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Oscillation characteristics of a superconducting levitated magnet for an efficient
energy storage system

Muneo Futamura', Ryo Shindo', Seiichi Sudo'

! Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology,

Akita Prefectural University

We analyzed the reciprocating motion during forced oscillation of a magnet that was surrounded with magnetic fluid and levitated above a
superconductor. We obtained the form of the magnetic fluid and the displacement of the internal magnet from images recorded using a high-speed
video camera. The difference between the displacement of the magnetic fluid and that of the magnet was determined. The measurement frequency
dependence of the amplitude exhibited a maximum at a frequency that was consistent with the value calculated on the basis of the measured
magnetic stiffness. The calculation model for superconducting levitation is a mechanical model comprising a mass, a spring, a dashpot, and
dragged springs for the superconducting pinning effect. By adding the coupled oscillation system for the effect of the magnetic fluid, we obtained

good agreement between the analytical and experimental frequency dependencies.
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