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Determination of a critical damage by experiment
and analysis of tensile test

S. M. Jang, J. G. Eom, M. C. Lee and M. S. Joun

Abstract

A new method of evaluating critical damage values of commercial materials is presented in this paper. The method is
based on the previous study of the methodology [1] of acquisition of true stress-strain curves or flow stress curves over
large strain from the tensile test in which the flow stress is described by the Hollomon law-like form, that is, by the strain
dependent strength coefficient and the strain hardening exponent. The strain hardening exponent is calculated from the true
strain at the necking point to meet the Considéré condition. The strength coefficient is assumed to be constant before
necking and represented by a piecewise linear function of strain after necking. With the predicted flow stress, a tensile test
is simulated by a rigid-plastic finite element method with higher accuracy of less than 0.5% error between experiments and
predictions. The instant when the fracture begins and thus the critical damage is obtained is determined by observing the
stress variation at the necked region. It is assumed that the fracture due to damage begins when the pattern of stress around
the necked region changes radically. The method is applied to evaluate the critical damage of a low carbon steel.
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Fig. 1 Experimental result of the tensile test
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