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Design of drive device for spinning superconducting rotors
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Abstract: In order to maintain a stable spin and high-speed rotation of superconducting spherical rotors
at low temperatures, a spin drive device for superconducting rotors is designed based on the Meissner
effect. The spin drive device includes a superconducting stator and a superconducting spherical rotor.
The stator is fitted two-phase coils and the rotor is a hollow structure with four windows in its inner
wall. The electromagnetic field generated by the stator coils can produce a rotating torque on the win-
dows in the inner wall to drive the rotor to rotate. Then,the driving force is calculated using the An-
soft software, and analysis results show that the driving torque is approximately in proportional to the
square of drive current. Rotation experiments are performed at 4. 2 K, 30 Pa and rotation speed is up
to 8 512 r/min in a drive current of 30 A. Experimental results indicate that the drive device can accel-
erate the rotor to an operating speed above 8 500 r/min, which provides valuable references for the
further improvement of the design parameters of drive devices and the rotation stability of supercon-

ducting spherical rotors.
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Fig. 1 Structure of superconducting rotor
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Fig. 2 Drive structure of superconducting rotor de-
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Fig. 3 Electromagnetic field distribution under sin-

gle-phase stator coils
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Tab. 1 Calculation of rotary accelerations

at different drive currents

W /A s/ (N« m) s ¥/ (rad/s*)
10 9.64X10° 0.191
15 2.17X10°° 0. 430
20 3.86X10° 0.765
25 6.03X10°° 1.196
30 8.68X10 ° 1.721
40 15410 " 3.053
50 2.41X10 " 4.778
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Fig. 4 Drive device of spinning superconducting rotor
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Fig. 5 Drive currents versus rotary accelerations
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Fig. 6  Experimental results of accelerating super-

conducting rotor
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