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Adaptive Fuzzy PID Control of Base Paper Tension in Production Line for Corrugated Board

LI Kun-quan, WEN Rui
(Henan University of Engineering, Zhengzhou 451191, China)

ABSTRACT: The work aims to solve the problem regarding the influence of tension control instability on the quality and
production efficiency of corrugated board. Based on volume and dynamic analysis on the winding up roller, the mathe-
matical model for the base paper tension of corrugated board was established and the main factors leading to the stable
tension were analyzed. With respect to traditional PID control unable to achieve the adaptive adjustment of parameters in
the process of base paper tension control, a variable domain adaptive fuzzy PID control strategy was proposed. The vari-
able domain fuzzy control was adopted to realize the self-tuning of control parameters and the self adjustment of control,
and it was applied in base paper tension control system. The simulation results showed that the response time of the ten-
sion control strategy was about 0.65 s, and the maximum overshoot was 3%. Compared with the traditional PID control,
the designed control method featured by such advantages as fast response speed, strong anti-interference ability and stable
control output can achieve the stable control over the base paper tension.

KEY WORDS: tension control; corrugated board; adaptive fuzzy PID control; parameter self-tuning
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