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Establishment of magnetic levitation technology utilizing magnetic stiffness
minimized by magnetic field space formation and its application development

Ohji, Takahisa
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In order to develop a permanent magnet (PM) repulsive type magnetic
levitation device with extremely low magnetic stiffness, we analyzed the magnetic field distribution
around a Neodymium ring PM floating in mid-air. By appropriately arranging three ring PMs including
the floating PM, we have derived a configuration in which the magnetic stiffness acting on the
floatin? PM is extremelK low (about 19.6 N/m) and the couple moment around the horizontal axis is
passively stabilized. While maintaining this configuration, a prototype system was completed by
preparing four air-core coils for changing the magnetic field, four sensors for detecting a change
in magnetic flux from the floating PM, and peripheral control devices. We succeeded in stabilizing
the floating PM in noncontact manner by applying PID control to the translational motion in the
horizontal direction. Using this prototype device, we demonstrated that it is possible to detect a
small mass with a minimum resolution of 0.3 g.
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