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Fuzzy Adaptive PID Control of Film Tension in New Suspension Package

TANG Wei, WANG Gu-yue, WANG Lu-lu
(Shaanxi University of Science & Technology, Xi'an, 710021, China)

ABSTRACT: The work aims to solve the problem that the film tension is difficult to control in the process of producing
the buffering cushion of new suspension package. The mathematical model for the tension system during the
non-continuous film coating was established. A simulation strategy with LabVIEW as simulation software and fuzzy
adaptive PID as control algorithm was proposed. The change of film tension and the control effect of the algorithm under
different rolling diameters, accelerations and acceleration/deceleration modes were analyzed. The simulation results
showed that, the smaller the film rolling diameter, the greater the tension fluctuation; the greater the running acceleration,
the greater the film tension fluctuation. In different working conditions, compared with the conventional PID, the fuzzy
adaptive PID had faster response speed and smaller overshoot. The fuzzy adaptive PID parameter adjustment is simple
and adaptive, which can meet the control requirements of film tension stability in the non-continuous film coating process.
KEY WORDS: tension control; fuzzy adaptive PID control; non-continuous film coating; new suspension package
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Fig.1 Film tension control system
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Fig.2 The tension control system
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Fig.6 The structure of tension control simulation
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Fig.8 The simulation results of different rolling diameters and signals
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Tab.1 Performance comparison of control system
T ## PID KK PID
K5 BN 5K BR/N JE AR (E] /s k1 EFR/N KT ER/N JA AL 8] /s
1 16.1 14.8 11 15.2 14.9 6
2 16.2 14.65 12 15.3 14.9 7
3 16.5 14.7 13 15.2 14.9 6
4 16.8 14.6 13 15.5 14.8 8
5 18.5 13.5 15 16.0 14.6 8
6 18.8 133 19 16.8 14.2 10
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