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Transient analysis of high frequency electromagnetic field during
electromagnetic soft contact continuous casting
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Abstract: A computation model of magnetic field in electromagnetic soft contact continuous casting process was
developed. The credibility of transient analysis result of high frequency electromagnetic field via model was verified by
comparing transient analysis result with harmonic analysis result. The rule of magnetic induction density, induced eddy
current and electromagnetic force varied with high frequency sine exciting current was investigated. The results reveal
that the magnetic induction density and induced eddy current vary at the same frequency as exciting current. The
electromagnetic force varies at double frequency of exciting current. When the exciting current reaches the amplitude
value, the electromagnetic force is close to the maximal value, whereas when the exciting current is zero, the
electromagnetic force is not zero. At the same time, only partial electromagnetic force reverses its direction. If the
reversed electromagnetic force is expanded seriously, the fluctuation of liquid level is induced, which must be controlled.
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Fig.1 Schematic diagram of model structure (Unit: mm)
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Table 1 Electromagnetic parameters of different media in

model
Medium RelaFlYe Electric resistivity,
permeability, ug p/(Q-m)

Molten steel (1 520 °C) 1 8.5X 1077

Copper mold (220 C) 1 24%10°°

Coil 1 3.0x10°°

Air 1 1.0X10%

Slag film 1 1.ox10"
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Fig.2 Magnetic flux density of transient analysis varying with

exciting current density
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Fig.3 Magnetic flux density distribution of harmonic analysis

along height direction
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Fig.4 Comparison between transient analysis and harmonic
analysis of magnetic flux density (a) and electromagnetic force

distribution (b)
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Fig.6 Vector graphs of magnetic induction density by computation
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Fig.7 Vector graphs of induced eddy current by computation
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Fig.8 Vector graphs of electromagnetic force by computation
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