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Abstract

An investigation was performed to predict residual stress redistribution for the crack propagation initialy
through tensile residua stress field. The analytical method, which is based on Dugdale model by finite
element analysis using elastic analysis method considering the superposition principle, was proposed to
estimate the redistribution of residual stress caused by crack propagation. The various aspect of distribution
of residua stress caused by crack propagation was examined based on the configuration change of
specimen. The analysis results show that the aspect of redistribution of residual stress caused by crack
propagation depends on the width of the specimen provided that the initia distribution of residual stress is
identical.

Key Words : Crack propagation, Residual stress, Redistribution, Finite element method, Plastic zone,
superposition principle
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Fig. 1 Ilustration of superposition principle
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Fig. 2 Modified Dugdale model
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Fig. 3 Initial residual stress distribution and stress
intensity factor due to crack propagation in
the residual stress field by FEM
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Fig. 4 An example of crack tip opening shape and
stress distribution obtained from FEM
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