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Numerical and experimental study of the behavior of steel
plates on rolling mills

Dr. Engineer Youssef Samir Deeb*
Abstract

Sheet rolling is the process of bending metal sheets as desired using forming rollers.
Sheet rolling is the most widely used technique for obtaining asymmetric hollow shapes.
The process of winding cylinders is considered very important in manufacturing
industries to produce large and thick parts such as the conical shape of a turbine engine, a
wind turbine tower, etc.,...It is necessary to wrap metal sheets smoothly, safely, without
cracks and damage for a long time. During the rolling of metal sheets, the pressure and
tension in the sheets change. It is important that stress and strain are within the limits of
the properties of the materials used and the safety factor required by engineering
applications.  There must be a maximum vertical displacement of the upper roller
allowed without endangering the workpiece obtained. The winding process is mainly
related to the calculation of the positions of the upper roller and the stress and pressure
generated during the displacement of the upper roller for different thicknesses of sheet
metal. In this study, a dynamic three-dimensional finite element (FEA) model of the
winding process was developed using (CATIAV5) and (ANSY'S) software. The obtained
modeling and simulation results were compared with the experimental results of the
winding machine. It was observed from the modeling and simulation results that the
maximum vertical displacement of the upper cylinder allowed without cracking in the
plate was at mm (10). By comparing the modeling and simulation results with the
experimental results, it was noted that the stress values correspond to a maximum
variation of (8.4%), which confirms the validity of the modeling and simulation results
(FEA). The maximum vertical displacement of the upper cylinder is mm (10), where the
Von mises stress is less than the stress value of the steel plate material studied.

Keywords: Modeling and simulation, finite element method, bending, stresses, strains.
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