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Numerical Simulation of Electromagnetic Stirring in Billet Mold
Li Yaoguang' Wang Hongbin® Bai Xuesong' Sun Yanhui' Zhang Minghai® Jia Jianping’

( 1.Collaborative Innovation Center for Common Technology of Iron and Steel Beijing University of Science and Technology

Beijing 100083 China; 2. Xuanhua Iron and Steel Group Co. Ltd. Zhangjiakou 075100 Hebei China)

Abstract: In this study a three-dimensional mathematical model of electromagnetic stirring in billet mold
was developed by adopting ANSYS finite element analysis software.The effects of different process param—
eters on magnetic flux density and electromagnetic force in the billet mold were discussed.lt is found out
that the temperature of mold copper tube has obvious influence on magnetic flux density.On the axis direc—
tion of the stirrer center the distribution of magnetic flux density is higher on both sides and lower in the
middle.Nevertheless the distribution of magnetic flux density and electromagnetic force is weaker in the
middle and stronger on both sides which is on the radial direction of the cross section of the stirrer center.
As the frequency keeps constant the magnetic flux density and the electromagnetic force increase with the
increase of the current. When the current keeps constant the magnetic flux density decreases with the in—
crease of the frequency while the electromagnetic force increases with the increase of the frequency.
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Fig. 1  Physical model of electromagnetic stirring
in mold (a) and meshing ( b)
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Table 1 Physical parameters of electromagnetic stirring in mold
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Fig.8 Contour (a) and vector ( b) of electromagnetic force distribution in the cross section of the stirrer center
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