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Abstract

As a noncontact transfering system of thin steel plates which are used in various industrial products such as
automobile, we have proposed a magnetic levitation control system and have confirmed the feasibility by using
the digital control experiment. However, we also found the risk that side slipping and dropping of the plate may
occur due to inertial force, since the levitation control does not provide restraining force for the direction of
travel. Therefore we have proposed to equip some electromagnetic actuators in order to control the horizontal
motion of the levitated steel plate. In addition, we have reported that it is possible to suppress elastic vibration of
a steel plate in the vertical direction by aligning several permanent magnets parallel to the electromagnets for the
horizontal positioning. The attractive force applied to the steel plate by the permanent magnets changes according
to the distance between the permanent magnet and the edge of the steel plate. Such uncertainties for the modeling
deteriorate the performance of steel plate positioning using the electromagnet. In this paper, we propose to design
a horizontal positioning control system for magnetic levitation of a steel plate using u -synthesis that is robust

for the model uncertainty.
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Fig.3 Electromagnetic levitation control system with horizontal

positioning controller.
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Fig.1 Conveyance system of the steel plate.
Fig.4 Layout of the permanent magnets.
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Fig.5 Characteristics of attractive force of a permanent magnet.

Fig.2 Photograph of the electromagnetic conveyance system.
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