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Abstract: In the present paper, the effects of the thickness and width of a curved wide-plate, the crack length, and the
strain hardening exponent on the crack-tip constraint of the curved wide-plate were investigated. To accomplish this,
detailed three-dimensional elastic-plastic finite element (FE) analyses were performed considering various geometric
and material variables. The material was characterized by the Ramberg-Osgood relationship, and the O-stress was
employed as a crack-tip constraint parameter. Based on the present FE results, the variations in the Q-stress of the
curved wide-plate with the geometric variables and material properties were evaluated. This revealed that the effect of
out-of-plane constraint conditions on the crack-tip constraint was closely related to the in-plane constraint conditions,
and out-of-plane constraint conditions affected the crack-tip constraint more than in-plane constraint conditions.
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Fig. 1 (a) Schematic of curved wide-plate specimen and
(b) local coordinate at the crack-tip
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Fig. 2 Typical FE meshes employed in the present study:
(a) Curved wide-plate (5/w=0.5, w/z=0.25) and (b)
crack- tip region with initial blunting
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Fig. 3 Variations of Q-stress with the thickness of curved
wide-plate
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Fig. 4 Variations of Q-stress with the thickness of curved
wide-plate
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Fig. 5 Variations of QO-stress with the crack length of
curved wide-plate
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