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Decoupling fuzzy PID control for magnetic suspended table

HU Han-hui"?, TAN Qing'

(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. Department of Electrical Engineering, Hunan Industry Polytechnic, Changsha 410082, China)

Abstract: The working principle and structure of differential magnetic suspension were introduced, and the mathematical
model of magnetic table was built up. The input and output space variables were used to transform achieve 3 degrees of
freedom of decoupling. The fuzzy PID control plan of magnetic table was proposed and PID parameters, K}, K; and K,
were accomplished self-tuning. According to different deviation E and deviation rate of change E¢, and fuzzy regular
table of K}, Kj and Ky were determined. The results show that the system overshoot of step response is very small (about
6%), the rising time is about 0.1 s, and the static error is about 2%. When the platform is deviated 0.2 mm down, the
system still can fast return to the balance position and suspend stably, which shows that the system has very good
stiffness and damping characteristics and robustness.
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Fig.1 Diagram of magnetic structure and working principle
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Fig.2 Differential way electromagnet
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Table 1 Fuzzy PID parameters table

FE FE Ec  AK, AK; AK,
ﬁ‘ii\z [-3,3] [-1,1] [-5,5] [-10,10] [0.015,0.015]
ff;fﬁ [-3,3] [3,3] [-5,5] [-10,10] [0.015,0.015]
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E
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Fig.3 Diagram of digital control of magnetic table system
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