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Limit Load and Fully Plastic Stress Analysis for Circular Notched Plates and Bars
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Abstract

For the last four decades, tension test of notched bars has been performed to investigate the effect of
stress triaxiality on ductile fracture. To quantify the effect of the notch radius on stress triaxiality, the
Bridgman equation is typically used. However, recent works based on detailed finite element analysis have
shown that the Bridgman equation is not correct, possibly due to his assumption that strain is constant in the
necked ligament. Up to present, no systematic work has been performed on fully plastic stress fields for
notched bars in tension. This paper presents fully plastic results for tension of notched bars and plates in plane
strain, via finite element limit analysis. The notch radius is systematically varied, covering both un-cracked
and cracked cases. Comparison of plastic limit loads with existing solutions shows that existing solutions are
accurate for notched plates, but not for notched bars. Accordingly new limit load solutions are given for
notched bars. Variations of stress triaxiality with the notch radius and depth are also given, which again
indicates that the Bridgman solution for notched bars is not correct and inaccuracy depends on the notch
radius and depth.
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Fig. 1 Schematic diagrams of specimens considered in
the present paper : (a) notched bar in tension, (b)
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Fig. 2 A typical FE mesh, employed in the present work
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