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Hybrid Intelligent Modeling Approach for
Dynamic Cold Tandem Rolling Process

Tie Ming!' Chai Tian-You' Yue Heng! Zhang Zhen-Shan'!
Zheng Xiu-Ping'

Abstract This paper presents a hybrid intelligent model for
multi-stand cold tandem rolling dynamic process, a system with
compositive complexity including nonlinearity, multi variable,
strong coupling, varying parameter as operation condition vari-
ation. The proposed model consists of the based state-space
model based on linearized physical equations near rolling oper-
ating points, the exit strip speed RBF models and estimation
approach for time lag of entry thickness, case-based reasoning
technique based multi models selection algorithm for different
operating points. With the actual thickness system setting and
plate disturbance, the simulation results of roll force, strip thick-
ness and tension have the same dynamic characteristics with the
actual process data, and the error of each variable is less than
20%.
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Fig. 1 Schematic diagram of 5-stand tandem cold rolling

system
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Fig. 2 Hybrid modeling strategy of cold tandem rolling
process
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Table. 1 Simulation result error of roll force, tension, exit strip thickness
Py Py Ps Py Ps o1 o2 o3 o4
err 9.6% 3.57% 6.04% 5.28% 4.61% 9.66% 3.57% 6.04% 5.28%
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err 3.02% 5.22% 8.37% 10.22% 10.83%
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Fig. 3 Contrast curves of the real value with the estimation =
result of the 2nd stand strip delivery speed 0.58
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Fig. 4 Contrast curves of the real value with the simulation
result of the 4th stand exit thickness
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