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Effect of Slit Design of a Cold Crucible on Magnetic Field Distribution and Heat Generation Rate

Kazuhiko Iwai, Kensuke Sassa and Shigeo Asai

Synopsis

Key words :

: In order to clarify the effects of the design parameters of a cold crucible such as the width and the number of slits on

the process variables, experiments and theoretical analyses were conducted. Magnetic field was measured and an
aluminium charge was melted in cold crucibles with different slit widths. The two variables of electrical resistance and
inductance were introduced into an equivalent circuit model of a cold crucible and their variations caused by the change
of the slit width were calculated by use of the data obtained by measuring the input power and the coil voltage.
Furthermore, the three dimensional magnetic field around a cold crucible system was calculated by using of the
boundary element method. To confirm the accuracy of the circuit model and the numerical analysis, the variations of
the electrical resistance computed by both theoretical ways were compared with each other. By use of the three
dimensional computer code, the effects of width and number of slits on the heat generation rates in the crucible, the
coil and the charge were evaluated.

electromagnetic processing of materials ; electromagnetic metallurgy ; induction heating process ; cold crucible ; non-

contact melting.
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Fig. 1. Experimental apparatus for measurement of
magnetic field and for melting.
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Fig. 2. Distributions of magnetic flux density along

the slit without a charge.
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Fig. 3. Distributions of magnetic flux density along
the slit with the charge.
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Fig. 4. Ratio of magnetic flux density along the slit
to that along the segment without a charge.

slit width
1.2} a 7mm
3 e 5Smm
= O 3mm
L 1.0l O lmm
3
A
= 0.8 .
e < coil_
crucible, charge
0.6 : L . .
-60 -40 -20 0 20 40

z (mm)

Fig. 5. Ratio of magnetic flux density along the slit
to that along the segment with the charge.
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Fig. 6. Effect of slit width on molten metal shape.
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Fig. 8. Inclined top view of the cold crucible from
which charge was taken out after melting.
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