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Noninteracting and Loop-Shaping LQ Controller Design for Tandem Cold Mills
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Abstract

A robust multivariable controller is synthesized for tandem cold mills. A blocked-
noninteracting control method is applied for simplifying the structure of rolling control systems.
And, a loop-shaping LQ control method is applied for maintaining the variation of the thickness
and tension of each rolling stand as small as possible. In this paper, the effects of the design
parameter on loop-shaping and the number of control inputs are evaluated. The simulation results
show that the thickness and tension control accuracy of tandem cold mills can be improved by the
blocked-noninteracting and compensated loop-shaping LQ controller.
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Fig. 1 Schematic diagram of the rolling process of a rolling stand
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Fig. 4 Block diagram of the LQ regulator with inte-
grator
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