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Abstract

This paper proposes elastic stress intensity factors and crack opening displacements (CODs) for a slanted
axial through-wall cracked cylinder under an internal pressure based on detailed 3-dimensional (3-D) elastic
finite element (FE) analyses. Based on the elastic FE results, the stress intensity factors along the crack front
and CODs through the thickness at the center of the crack were provided. These values were also tabulated for
three selected points, i.e., the inner and outer surfaces and at the mid-thickness. The present results can be
used to evaluate the crack growth rate and leak rate of a slanted axial through-wall crack due to stress
corrosion cracking and fatigue. Moreover, the present results can be used to perform a detailed Leak-Before-
Break analysis considering more realistic crack shape development.
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Fig. 1 Schematics of slanted axial through-wall cracked
cylinder under internal pressure, p

Fig. 2 Typical FE mesh employed in the present work
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Fig. 3 Variation of G values along the crack front of a
slanted axial through-wall cracked cylinder under
internal pressure, Ry,/t=5
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Fig. 4 Variation of V values along the thickness at the
center of crack of a slanted axial through-wall
cracked cylinder under internal pressure, Ry/t=5
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