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Decoupling Controller Design for Unwinding Tension System

LIU Shanhui', MEI Xuesong'?, DU Zhe', SHEN Jianguang'
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for

Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new decoupling controller based on a unique active disturbance rejection control
(ADRC) strategy is presented to strengthen tension stability in unwinding system of gravure
printing machine. A nonlinear model is established according to the unwinding system working
principle, and a decoupling model is constructed to determine the system order and static
decoupling part. Then following the decoupling model, an ADRC decoupling controller is
designed to enhance the tension stability in the unwinding system. Simulation shows that the
proposed tension controller is able to realize a decoupling control for unwinding system and

endowed with better internal robustness and disturbance rejection than traditional proportional-
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integral-derivative controller in tension control.
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