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Numerical Simulation for Electromagnetic Stirring of
Mold for 360 mm x 450 mm Bloom Concasting

Chen Yong'?, Zhu Miaoyong', Ren Bingzhi'
(1 School of Materials and Metallurgy, Northeastern University, Shenyang 110004 ;
2 Department of Material Research, Panzhihua Iron and Steel Research Institute, Panzhihua 617000)

Abstract According to Maxwell electromagnetic field theory a mathematical model for simulating the mold electro-
magnetic rotary stirring for 360 mm x 450 mm bloom concasting has been established to analyze the distribution characteris-
tics of magnetic flux density and electromagnetic stirring force, and the effect of current strength (300 ~700 A) and stirring
frequency (2.0 ~3.0 Hz) on flux density and stirring force. Results show that the rotary magnetic field can generate the e-
lectromagnetic force in mold to make molten steel whirling at horizontal section; the relation between magnetic flux intensity
of induction and stirring current is linearity, and with lower stirring frequency the effect of frequency on electromagnetic stir-
ring intensity is slight.
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Fig.1 (a) Schematic of calculating mesh of FEM; (b) profiles of magnetic flux density in molten steel; (c) profiles of electromag-

netic force to molten steel: current I =600 A, frequency f=2.4 Hz
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Table 1 Physical parameters of materials

oy PR BmER/ (S m™')
Eh 1 8.855x10-"
B 1 7.14 x 10°
b5 1 0.8 x 107

i (45 54 %) 1 1.78 x107
RGN 1 1.33 x10°
LG 1 000 0
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Distribution of electromagnetic force along height (a) and radius (b) of mold
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Fig.3 Effect of current strength on magnetic flux density with molten steel:

curzent strength and magnetic flux density at center of bloom
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Fig.4 TEffect of current strength on electromagnetic force: (a) 250A,2.4 Hz, (1) 400A,2.4 Hz; (<) Relation between current strength and

tangential electromagnetic force at center section of bloom
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