.67 1637

10T 15.36 15.92 15.02  16.06 21.39 16.25

0T 10.79 17.39 1815 19.01 19.66 15.00

10T 1087 1742 1826 18.13 20.06 1528

0T 12.74 2.89 4.12 4.98 12.75  62.52

10T 1236 2.55 3.23 4.36 13.95 63.54
Bethe-Slater(BS) il £& i it T 28 ki & 7E I A1 i
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