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Noncontact Rotation Control by Air Gap Control of Permanent Magnet
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This paper describes a development of a magnetic levitation system with rotation control mechanism.  The feature of
this magnetic levitation system is using permanent magnets and liner actuators. The levitated object is an iron ball,
which is suspended by a permanent magnet in the vertical direction and is rotated by four magnets in the horizontal plane.
Rotation principle using air gap control between a four permanent magnets and the ball is introduced.  Experiment result
of changing the motion cycle of the four permanent magnets is reported.
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Fig.. 1 Photograph of Developed Equipment
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Fig.. 2 Rotation Mechanism

+ Horizontal Magne Magnet 1
g System (X1) Position
Controller

+ Horizontal Magnet Magnet 2
g System (Y1) Position

-
Controlle
M ag et 3

+ ‘ Horizontal Magne
/ System (X2) Position
|
Controller
+ O Horizontal Magnet Magnet 4
d System (Y2) Position
Controller [

Fig. 3 Control strategy for rotation
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Fig. 4 Illustration of Measurement of Magnetic Flux Density
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Fig.. 5 Magnetic Flux Density of Equator Surface of Iron Ball

—545—



Rotational Speed [rps]
Input Frequency [Hz]

Time [s]

F

g.. 6. Rotational speed of ball in constant driving frequency.
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Fig.. 7. Result of rotational speed, when step input of constant
frequency is added
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Fig.. 8. Result of Rotational Speed by Ramp Input Frequency
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Fig.. 9. Loss of rotational speed of Iron Ball.
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