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A Mathematical Model for Predicting Transformation of High Carbon Steel During
Cooling and Its Application to On-line Temperature Control in Hot Strip Mill
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Abstract

A mathematical model to calculate the transformation of high carbon steel during cooling has
been developed, aiming at improving the controllability of temperature of steel on the run-out table
of hot strip mill. Coupled with a heat conduction equation taking the latent heat evolution into
account, the model enables the calculation of steel temperature with great accuracy. The introduc-
tion of the model into the cooling control system of the hot strip mill improves the controllability
of the temperature. As a result, high accuracy of temperature control is realized without any

human intervention to the cooling control system.
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(Note) dy : austenite grain size{cm), D : diffusion coefficient of carbon in y{cm?/s)

Cy . carbon content in y Ca : carbon content in «

Cya: carbon content in y at ¥/« boundary

Cyp: carbon content in ¥ at y/cem boundary

AT : undercooling below Ae,

G* © Zener-Hillert equation (the value was calculated with the method by Kaufman et al.)
r . radius of curvature of advancing phase
v . austenite, « : ferrite, cem : cementite
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