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Fig. 5 Vector distribution diagram of magnetic flux density and Lorentz force under harmonic magnetic field
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Fig. 6 Horizontal component and vertical component of magnetic flux density of points a-e under harmonic magnetic field in a cycle
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Fig. 7 Horizontal component and vertical component of Lorentz force of points a-e under harmonic magnetic field in a cycle
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Fig. 8 Horizontal component and vertical component of magnetic flux density of points f, e and g under harmonic magnetic field in a cycle
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Distribution of Harmonic and Pulsed Magnetic Field in Crystallizer and
Their Effects on Solidification Structure of High Purity Cu

BAO Lei', JIA Yong-hui', WANG Xuan', ZHAO Yin—ji', LE Qi-chi', LUO Jun-feng®, ZENG Hao®

(1. Key Lab of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang110819,
Liaoning, China; 2. Beijing Engineering Research Center of High Purity Metal Sputtering Target, Grikin Advanced Materials Co.,
Ltd., Beijing 102200, China)

Abstract:

The distributions of magnetic flux density and Lorentz force of harmonic and pulsed magnetic fields in
crystallizer, and the effects of the two magnetic fields on the solidification behavior and microstructure of high
purity copper were studied by numerical simulation and experiment. The results show that under the action of
harmonic magnetic field and pulsed magnetic field, the maximum magnetic flux density are 0.065 T and 0.084 T,
and the maximum Lorentz force are 170 000 N/m® and 325 000 N/m®, respectively. Although the harmonic
magnetic field causes strong transverse oscillation because the direction of Lorentz force changes constantly,
it is not conducive to the formation of stable convection. On the contrary, the pulsed magnetic field is capable
to generate large unidirectional Lorentz force in a short time, which causes larger acceleration on the melt
that is conducive to convection. Compared with the harmonic magnetic field, the pulsed magnetic field can
produce higher magnetic flux density, larger Lorentz force and deeper action region that effectively improve
the heat transfer and optimize the solidification behavior of high purity copper. Thereby, uniform and fine
microstructure is finally obtained.
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