H A AEM %4358

Vol. 31, No.3 (2023)

Fro £

D THBEEHMKFLEA D NOZS R OWEME
~BEERS L L BEEHSHZETLE LT~

Overview of My Study on Superconducting Levitation Mechatronics
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Mochimitsu KOMORI (Mem.)

This commentary article discusses the overview of my study on “Superconducting levitation mechatronics” which
consists of “Superconducting magnetic levitation” and “Superconducting magnetic bearing”. In the study, many super-
conducting applications and systems are proposed and improved. In the study on hybrid magnetic bearing, the stiffness,
rotation speed, etc. are discussed and improved. In the study on flywheel energy storage system, the rotation speed, en-
ergy storage system, etc. are discussed and improved. In the study on superconducting actuators, the stiffness, magnet-
ization, etc. are discussed and improved. In the study on superconducting magnetic bearing with superconducting coil,
the stiffness, damping coefficient, etc. are discussed and improved. In the study on levitation system with supercon-
ducting coil, the superconducting persistent current, application to levitation system, etc. are discussed and improved.
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Fig.1 Relationship between levitation pressure and displacement
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Fig.2 Impulse response of (a) damped vibration and (b) power
spectrum.
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Fig.3 Schematic illustration of (a) hybrid SMB system, (b) cross
section of AMB and (¢) cross section of SMB.
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Fig.5 Relationship between displacement and rotation speed for
the hybrid-type SMB.
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Fig.6 Block diagram for self-sensing AMB in liquid nitrogen
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Fig.7 Flywheel energy storage system using upper SMB and
lower SMB.
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Fig.8 Flywheel energy storage system using upper PMB and
lower SMB.
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Fig.9 Flywheel energy storage system with Motor/ Generator.
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Fig.10 Flywheel energy storage system using upper PMB and
lower SMB.
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Fig.11 New concept of flywheel energy storage system using
method of balancing toy.
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Fig.12 Magnetically levitated stepping motor representing (a)
the top view and (b) the side view.
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Fig.15 Structure of levitated mover with superconductors and
magnetic rail.
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