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A RESEARCH ON THE EFFECT OF A DEFECT SHAPE
. ON LIMIT STRAIN FOR SHEET METALS -
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ABSTRACT A new initial geometric defect model

the limit strain of sheet metals is first presented. The effects of the elliptic defect models of various

elliptic defect model for research on

ratioes of major axis to minor axis,the standard M—K defect model arid the circular defect models
on the limit strains for a biaxially-stretched sheet are s%udied with large-strain FEM , large strain ver-
sions of J, flow theory and J, deformation theory of plasticity. The results show that the effects of
the elliptic defect on the limit strain for biaxially—stfetched sheet ;neta'ls are related to the ratio of
major axis to minor axis of ellipse and the sheet thickness in elliptic region. The results also indicate
that the circular defect model gives an upper bound to limit strain ,while the siandard M —K defect
model gives a lower bound to limit strain,and that the circular defect model and the M—K defect
model are special cases of the elliptical defect models. Tlie study proves that the J; flow theory of
large strain plasticity is more sensitive to the shape of the defect than the J, deformation theory of
large strain plasticity. The material of the sheet is elastically and plastically‘incompressible if it is
subject to plane stress state. 7
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