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Methods of Diagnosis and Intervention for Agent of Hot Rolling Operation Support

Masami KONIsHI, Koichi NAKANO and Jun IMAI

Synopsis : In the last two decades, it becomes possible to automate operations of various steel plants especially in rolling mills. As the results, stabiliza-

tion of productivity and improvement of product quality have been attained. On the while, in these years, many skilled engineers and opera-

tors who actively promoted economical growth of steel industries will retire due to their age limits. Thus, the inheritance of the high level

technology and know-how has becomes a serious problem. To overcome the problem, it is necessary to extract knowledge of the skilled per-

sons and make technical textbook reducing tacit knowledge. In this paper, rules are extracted from the operation data of hot strip rolling ap-

plicable to the operation diagnosis and intervention during operation. To attain the object, agent based simulator of hot strip rolling has been

developed to prepare various rolling data for extraction of diagnosis and intervention rules in rolling operations. As for the selection of nor-

mal and abnormal data, SVM algorithm is tested before rules extraction. Rules are written in Fuzzy logic forms and its parameters are opti-

mized by GA algorithm. These technologies are involved in the operation support agent system of hot strip rolling mills together with RNN

for automatic gain tuning of mill controller.

Key words : diagnosis; agent system; human intervention; hot strip rolling; rule extraction; genetic algorithm; support vector machine.
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Table Al. Fundamental pass schedule treated.

Stand no. 1 2 3 4 5 6 7

h [mm] 17.61 11.04 7.09 4.68 3.50 277  2.30
S [mm] 13.78 7.85 3.52 1.56 0.96 0.62 0.21
V [m/s] 1.30 223 3.7 5.15 7.12 9.35 11.52
b [mm] 1000 1000 1000 1000 1000 1000 1000

Table A2. Mill dimensions of hot rolling mills.

M 500000 [kgf/mm?] Mill modulus

L 2.5[m] Half of distance between stands
R 400[mm] Work roll radius

Tv 0.05[s] Time constant of motor drive

Ts 0.05[s] Time constant of gap set
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