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Research on fuzzy control of stepping motor in ICRH impedance matching system
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[ Abstract] Ion cyclotron resonance heating (ICRH) is a commonly used heating method in fusion devices. Impedance matching in
equipment is the key to improving heating efficiency. The impedance matching in the ICRH device of the H1 stellar is achieved by
effectively adjusting the variable capacitor accurately. The variable capacitor adjustment is achieved by remote control of the stepper
motor. Therefore, to achieve the purpose of fine regulation of the variable capacitor, the stability of the stepper motor performance
and control accuracy are particularly important. In this paper, Matlab’s simulink simulation module is used to simulate the current
and speed double closed—loop control model of the three—phase hybrid stepper motor. The stepper motor uses PID control and fuzzy
PID control. After analysis, it is determined that the fuzzy PID is used to control the stepper motor, when the system stability and

control accuracy are greatly improved.
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Fig. 1 Schematic of impedance matching
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Fig. 3 Model of dual closed—loop control system for PID control stepper motor
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Tab. 1 Simulation parameters of experimental objects

HHLSLHHIRE R Sl U L, /mH B3 0,/ () BUEHR [y/A B L, /mH HFVRZ, sk k, /(Vs « rad™") #7458 1/ (kg + em?)

0.7 1.35 1.2 5.8

-0.97

50 1.24 480
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Fig. 4 Schematic diagram of fuzzy PID control
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Fig. 8 Model of dual closed—loop control system for stepper motor based on fuzzy PID control
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