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Optimization of tandem cold rolling schedule for stainless
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Abstract; Cold rolled stainless steel is part of the high-end fine steel, and its production process control system is
one of the most complex industrial control systems, with high system control accuracy, short dynamic response
time, fast rolling speed and many process parameters. In the stainless steel cold rolling process, the reasonable roll-
ing schedule is the basis of guaranteeing the quality and production efficiency. The optimization of rolling schedule is
an effective way to save energy and reduce carbon in China’s iron and steel enterprises, which has become a research
hotspot in the iron and steel industry. And the model accuracy of the process control system will not only affect the
dimensional control accuracy of the product, but also affect the R&D and expansion of high-end products and intelli-
gent transformation of cold rolling enterprises. In order to improve the product quality accuracy and reduce the total
energy consumption in the stainless steel cold rolling process, the traditional load distribution method and the calcu-
lation principle of rolling schedule were deeply studied. The first set of seven-stand stainless steel tandem cold roll-
ing mill in the world was taken as the research object, and an objective function structure form containing the target
term and the penalty term was designed. The rolling power balance. rolling force balance, reasonable reduction dis-
tribution, low rolling energy consumption and good strip shape were selected as the goals to construct a total objec-
tive function. The rolling schedule of typical product in an 850 mm stainless steel cold rolling mill is optimized by ge-

netic algorithm, and compared with the rolling schedule solved by proportional load distribution method and Nelder-
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Mead simplex algorithm. Thus, the optimal cold rolling schedule for stainless steel is determined. The results show

that, the genetic algorithm realizes the efficient solution of the established objective function. The rolling schedule

can be optimized selectively by adjusting the weight coefficient of the objective function. The calculation precision,

convergence speed and stability of genetic algorithm for optimization of rolling schedule can meet the requirements of

on-line control, which lays a solid foundation for the production of high quality cold stainless steel products.

Key words: stainless steel; tandem cold rolling; rolling schedule; multi-objective optimization; genetic algorithm
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Fig. 1 Equipment layout of tandem cold rolling mill
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Fig. 2 Flow chart of genetic algorithm
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Table 1 Mechanical equipment parameters of 850 mm stainless steel tandem cold rolling mill
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Fig. 3 Convergence iterative curve of genetic algorithm
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Fig. 4 Effect of genetic operator on multi-objective function optimization results
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Fig. 5 Rolling parameters for rolling schedules based on different optimization strategies
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