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Research and application of automatic steel transfer
system for rough rolling billets

Wu Kunpeng' Wang Xiaomin® Cui Guangli' Deng Nenghui'  Shi Jie'

(1. National Engineering Technology Research Center of Flat Rolling Equipment, University of Science and Technology Beijing,
Beijing 100083, China;2. Jiangyin Xing Cheng Special Steel Co. , Ltd. Heavy Plate Branch, Wuxi 214400, China)

Abstract ; In the production process of wide and thick plates, the rough rolling process requires the control of intersecting conical rollers
to achieve the adjustment of slab length and width direction. This process heavily relies on manual operation, and the rhythm cannot be
effectively controlled, which hinders the intelligent transformation process of the production line. The automatic steel transfer system for
rough rolling slab, designed by combining visual inspection and automatic control technology, can effectively solve this problem. Video
surveillance cameras are installed at the entrance and exit of the rough rolling mill to capture the status of the slab in the steel transfer
roller area. The PIDNet model with an improved defogging module is used to extract the foreground contour of the slab, and the slab
rotation angle is tracked in real-time through a combination angle measurement method. During the process, strategies such as safety
limit, position optimization, speed regulation, and over rotation correction are integrated to jointly optimize the control of the steel
conversion process, ensuring the stability and safety of the steel conversion. Autonomous learning of manual experience improves the
efficiency of steel conversion. The application results show that the system can accurately measure the angle of the slab and achieve
automatic steel conversion function, which can replace manual operation, save energy consumption, and achieve the goal of intelligent
production.
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Fig. 1 Automatic steel transfer system
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Fig. 2 Software flow of automatic steel transfer process
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Fig. 3 Segmentation model of slab foreground
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Table 2 Comparison of different processing methods
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Table 3 Comparison of segmentation model indicators
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Table 4 Influence of the selection of steel transfer position

Kf/mm g /mm A MR CPEJEE/s
Lk 35 10.5
2 600 3 600 %ﬁ{;z 51 91
51 29 8.8
3 000 3900 %gfﬁg 46 6.3
MLk 33 14.6
2 700 1 800 %ﬁ{;z 52 13.3
Ve 39 12.8
3 500 21w %QZZ 65 10.5
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Table 5 Production site statistics of steel conversion data

FEFE/mm K/ B W%/ % R/ s
<2 300 368 90. 3 14.4
>2 300 827 97.8 7.9
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