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Magnetic Suspension System Using Variable Flux Path Control Mechanism
- Study of simultaneous 2 ball system and stick type object system -

«K. Oka, G. Nakamura, T. Okazaki, A. Tsurumi (Kochi Univ. Tech.)
F. Sun (Shenyang Univ. Tech.)

Abstract—

This paper describes 2 DOF suspension control of an iron stick type object by a magnetic

suspension mechanism. In this system, suspension forces are controlled by the angle of a disk-type permanent
magnet. This suspension system must control two degrees of freedom of an iron stick object for complete
noncontact suspension. A vertical displacement and a horizontal rotation of the object should be controlled.
This paper proves the feasibility of the noncontact suspension system for such a system by controlling these
two movements simultaneously. A theoretical analysis will be done on the model of this suspension system
and a numerical simulation validate the feasibility of the system. This analysis can be adopted to EMS

systems.

Key Words: Magnetic Suspension System, Dual Suspension Control, One input system, Feasibility analysis
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Fig. 1: Principle of suspension mechanism with vari-
able flux path.
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Fig. 3: Configuration of suspension system.
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Fig. 4: Symbols and model of 2 ball suspension sys-
tem.
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Fig. 6: Simulation result of 2 iron ball suspension
system.
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Fig. 7: Simulation result of stick type object suspen-
sion system.
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