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Tension sliding mode variable structure control of roll-to-roll systems
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[ Abstract] Tension control technology is very important in the operation of roll—to —roll equipment. It is one of the basic
technologies of many control equipment. Its performance directly affects the quality of products and the efficiency of production.
Aiming at the problems of non-linearity and time—varying in tension control system, the mathematical model of tension in winding
system is established by studying the dynamic characteristics of tension control system. The sliding mode variable structure control
strategy is selected, and a new control law is designed by combining variable speed reaching law and exponential reaching law. It
reduces the chattering problem which is difficult to avoid by using the general sliding mode variable structure control method, and
improves the tracking accuracy of the target. The two—axis tension control system is taken as the research object for simulation
analysis. The mathematical simulation model of tension control system is established on Matlab, and the response characteristics and
tracking performance of the system are analyzed. The results show that the system can track square wave and sinusoidal signal
quickly and accurately, and can effectively suppress the chattering problem of simple sliding mode variable structure control, which
verifies the effectiveness of the proposed control method.
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Fig. 1 Structure of winding system
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Fig. 2 Error curve of tension square wave
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