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Numerical Simulation on Effect of Electromagnetic Stirring in
160 mm x 160 mm Billet Mould on Flow Field of Molten Steel
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Abstract The influence of electromagnetic stirring parameters of 160 mm x 160 mm cast billet on the stirring of mol-
ten steel and the flow field in the mould is studied by numerical simulation. The results show that with frequency 1.0 ~5.0
Hz, the magnetic induction intensity decreases with the increase of frequency and the variation is large. The electromagnetic
force in molten steel is symmetrically distributed along the circumference. With current intensities (200 ~ 500 A), the
magnitude of magnetic induction increases with the increase of current intensities. The electromagnetic force fluctuates
greatly in the direction of radius in the mould, and there are multiple wave peaks. The largest wave peak is 15 mm away
from the copper tube of the mould, which has nothing to do with the intensity of stirring current. The electromagnetic force
increases with the increase of the current. The electromagnetic stirring frequency of the billet mould shall be controlled be-
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tween 3 Hz and 4. 5 Hz, and the current intensity shall be controlled between 300 A and 500 A.
Material Index 160 mm x 160 mm Cast Billet, Mould, Electromangnetic Stirring
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Fig.2 Finite element model and meshing division
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Table 2 Process conditions involved in simulation analysis
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Fig.3  Distribution of magnetic induction intensity in electro-
magnetic stirrer
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Fig.4 Magnetic induction intensity distribution at X-axis direc-
tion of electromagnetic stirrer
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Fig.5 Magnetic force distribution in a rotating electromagnetic stirrer
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Fig.6 Vector diagram of magnetic induction intensity distribution in mould
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Fig. 7 Variation of magnetic induction intensity in mould with
frequency of electromagnetic stirring
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Fig. 9 Variation of electromagnetic force in mould with frequen-
cy of electromagnetic stirring
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Fig. 10 Variation of magnetic induction intensity in mould with intensity of electromagnetic stirring current
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Fig. 11  Variation of electromagnetic force in mould with intensity of electromagnetic stirring current
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