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The Magnetic Suspension and its Mathematical Analysis
Jun Kokame and Akira Katase
(K. Kimura Laboratory)

The mathematical analysis of the magnetic suspension mechanism
which suspends the ferromagnetic substances freely in a magnetic field
was investigated, and the vertical stability of the suspended material was
discussed. The self-damping function of the mechanism against the ver-
tical oscillation vof the suspended material (a rotor) caused by any kinds
of disturbances was observed experimentally and ensured theoretically.
Some numerical relations between the circuit constants, e.g. the inductance
of the field coil, the amplification factor of the circuit, the mass of the
rotor, and other factors must be satisfied in order to realize the stable
self-damping suspension. This conditions were deduced theoretically and
certified by the experiments. In the case of the 30gr rotor suspended in
the magnetic field of a coil (current 70mA), the vertical oscillation of about
10 cycles was damped perfectly within 1sec. The theoretical considera-
tions concluded that the vertical displacement of the suspended rotor is
only 0.02cm when the coil current changes 125 of its amounts. The pos-
sibility of using the mechanism for magnetic ballance and the detector of
changes in the gravitation constant was also discussed.
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Table 1
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[ORRETTICTETTIN 42 p.Farad
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M . 29.4 ger
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I I ] v v |
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y+p 3490 3490 3490 3541 3541 3732
a 900.1 900.1 900.1 913.0 961.0 961.3
bx10™ 2.02 2.02 3.02¢ 2.044 2.12, 2.12,
cx107® 6.289 4.30, 2.602 0.485; 0.302, 0.1169
dx107 10.17o 6.90, 4.08; 0.591, 0.289; —0.0115
EX10™ 1.47y 1.25; 1.00, 0.73; 0.705 —0.77
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2m;, —33 —-33 -32 —30.0 —~30 —9.66
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