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Pulse Motor with High Temperature Superconducting Levitation
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A high-speed motor with high temperature superconducting levitation is presented. In the motor, a high
temperature superconductor supports the lower end of the shaft, but a pair of permanent magnets supports
the upper end. In order to increase the rigidity, the attractive force between the permanent magnets applies in
the downward direction. The driving system consists of six coils and eight poles magnet in which the poles are
arranged as N-S-N ... The driving method of the motor is presented. It is difficult to pass through the critical
speeds, so that a vibration control system is also presented. The control system consists of four coils that give
the magnetic forces to the levitation magnet of the shaft. A control method has been given. Both the theoretical
and experimental results are obtained for the proposed system.
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1: Permanent magnet No.1 2 : Permanent magnet No.2
3 : Permanent magnet No.3 4 : Superconductor

5: Rotor (Permanent magnet) 6: Coil

Lx : Laser gap sensor in x-direction

Ly : Laser gap sensor in y-direction

Lz : Laser gap sensor in z-direction

Fig.1 Geometry of the present motor
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Fig. 2 Frequency response with control
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