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Primary exploration on effect of bulging deformation of crack
edge on stress intendty factor of barrel shell structure
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(1. Shenzhen Energy Investment Co. , LTD, Shenzhen 518031, China;
2. College of Water Conservancy and Civil Engineering, China Agricutural Universty , Beijing 100083, China)

Abstract To avoid the calculation error of the stress intensity factor of a crack in a cylindrical shell structure caused by
the model simplification used in a multistage strategy, the effects of 3-dimentional bulging deformations o crack edges
on the stress intensity factor of a cylindrical shell structure were investigated and analyzed. The difference o the stress
intensity factors from 2- and 3-dimentional shell models with bulging deformation and without bulging deformation of
crack edge in shell structure was obtained. We found that the bulging deformation o the crack edge was rather large
and the effect caused by the bulging deformation on stress intensity factors was significant that couldn’ t be ignored
when the crack length was long. When half crack lengthis 133. 4 mm, the radial bulging deformation of crack edges is
41 mm, stress intensity factor (SIF) is 4 499 MPa- mm¥?, which is 2.3 times o that without bulging. When the half
crack length is 13. 34 mm, the SIFs from the models with and without bulging deformation are similar. The longer the
crack is, the bigger the difference. The size of loca models has a great irfluence on the SIF value.
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