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Study on Fatigue Crack Initiation Process by Using Crystalline FEM analysis (4th Report)
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Summary’

The micromechanical hardening rules developed by the authors are employed in the FE analysis of
cyclic hardening behaviour of. a Cu single crystal. The validity of the presented theory is examined by
comparing the changing nature of the hysteresis loop shape parameters of the simulation results and
experimertal results. The nature of non-uniform deformation in the crystal is also investigated.

As results, the followings are found: i) The constitutive relation employed gives a good account of
the changing nature of hysteresis loop of Cu single crystals qualitatively when the mutual trapping of
dislocations into dipoles and multipoles is considered. ii) The Bauschinger energy parameter reaches
its maximum when the finite secondary slip onsets. This leads to the assumption that PSB formation
begins when the finite secondary slip arises. iii) The localization of secondary slip occurs even if there
is not severe stress concentration. The stress redistribution caused by the onset of secondary slip in the
area at which stress concentrates leads this phenomena. -
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Fig. 2 Finite element models for f.c.c. crystals.
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