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Dynamic sliding mode decoupling control for speed and
tension system of reversible cold strip mill
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Abstract: In order to reduce the nonlinear coupling influences among the variables in the speed and tension system of
reversible cold strip mill, we propose a decoupling control strategy of differential geometry dynamic sliding mode based on
the power exponential reaching law. Firstly, through nonlinear state feedback and coordinate transformation, a differential
geometry theory is used to realize the input/output dynamic decoupling and linearization. Then, synthetically considering
the load disturbance, parameter perturbation, unmodeled dynamics and other uncertainties, we design a dynamic sliding
mode controller based on the power exponent reaching law for each of the independent linear subsystem. Theoretical
analysis shows that the resulting closed-loop system is asymptotically stable, and the chattering is reduced effectively.
A simulation is carried out on the speed and tension system of a 1422 mm reversible cold strip mill. Results show the
superiority of the proposed strategy in comparison with other decoupling control strategies.
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Fig. 1 Structure diagram of the reversible cold strip mill
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