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Analysis of the J-integral for Two-dimensional and Three-
dimensional Crack Configurations in Welds of Steel Structure

o|xg ke
Lee, Chin Hyung Chang, Kyong Ho
ABSTRACT

In this paper, path-independent values of the J-integral in the fininte element context for arbitrary two-dimensional and
three-dimensional crack configurations in welds are presented. For the fracture mechanics analysis of cracks in welds,
residual stress analysis and fracture analysis must be performed simultaneously. In the analysis of cracked bodies containing
residual stress, the usual domain integral formulation results in path-dependent values of the J-integral. This paper discusses
modifications of the conventional J-integral that yield path independence in the presence of residual stress generated by
welding. The residual stress problem is treated as an initial strain problem and the J-integral modified for this class of
probelm is used. And a finite element program which can evaluate the J-integral for cracks in two-dimensional and three-
dimensional residual stress bearing bodies is developed using the modified J-integral definition. The situation when residual
stress only is present is examed as is the case when mechanical stresses are applied in conjunction with a residual stress

field.
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Fig 1. A contour for evaluation of J-integral
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Fig 4(a). Analysis model(2D) Fig 4(b). Analysis model(3D)
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Fig 6. Residual stress perpendicular to the weld line (2D)  Fig 7. Residual stress perpendicular to the weld line (3D)
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