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Parameter optimization of shape setting model and application
of control technology

LIBo-qun', FAN Xuan', LI Wei-hong', ZHANG Da-qging', FAN Chui-lin’
(1. School of Electronic and Information Engineering, University of Science and Technology Liaoning, Anshan
114051, Liaoning, China; 2. Strip Hot Rolling Mill, Anshan Iron and Steel Co., Ltd.,
Anshan 114001, Liaoning, China)

Abstract: The shape set model is a very important part of the automatic shape control system, and it determines the ac-
curacy of strip head profile and flatness. The shape precision is not only an important quality index in the hot strip roll-
ing, but also decides the market competitiveness of the product. The shape control strategy has been a core technology in
the hot strip mill, which is a hot topic for rolling research. The structure and function of the PC shape set control system
are described about 1780ASP, whose parameters of hot roller crown model have been optimized. The feedback of the
strip crown and flatness is introduced in model self-learning for standers, which can effectively improve the accuracy of
the shape set model. Due to the non-linearity and time-varying of the practical rolling process, the traditional PID control
is close to the limit. In order to further improve the control quality, the flatness feedback of the strip adopts the nonlinear
PID control strategy, which has a wide range of parameters tuning and is easy to realize in engineering. The production
data has shown that the shape control precision was improved after application of the optimization program.

Key words: hot strip mill; hot roller crown model; model self-learning; nonlinear PID control
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Table 1 Comparison between calculated value and practical value of thermal crown of roller

SR LA um

SRR A/ um

A3
F, F, F; F. Fs Fs F; F, F, F; Fi Fs Fs F;
1 109.6  69.1 145 662 547 498 36.8 57.8 449 1065 488 419 32,6 244
2 51.8 45.5 52.7 63.6 345 427 364 357 365 368 396 332 271 209
3 74.5 31.8 60.6 72.7  69.1 345 355 533 513 445 431 356 292 221
4 66.4 59.1 71.3 582 61.8 326 273 594 602 564 553 479 396 30.1
5 92.8 94.5 80.6 63.6 527 70.8 618 68.6 696 604 574 493 403 19.7
6 105.6 80.4 1092 80.6 44.6 472 452 693 627 561 547 397 335 263
7 92.6 76.4 78.7 63.6 627 455 364 620 61.7 535 439 359 286 209
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Table 2 Roller thermal crown after regression

parameter calculating um

Ja3] F, F. Fs F, Fs Fs F,
1 946  56.8 1320 582 489 412  30.6
2 58.8  50.6 42.6 522 456 339 292
3 64.8 469 69.3 626 612 374 402
4 723 63.7 85.9 68.5 663 456 38.6
5 816 752 94.8 747 642 567 51.6
6 948  69.6 92.6 704 51.8 395 362
7 78.1 66.2 80.6 559 508 37.6 321
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