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Research on nonlinear cross-coupled control in winding process

Peng Baoying * ,Cai Ligang” ,Li Qiguang™ ,Han Qiushi ™ , Yang Qingdong ™

(" College of Mechanical Engineering and Applied Electronics Technology,

Beijing University of Technology, Beijing 100124 )

(™ The College of Mechanical Engineering, Beijing Information Science &

Technology University, Beijing 100192 )
Abstract

To improve the accuracy and robustness of winding control systems and inhibit the nonlinear interference fac-

tors during the winding process, choosing the winding tension and the winding line speed as control objectives, the

study of nonlinear cross-coupled control for winding process was conducted. Firstly ,an unwinding roller velocity con-

trol method and a decoupling control scheme between the tension and the winding linear speed were proposed. Sec-

ondly ,some nonliear factors impacting on winding control in the winding process,such as elastic deformation , wind-

ing structure,load change ,tension sensor,etc. ,were analyzed ,and a nonlinear cross-coupled PID controller was de-

signed to compensate the tension and winding speed. The constant winding experiments were performed on the coil

experimental device. Experimental results shows that compared with the independent control method, the proposed

nonlinear cross-coupled control method can deal with nonlinear problems in the winding process, and greatly im-

prove the robustness and control precision of winding control systems.

Key words ; winding equipment, cross-coupled , nonlinear control PID,tension control
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