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Abstract

This study reviews the influence function method (IFM) for calculating stress intensity factors
(SIFs, K) and modifies it to apply for the estimating the residual fatigue life for the cracked
components under complex stress fields. An IFM has been developed to analyze SIFs for surface
cracks which are subjected to nonuniformly distributed stresses. Through elastic superposition.
the influence function method properly accounts for redistribution of stress as the crack grows
through the component. This influence function is unique to the given geometry and independent
of the loading. Some examples have been provided to show the effectiveness of the IFM including
the distributions of K in a residual stress field. The significant effect of residual stress upon
fatigue crack growth in a welded component has been demonstrated with the IFM.
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Table 1 Comparison of near-exact, IFM and FEM- calculated stress intensity factors for center-

cracked plate under uniform stresses.

IFM FEM
] Near exact
a/b F (a/b) F(a/b) Error (%) F (a/b) Error (%)
0.1 1.0060 1.0089 ().288 1.0346 2.843
0.2 1.0245 1.0287 0.410 1.0410 1.610
0.3 1.057 1.0637 ().586 1.0556 0.180
0.4 1.1091 1.1172 0.730 1.1185 0.848
0.5 1.1862 1.1954 0.776 1.1968 0.894
0.6 1.3027 - 1.3101 (.568 1.2987 0.307
0.7 1.4873 1.4872 0.007 1.4747 0.847
0.8 1.8143 1.7948 1.075 1.8098 (0.248
0.9. 2.5767 2.5062 2.736 2.5713 0.210
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