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Thickness Control of Cold-Rolling Mills with Roll Eccentricity
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ABSTRACT

A disturbance rejection controller using eccentricity filtering and LQ control techniques is proposed to
alleviate significantly the effect of roll eccentricity in muitivariable cold-rolling processes. Fundamental
problems such as process time delay inherent in exit thickness measurement and non-stationary
characteristics of roll eccentricity signals can be overcome by the proposed control method. The filtered
instantaneous estimate of roll eccentricity may be exploited to improve instantaneous estimate of the exit
thickness variation based on roll force and roll gap mearsurements, and a feedforward compensator is
augmented as a reference for a gaugemeter thickness estimator. And, LQ feedback controller is combined
with eccentricity filter for the attenuation of the exit thickness variation due to the entry thickness
variation. The simulation results show that eccentricity components have been significantly eliminated

and simultaneously other distrubances also have been attenuated.
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Fig. 1 Rolling process of a mill stand
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Fig. 2 Input-output relations in a rolling process
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Fig. 3 Gaugemeter thickness estimator
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