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Multivariable decoupling robust control for
the thickness and tension system of tandem cold rolling mill

LI Zhong-de, YANG Wei-dong
(School of Information Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Based on the invariance-decoupling theory, a new robust control scheme using H-infinity mixed sensitivity is
introduced for thickness and tension system with the features of multivarivble, strong coupling and uncertainty in tandem
cold rolling process. The thickness and tension dynamic coupling model is built, and the invariance-decoupling theory
is used to decouple the MIMO system to weaken the coupling effects. Then a robust controller is designed using H-
infinity mixed sensitivity method for system uncertainty of dynamic model parameter perturbation and external disturbance
to insure the robust stability and robust performance. Simulation results show the effectiveness of the algorithm for the

thickness and tension system.
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Fig. 1 Thickness and tension system coupling model
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Fig. 2 Invariance-decoupling of thickness and tension system
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Fig. 3 Structure of robust control system
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Fig. 4 Dynamic performance of thickness and tension system when model is accurate
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Fig. 5 Dynamic performance of thickness and tension system when model is inaccurate
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