7| Alg s = R A9, 41259 Al 11 %, pp. 1777~1784, 2001 1777

AF3Fol FE3te B A= e BUF L
JAE AL

Aea'. den . Ane’. o
(2001 2€¢ 21 A7, 2000 89 1Y AAEE)

Engineering J-Integral Estimation for Semi-Elliptical Surface Cracked
Plates in Tension

Do-Jun Shim, Yun-Jae Kim, Jae-Boong Choi and Young-Jin Kim

Key Words :  Finite Element Analysis(f3+2 4 814), Jintegral(J-& &), Limit Load(3743}5),
Reference Stress Method(2H3-8-3 %), Surface Crack(XH 7 F)

Abstract

This paper provides a simplified engineering ./ estimation method for semi-elliptical surface cracked plates
in tension, based on the reference stress approach. Note that the essential element of the reference stress
approach is the plastic limit load in the definition of the reference stress. However, for surface cracks, the
definition of the limit load is ambiguous (“local” or “global” limit load), and thus the most relevant limit load
(and thus reference stress) for the J estimation should be determined. In the present work, such limit load
solution is found by comparing reference stress based J results with those from extensive 3-D finite element
analyses. Validation of the proposed equation against FE J results based on actual experimental tensile data of
a 304 stainless steel shows excellent agreements not only for the J values at the deepest point but also for
those at an arbitrary point along the crack front, including at the surface point. Thus the present results
provide a good engineering tool for elastic-plastic fracture analyses of surface cracked plates in tension.
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