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Abstract

In this paper, uniaxial tensile tests with different strain rates have been carried out and the stress-strain curves are obtained to describe the elasto-
plastic deformation of the stainless steel 304 (SS304). A plastic flow law, by considering modifications to the Johnson-Cook constitutive equation, is
proposed to accommodate the observed mechanical behavior of SS304 in the strain rate range from 10 to 10™. The new constitutive model is
implemented into ABAQUS software using the user material subroutine VUMAT. The accuracy of modified formulation has been proved by
comparing the numerical model of tensile deformation using three dimensional elements with experimental data. The proposed model is also used for
Finite Element (FE) simulation of cold rolling process to study the influences of variables like rolling speed, geometry of the slab, percentage of
thickness reduction and initial thickness on roll force and roll torque.
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