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Engineering J-Integral Estimation for Internal Axial Surface Cracks
in Cylinders (II)
—Optimised Reference Stress Based Estimation—
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Abstract

This paper provides an reference stress based J estimation equation for cylinders with finite internal axial
surface cracks under internal pressure. In part I, the J estimation equation based on deformation plasticity
using Ramberg-Osgood (R-O) materials is proposed. In this paper, the developed GE/EPRI-type solutions are
then re-formulated based on the reference stress concept. Such a re-formulation provides a simpler equation
for J, which are then further extended to combined internal pressurc and bending. The proposed reference
stress based J estimation equation is compared with elastic-plastic 3-D FE results using actual stress-strain
data for a Type 304 stainless steel. Good agreement between the FE results and the proposed reference
stress based J estimations provides confidence in the use of the proposed method to elastic-plastic fracture
mechanics of pressurised piping.
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geometry
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