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Mechanical Magnetic Suspension System Using Rotary Actuator and Permanent Magnet
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Koichi Oka, Kochi University of Technology, Miyanokuchi 185, Tosayamada-cho, Kami-city, Kochi 782-8502

Feng Sun, Kochi University of Technology

Abstract: This paper describes a magnetic suspension system using a rotary motor and a disk magnet. In this suspension system,
the suspension force to the suspended object is provided by a disk-type permanent magnet and controlled by a magnetic resistance
control device, which controls the angle of disk magnet to change the flux flowing through the suspended object. This suspension
system can generate a zero attractive force, change the polarity of the stator poles, and realize zero power control for any suspension
poison. In this paper, the suspension principle of this suspension system is introduced, the model and simulation are carried out, and

some suspension experiments are executed.
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Fig.1 Principle of Magnetic Suspension System
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Fig.4 Setup of experimental magnetic suspension system
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Fig.6 Attractive force about air gap and PM angle
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Fig.7 Simulation result of step response
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Fig.9 Experimental result when step reference is inputed

Fig. 10 Photograph during levitation without mechanical contact
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Fig.11 Experimental result when step reference is inputed
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