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Table 1 Electromagnetic parameters of different medium in

model
Medium Electric resistivity/Q-m
Steel (1520 °C) 8.5x107
Mold (220 C) 2.4x10®
Coil 3x10°
Air 1x10%°
Slit 1x10%°
Slag 1x10"
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Table 2 Thermo-physical property parameter of molten steel

and mold "
Property parameter Value
Steel grade Q235
Density of steel, p/kg~m'3 7100
Solidus temperature, 75,/K 1763
Liquidus temperature, T};o/K 1787
Steel Heat conductivity of solid 13.8640.01075T

steel, k/W+(m'K)"'
Specific heat capacity of
steel, C(T)/J-(kg'K)!
Latent heat of solidification,

481.482+0.1997T

5
Lilkg! 2.762x10
Heat conductivity of mold
0 370
Copper copper/W+(m-K)
Specific heat capacity of 394

copper/J-(kg-K)"
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Fig.2 Meshes of model: (a) whole domain, (b) mesh merging,

and (c) in metal
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Fig.3 Effect of induction heat generated by square wave AMMEF on the temperature of billet side surface: (a) square wave AMMF1,

(b)square wave AMMF2, (c)square wave AMME3, and (d)square wave AMMF4
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Fig.4 Effect of induction heat generated by sine wave AMMF on the temperature of billet side surface: (a) square wave AMMF1,
(b)square wave AMME2, (c)square wave AMMEF3, and (d)square wave AMMF4
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Effect of High Frequency Amplitude-Modulated Magnetic Field on Billet Surface
Temperature during Electromagnetic Continuous Casting

Wang Hongming "%, Ren Zhongming?®, Li Guirong '
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Shanghai University, Shanghai 200072, China)

Abstract: A three dimensional finite element mathematical model of electromagnetic field and temperature field was developed to
investigate the effect of high frequency amplitude-modulated magnetic field on the billet surface temperature. The results show that
the induction heat power of magnetic field amplitude-modulated with sine wave and square wave is unrelated to the frequency of
modulating wave. The induction heat power of magnetic field modulated with square wave is between the induction heat powers of the two
constant amplitude magnetic fields employed to modulate. If the induction heat powers of the two constant amplitude magnetic fields are
determined, the induction heat power of magnetic fields modulated with square wave is determined by the relative scale of the acting time
of the two constant amplitude magnetic fields. The induction heat power of magnetic field modulated with sine wave is about 62-64% of
that of the high frequency magnetic field before modulation.

Key words: electromagnetic continuous casting; high frequency electromagnetic field; amplitude modulation; induction heat;

surface temperature
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