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Abstract

PID control based on double fuzzy PMLSM variable domain

PENG Jungiang, CAI Zhihao, YU Hongbin
(School of Mechanical Engineering, Tiangong University, Tianjin 300387, China)

: Aiming at the undesirable characteristics of permanent magnet synchronous linear motors (PMLSM) in the pro-
cess of motion, such as parameters easy to change, easy to be disturbed by sudden load changes, nonlinearity,
strong coupling, etc., a variable—theoretic—domain double—fuzzy PID control strategy based on the improvement
of variable—theoretic—domain fuzzy control is proposed. Under the premise of the mathematical model of magnetic
field oriented PMLSM, combined with the idea of variable—theory—domain double fuzzy control, the expansion
and contraction factors a is introduced into the fuzzy PID control; using fuzzy rules, the rule table of the input
fuzzy —theory domain expansion and contraction factors is constructed to realize the real -time adjustment of the
expansion and contraction factors; by changing the fuzzy theory domain of the fuzzy PID control inputs, the out-
put parameters of the self—adaptive PID control are obtained, and the self—adjustment of proportional, integral,
differential parameters are realized. Simulation is conducted using MATLAB Simulink. The results show that,
compared with the traditional fuzzy PID control and variable domain tri—fuzzy PID control, the variable domain
double—fuzzy PID control system exhibits improved dynamic response speed and robustness. In two scenarios—
where the load suddenly changes from 200 N to 600 N, and the mover speed suddenly changes from 500 mm/s to
1 000 mm/s—the variable domain double—fuzzy PID control adjusts to the set values within 0.021 s and 0.022 s,
respectively. Under steady—state conditions, the overshoots are less than 0.06% and 0.03%, respectively. It out-
performs the traditional fuzzy PID control and the variable domain tri—fuzzy PID control, significantly enhancing

the adaptability of PMLSM to complex operating environments.

Key words: permanent magnet linear synchronous motor (PMLSM) ; magnetic field oriented ; variable—theoretic domain

double—fuzzy control; fuzzy rules; expansion and contraction factors
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