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Study on characteristics analysis of high temperature superconducting magnetic
bearing with high density magnetic flux focusing method

MURAKAMI, Iwanori
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In this study, it propose a stabilization method of repulsive type magnetic

levitation system by superconducting magnetic bearing. Repulsive type magnetic levitation system can
generate large levitation force. However, the repulsive type magnetic levitation system is unstable
since there 1s no horizontal stable point and moment force without control. By the way, high
temperature superconducting levitation can always stable levitation without control. If we can
increase the rigidity of the Hi-Tc superconducting bearing, it is possible to cancel the instability
force of repulsion type magnetic levitation. In this report, the unstable force of repulsion type
magnetic levitation is stabled by combining these two magnetic levitation method. In addition,
levitation system can obtain a large levitation force.
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1: Cryostat

2: Superconductor bulk

3: Magnetic material plate

4: Segment magnet

5: Magnet for concentrate magnetic flux
6: Magnet for Halbach array

7: Repulsing magnet

Fig.1 Geometry of superconducting magnetic
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Fig. 2 Geometry of supercon ducting magnetic bearing.
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Fig.4 Measurement results in a radius 26[mm)]
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Fig.h Magnetic flux density in radial direction
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Fig.6 Magnetic flux density in axal direction
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Fig.T Restoring force in radial direction
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Fig.8 Restoring force in amal direction
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Fig. 9 Magnetic flux densityv in radial direction.
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Fig.14 Comparison of frequency response of
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Fig 18 Frequency response of H2T flywheel
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Fig.16 Frequency response of HES flywheel
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table.1

Table 1 Comparison of past and cuirent bearing
Past hearing | Current bearing

: Volume of superconductor [mm3J 24.8% 10 | 262 104
Radial restoring force [N] | €0 | 30
Restoring force per unit z4zx 10 348> 10%
volume [N/ mm”]
Axial restoring force [N] 200 0
Axial force per unit volume 80610 104% 10
[19 mm’]
| Radial hysteresisloss[T] |  120%10° 9.4% 107
Radhial 1_1_\-'(\'re1‘eﬁ1s loss4pe1‘ unit 4 80% 107 Lo 107
volume [/ mm*]
| Axial hysteresisloss[J] | 606x10° 18.0% 107
Axial hysteresis loss per unit 0 aax 107 5 90% 107

volume [N/ mm*)
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