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Magnetic field distribution and molten metal meniscus behavior in
soft contact electromagnetic continuous casting mold

JIN Bargang, WANG Qiang, LIU Yan, CUI Dawei, WU Cheng-tao,
WANG En-gang, HE Jrcheng
(Key Laboratory of National Education Ministry for Electromagnetic Processing of M aterials,

Northeastern University, Shenyang 110004, China)

Abstract: The experimental measurement and numerical simulation were used to study the magnetic field distribu-
tion in the two-stage soft contact electromagnetic continuous casting slit-less mold. And the height of molten metal
meniscus was measured under different magnetic field conditions where Sn was used as the simulated media of mol-
ten steel. The results show that the penetration of magnetic field in the mold increases with the thickness of mold
upside part decreasing. By increasing the electric power, the intensity and the effective range of the magnetic field in
the region of initial solidification become larger. When the coil level gets closer to the mold top, it is much easier for
the magnetic field to penetrate into the mold, and the height of meniscus becomes higher accordingly. When the me-
niscus level is located between the coil top level and coil center level, the effect of the high frequency magnetic field
on the region of initial solidification for billet is largest, and the magnetic field distribution becomes uniform, which
is helpful to improving the billet surface quality.
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Fig. 1 Experimental apparatus and locations of

measurement points
1 —Mold; 2 —Coil; 3 —Sensor;

4 —Voltage meter; 5 —Measure point
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Table 1 Experimental parameters

Mold inner  Mold height/ Mold thickness of  Coil height/
diameter/ mm mm lower part/ mm mm
100 400 10 70
Distance between Electric Electric
Number of :
1 turn coil top and mold pow er/ frequency/
ol connection/ mm kW kHz
5 20, 35, 50 10.2, 19.8, 30 20
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Fig. 2 Distribution of magnetic flux density on
vertical direction in two-stage molds with

different upside part thickness
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