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Application of Coiling Temperature Control Technology Using Deep
Neural Network to Cooling Process in Steel-plate Manufacturing Plant
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Abstract

In the cooling process of a hot strip mill, the coiling temperature is a crucial factor that determines the
mechanical properties of steel plates and therefore requires extremely high control accuracy. To achieve this, it
is essential to improve the accuracy of the temperature prediction model for the steel plates, which determines
the amount of cooling water to be injected. In this study, a temperature prediction model using a deep neural
network, one of the AI methods, has been developed and introduced. As a result, the control accuracy of the
coiling temperature, especially for high-tensile steel plates, has significantly improved. Furthermore, in the
operational department, an efficient and flexible operation of the new prediction model has been established,
leading to significant changes in the tasks of staff and operators at manufacturing sites.
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Fig.1 Overview of cooling equipment
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Fig.2 Deep neural network architecture
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Table 1 Conditions of dividing models

i Thickness of Concentration of
Mode| No Coiling tDemperature steel sheets steel components
(°c)
(mm)
1 X~ X Yi~Y, L, ~ 1,
2 Xs ~ Xy Y ~ Y, Iy ~ 1,
N Xi ~ X Yi ~Y; i ~ I
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Fig.3 Overview of functional configuration
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Fig.4 Example screen for Model evaluation
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Table 2 Comparison of model adjustment periods

o Expected number of working days [day(s)]

Working item -
Conventional method New method

Actual condition survey 2 0.1
Mode! tuning 1 0.6
Mode| evaluation - 0.1
Parameter implementation 0.1 0.1
to process computer . .
Total number of days 3.1 0.9
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