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Establishment of fatigue crack propagation law without stress intensity factor
as parameter
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The aim of this study was to develop a method to estimate fatigue crack

growth history without using the stress intensity factor as a parameter. The results obtained are as
follows.

(1) The cyclic plastic zone dimensions near the crack tip during fatigue crack propagation tests
were measured by digital image correlation, and the relationship between these dimensions and
fatigue crack propagation rate was investigated. The establishment of a fatigue crack propagation
law with cyclic plastic work near the crack tip as a parameter was also confirmed.(2) The
propagation law obtained in (1) was implemented in an elasto-plastic FE analysis to enable fatigue
crack propagation simulation with the aid of utilisin? a remeshing process.(3) To improve the
accuracy of crack growth history estimation by FE analysis, a stress-strain relationship was
measEreq that is applicable to cyclic loading and high strain concentration conditions near the
crack tip.
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