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Research on RBF-PID Constant Tension Control for WEDM of Silicon Ingot
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Abstract: For the problems of unstable tension and large amplitude changes in the wire electrode wire of silicon ingot WEDM, a

bilateral tension servo control system was designed. A mathematical model of the tension servo system was established, and

according to the model, a PID control algorithm based on RBF neural network was designed and compared with the traditional PID

control algorithm. The simulation results show that the optimized RBF-PID can realize rapid self-tuning of PID parameters within 15

ms, and achieve the control performance of less than 5% overshoot and less than 25 ms adjustment time. It overcomes the
shortcoming of poor adaptability that needs to be readjusted after the parameters of the ordinary PID system are changed. The silicon
ingot WEDM cutting experiment shows that the tension fluctuation rate of the RBF-PID control algorithm is 40% lower than that of the

ordinary PID algorithm, which significantly suppresses the influence of factors such as wire speed and pre-tightening force change

on the tension stability of the electrode wire.
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