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Modeling and decentralized control for speed and tension multivariable
coupling system of reversible cold strip mill
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Abstract: For the speed and tension system of reversing cold strip mill with multivariable, nonlinearities, strong cou-
pling and uncertainties, a global integral sliding mode adaptive backstepping decentralized control strategy based on ex-
tended state observer (ESO) is proposed. Firstly, a relatively complete mathematical model for the speed and tension
multivariable coupling system is built by using the mechanism modeling approach. Then, regard the coupling terms and
uncertain term of each subsystem as external disturbance, for which we build ESO to conduct dynamic observation, and the
observed value is introduced into the global integral sliding mode adaptive backstepping controller to carry on compensa-
tion, then to achieve effective dynamic decoupling and coordination control for the speed and tension system. Theoretical
analysis shows that the sliding mode surfaces are asymptotically stable, and the speed and tension closed-loop system has
desirable asymptotic tracking performance. Finally, a simulation is carried out on the speed and tension system of a 1422
mm reversing cold strip mill by using the actual data. Results show the validity of the proposed control strategy.
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Fig. 1 Structure diagram of the reversible cold strip mill
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