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Application and Simulation of Sliding Mode Control in Winding Tension

Control System

YANG Mei

(Beijing Institute of Graphic Communication, Beijing 102600, China)

Abstract: A precise dynamical model of winding tension was established by analyzing the shaftless multiple unit web
press experimental platforms to characterize winding tension and establish control strategy. A tension control simulation
system was constructed whose actuator was a permanent magnet synchronous motor by using MATLAB. For its nonlin-
ear performance, a sliding mode variable structure controller was designed, and compared with the traditional PID con-
trol through experiment. The results showed that the sliding mode control strategy improves the dynamic and static
characteristics of tension control system. Multi perturbation factors of winding tension were considered in the simulation
model, which made the simulation model more close to the real web press system. A more precise and convenient sim-
ulation platform was constructed by bringing the advanced control strategy to winding tension of web press.
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Fig. 1 Diagram of winding tension control system
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Fig. 2 Diagram of winding tension dynamical model
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Fig. 3 Simulation block diagram of winding tension system

controlled by sliding model control strategy
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Fig. 4 Simulation model of winding tension control
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Fig. 6 Simulation model of speed sliding controller
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Fig. 7 Simulation model of speed sliding control surface
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Fig. 8 Interface of encapsulated speed sliding controller module
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Fig. 9 Simulation result curve of speed sliding control
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Fig. 10 Simulation result curve of double PID control system
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