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Extended Abstract
In the hot rolling mill, the thermal history experienced by the strip during processing is one of the most important

parameters influencing the product quality. Especially, for the hot rolling process, the temperature prediction is the key
technology because the metallurgical properties of product are substantially affected by it.

During the several decades, the models for the temperature of the strip are demonstrated for the precise prediction on
the basis of the finite difference models [1-4] and the finite element (FE) models [5-8] than on the basis of the elementary
models which inherently involve many simplifying assumptions. However, a precise model such as a FE process model
tends to require a large time for the calculation. In this paper, a numerical model based deep learning is presented for the
prediction of the temperature distributions during the hot rolling.

The hot rolling process consists of reheating furnace, roughing mill, induction heater and finishing mill. There exist
several reheating furnaces to heat the slab for the rolling temperature,  the roughing mill  to reduce the thickness,  the
induction heater for additional heating and the finishing mill to produce the product of desired thickness. For the hot rolling
process,  sound prediction of  the  temperature  is  vital  for  achieving the desired temperature  because the metallurgical
properties of product are substantially affected by it. In addition, by achieving the desired rolling temperature, we can
ensure rolling stability.

In this paper, mathematical model is presented for the prediction of the temperature distributions during the rolling, the
cooling, and the heating. The model consists of a model for the prediction of temperature distributions in bite zone, a
model for the prediction of temperature distributions in the cooling regions and a model for the prediction of temperature
distributions at the induction heater. The model in bite zone considers the energy terms of deformation, friction, and the
heat transfer from the strip to the roll. The model in the cooling regions considers the radiation and the convection. The
model of the induction heater considers the heat generation due to the induced eddy current.

From the combination of these mathematical models,  the temperature distributions can be predicted in the whole
regions between the exit of the reheating furnace and the exit of the finishing mill. Furthermore, by using the presented
prediction model of the temperature, we can optimize the process conditions for the desired rolling temperature. The
prediction accuracy of the proposed model is examined through comparison with actual data.
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