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Gap Cross-coupling Control for 4-Electromagnet Supported

Steel Plate Magnetic Suspension System

LI Qinan, XU Dehong
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: Control aspects of gap synchronized coordination
for 4-electromagnet supported steel plate magnetic suspension
system were discussed. In order to improve gap dynamic
synchronization performance, it was necessary to eliminate
effects on gap due to gain parameter, dynamic parameter
mismatch between each single magnet suspension system and
uncertain disturbances while steel plate was levitated. Based on
motion equations of steel plate, one dynamic synchronized
control strategy was proposed by introducing both gap and
velocity cross coupling control into independent levitation
control. To decrease gap contour error, related synchronization
error terms were selected and coordination between
multi-magnet suspension system was determined to compensate
for parameter difference and disturbance influence. Experiments
were carried out on the prototype of steel plate magnetic
levitation results shown the

system and experimental

effectiveness of the proposed control method.
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Fig. 1 Experimental setup of 4-magnet supported steel
plate magnetic suspension system
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Fig. 3 Block diagram of open loop suspension system
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Fig. 4 Block diagram of cross-coupling control
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