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Wave Suppression of Molten Metal by Imposing Both
Stationary Magnetic Field and Direct Electric Current

Toshiyuki Kozuka, Toshiharu Mrrsvo and Tadashi Asoba

Synopsis : Suppression of wave motion of molten metal surface is one of the most important technology for controlling initial
solidification in various casting process, e.g. continuous casting, twin roll casting, etc, where the suppression of wave
motion can improve surface quality of cast metal. The wave motion is motivated by gravity force, so that the
diminution of apparent gravity force by imposing vertical electromagnetic force must be successful for wave suppres-
sion.

In this paper, at first, based on this principle, frequency changes of wave motion were measured in two imposition
types of both stationally magnetic field and direct electric current. In case current was parallel to the wave vector, the
frequency did not change. On the other hand, in case magnetic field was parallel to the wave vector, the frequency
did change according to the dispersion relation modyfied by apparent gravity force. Next, from the standpoint of the
process control in actual applications, another experiment was conducted where the imposition area of electric current
is limited to around meniscus. As the results, it was found that this technique for wave suppression is still effective
for deep molten metal pool.
continuous casting; process control; wave motion; wave suppression ;
electromagnetic processing of materials.
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Fig. 1. Schematic drawing of two imposition types
of stationary magnetic field and direct elec-
tric current.
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Fig. 2. Coordinate system and imposed electric cur-
rent in the case of parallel current type.
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Fig. 3. Schematic view of experimental apparatus.

Table 1. Experimental conditions.

Width of reservoir, W 20 mm
Length of reservoir, L 57 mm
Liquid metal depth, h 10-30 mm
Thickness of electrode, t 1 mm
Imposed magnetic field, B 04 T,08T
Imposed electric current, | 10-40 A
Wave length 57 mm
Wave amplitude 0.5mm(max.)
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(b) Downward electromagnetic force

Fig. 4. Frequency change by imposing electromag-
netic force in the case of parallel field type.
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(b) Downward electromagnetic force

Fig. 5. Frequency change by imposing electromag-
netic force in the case of parallel current

type.
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Fig. 6. Relation between electric current path and
6./ 0m in the case of shallow immersion of
electrodes.
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of wave motion in the case of 10mm immer-
sion of electrodes.
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Fig. 8. Schematic view showing mathematical
modelling.
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(b)Controlling element for electric current
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