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Predication of Roll Force and Roll Torque in Hot Strip Rolling Process using Artificial
Neural Networks and Finite Element Method

H. Rezaei Ashtiani
Assist. Prof., Faculty of Mech. Eng., Arak University of Technology, Arak, Iran

Abstract

This paper introduces an artificial neural network (ANN) application to a hot strip mill to improve the
model’s prediction ability for rolling force and rolling torque, as a function of various process parameters. To
obtain a data basis for training and validation of the neural network, numerous three dimensional finite
element simulations were carried out for different sets of process variables. Experimental data were
compared with the finite element predictions to verify the model accuracy. Thus the ABAQUS and
MATLAB soft wares are used to simulate the finite element method and an artificial neural network,
respectively. The back-propagation algorithm and Levenberg—Marquardt Training function were used in the
artificial neural network. The input variables are selected to be, initial temperature of the strip, interface heat-
transfer coefficient between strip and work roll, percentage of thickness reduction, initial thickness and
rolling speed. The resulted ANN model is feasible for on-line control and rolling schedule optimization and
can be easily and rapidly predicted the roll force and roll torque.

Keywords: Hot Rolling; Roll Force; Roll Torque; Finite Element Method; Artificial Neural Network.
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