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Studies on Fatigue Behavior related to Local Deformation and Stress Concentration
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This dissertation is concerned with the fatigue behavior related to local
deformation and stress concentration. It covers studies on (1) The formation
mechanism of the factory roof pattern in a circumferential-notched specimen, where
the material used in this study is acrylic: (2) The method for arresting crack initiation
at stop-drilled holes by drilling additional holes following the making of the stop-drilled
holes, where the material used in this study is aluminum alloy 2024; and (3) the
fatigue and fracture behavior of C/C composite with fine-woven carbon {iber laminates,
where the material used in this study is two dimensional C/C composite.

In the first study, it was found that a factory-roof pattern was formed in the
fracture surface when cyclic torsion tests were conducted with static tension and the
final fracture pattern showed the initiation of many shear-mode cracks and the
succeeding coalescence of those. The formation of a factory-roof pattern model is
proposed in this study.

In the second study, it was found that, the additional holes had positive or negative
effects on lowering stress concentrations at the stop-drilled holes, which depended on a
combination of the arrangement and size of the two kinds of holes. The effectiveness of
the arrangement of a stop-drilled hole and an additional hole on retarding crack
growth can be evaluated by stress concentration analysis.

In the third study, it was found that the fatigue limit of the C/C composite was
dependent on fiber orientation, notch configuration and stress ratio (ratio of minimum
cyclic stress to maximum cyclic stress). The fatigue limit was determined by the true
stress rather than by the stress concentration in the present material and was not

affected by variations in slit depth. Also, the fracture behavior was controlled by shear
deformation.
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