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On the Fundamental Study of the Characteristics of Electro-Magnetic Levitation
(II) On the Heating Efficiency. By Yutaka SHiraIsHI and Tunezd SAITO

To evaluate the characteristics of heating efficiency of electro-magnetic levitation, the experiments
have been carried out by the use of small power oscillator (200 W) in the frequency range between 45 to
230 kHz. Copper and stainless steel spheres in which Pt/Pt-13% Rh thermocouple was embedded were
used as specimens. Heating efficiency was evaluated by a tangent of temperature vs. time curve of the
specimen at the initial stage of heating. Experiments covered three types of the coil, namely,
cylindrical, conical with 2/10 tapered, and 4/10 tapered coil.

Experimental results are summarized as follows:

1) Relationships between heating efficiency vs. coil current indicate that the heating efficiency
is proportional to the 2.3~3.0 power of the coil current for copper specimen and is proportional to the
2.0~2.2 power of the coil current for stainless steel specimen.

2) For stainless steel specimen, the heating efficiency is proportional to the 0.78 power of the
frequency of coil current.

3) Above results do not agree with the theoretical predictions. The discrepancies presumably
depend on the non-uniformity of the magnetic ficld through the coil and consequently depend on the
local heating of the specimen.

4) Effect of the coil shape is not remarkable under the experimental conditions.

5) By assuming the average magnetic field in the coil, the theoretical calculations agree with
the experimental results within the error of +509,.
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