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Development and dynamic analysis of magnetic levitation flywheel with high-temperatu
re superconducting bearing

Murakami, lIwanori
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In this study, It have proposed a method of increasing the magnetic flux density o
f the permanent magnet part that is constructing the high-temperature superconducting magnetic bearing. Si
nce High magnetic flux density improves the mechanical characteristics of the magnetic bearing, this chara
cteristic has clarified.
In addition, by pinning effect of high-temperature superconducting levitation, the magnetic bearing has su
cceeded in levitation direction stabilization of attraction type magnetic levitation and suppression of th
e radial instability force of repulsive-type magnetic levitation.As this result,repulsive-type magnetic le
vitation,ever has been difficult, can be realized.
Energy storage flywheel with a high-temperature superconducting magnetic bearing like this is developed, a
nd the various characteristics were clarified.
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Fig.1 Geometry of the system
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Fig.2 Geometry of Flywhedl System
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Fig.4 Magnetic Flux Density of Levitation
Rotorsin the Radial Direction
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Fig.5 Magnetic Flux Density of Levitation
Rotorsin the Axial Direction

30 . :
- . —o— Air Gap 2[mm] |
Z, 20r <— Air Gap 3[mm] %
= 5 41
E o

. i :

£ 0 ff{f"'

é 10

e T TR R S S R T S
Displacement from center of Magnetic Material Plate [mm]
Fig.6 Restoring force in the Axial Direction
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Fig.7 Magnetic Flux Density of Levitation Time [sec]

Rotorsin the Axial Direction Fig.11 Time response of Electrical Power
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Table.1 Measurement condition
() | (c)
Repulsion magnet o

Restoring force [N]

ST 0 1 2
Distance from center [mm
Fig.14 Restoring forcein radial direction

Restoring force [N]

Distance from center [mm]

Fig.15 Restoring forcein axial direction
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