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Fundamental Study of Positioning Mechanism
for Superconducting Levitation System Using Impact Drive
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In this paper, a new type of positioning mechanism for superconducting levitation system is proposed. The
principle of this mechanism is to use an impact driving energy against a pinning force for positioning. When a permanent
magnet is levitating over a superconductor, the pinning force works between a superconductor and the levitated
permanent magnet tightly. If the system has an impact driving energy against the pinning force and the impact force is
larger than the pinning force, the permanent magnet will move to next pinning points. If an impact force for the
superconductor works to the system, the movement of the superconductor and the magnet are different. The movement
of the superconductor is larger than the movement of the magnet. This movement means that the pinning effect has been
broken and the permanent magnet has been slipped. After sticking both objects by the pinning force, the superconductor
returns to the original position slowly and the levitated magnet’s position is slightly changed. The repetition of the
impact force and its return to the original position makes the levitated magnet be positioned.
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High temperature superconductor Pinning point
Fig. 1 Pinning points and superconductive positioning.

Levitated permanent magnet
Piezoelectric actuator . High temperature superconductor

Fig.3 Impact driving experimental system.
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Fig.5 Signal flow and measurement system.

Table 1 Magnetic flux density of 2 kinds of magnet.

distance(mm) ferrite neodymium
d=10/=10 d=81=8
0 124 477
5 30 100
10 10 25
15 5 10
20 3 5
(unit : mT)
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Upper: neodymium (d=38, /=8)
Lower : ferrite (d=10,/=10)

Displacement (mm)

Time(s)
Fig. 10 Difference of response at 30V.
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Fig.14 Pinning energy measurement system.
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