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Effect of High Magnetic Field on the Microstructure Evolution
Behavior of Undercooled Cu—-Co Alloy
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(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of high magnetic field on the microstructure evolution behavior of undercooled Cu-50at.% Co alloy
was studied, and the mechanism of high magnetic field was discussed based on relevant theories. The results show that the
high magnetic field significantly changes the liquid phase separation behavior of the alloy. The core-shell structure changes
due to the action of magnetostatic energy. In the direction of parallel magnetic field, the Co-rich phase and the Cu-rich
phase separated by secondary phase are elongated along the magnetic field direction. With the increase of magnetic field
intensity, the co-rich phase is elongated more significantly, and the relatively uniform distribution of co-rich phase
microstructure is obtained in the direction perpendicular to the magnetic field. After solidification, the speed of saturation

magnetization of Cu-Co alloy is obviously accelerated under 10 T high magnetic field. In addition, the resistivity of the

alloy decreases with the increase of magnetic field intensity and subcooling.
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Fig.1 Microstructure of the Cus,Cos, alloys solidified at different
undercooling without magnetic field
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Fig.2 Transverse and longitudinal microstructures of Cus,Cos, alloy solidified at different undercooling under 5 T magnetic field
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Fig.3 Transverse and longitudinal microstructures of Cus,Cos, alloy solidified at different undercoolings under 10 T magnetic field
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Fig.4 Hysteresis loops of solidified Cus,Cos, alloy under different undercoolings and magnetic fields

BN B g Mk, NI rpoRl DU H R 2o v
I A R R 2y B S A A ARG AL SR B (M)
W AR o o v E O BRIE B Co A A il 4 2R 4
JUEE B Co AH HLUTH A Y Cu B33 119 I, AT
SRR BT AR R Cu AHHEIN, T & Cu AH
SEPURETEDI I, PRI, 5 4 b Ms A A B AR nT BE 2 th
T W R R S Cu A STER B I 33, SR
HEn S T A 10 T #E)e , i 1 ¥ B R 3, 45 <
9 Ms B R 5E i, & 4(b o) s, ik 2 i T AN ) i
WET & &AL T WA 8 BEAE v B Y 1
Keg Co M REFBUEA S Co M EIEM, 7 —
i, NnF 1 iR EDS W (1 CusCos & 42
AR Co B2 U3 (at.%) , 7T LA-G B fiff e
BEVERERY S Mk AN (BRI B A0 2 BB A 1 37 0
ARG I, A < s B A0 R 0 R I SR, e M A
T 7 0 6 A 0 i 7 A 4 R AR 2 B A, DA T
FIOH: R 20 S0 MG A 5 R 1 S PR

F1 FAEH;IHE EFAE T4 E T CusCosi & A [H 18 Co

HIL F B 5Y (at. %)
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CusCos alloy solidified under different magnetic field
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Fig.5 The calculated demagnetizing factors as a function of the
Co-rich phase length-diameter ratio under 10 T magnetic field
with 245 K undercooling
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