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Research on Magnetic Ball Levitation Control System
Based on Double Hall Sensor

Zhang Chi, Lu Yonghua, Liang Lipeng, Zhao Caiyi
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)
Abstract: A magnetic ball levitation control system based on the structure of the double linear Hall sensor is designed and realized
in this paper. The sensor is respectively placed in the bottom and the top center position of the electromagnetic driver. In order to e-
liminate the influence of electromagnetic driver magnetic field upon the sensor output signal, the output signal of the sensor is done
subtract by the signal conditioning circuit. The experiment shows that when the distance varies within the range between 16. 46 and
42.46 mm, the output voltage value of the signal conditioning circuit is proportional to the —3 power of the distance between the
magnetic ball and the bottom end of the electromagnetic driver. We design a magnetic ball levitation control system based on PID con-
troller and select suitable PID controller parameters. The overshoot and response speed of the system can meet the design require-

ments. The stable magnetic levitation of the magnetic ball at the position of 25 mm is realized. The position control accuracy of the

system is up to £0. 125 mm.

Keywords: double Hall sensor; subtraction processing; magnetic levitation ball; PID control
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