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Fatigue Crack Growth Analysis by EFG Method in Steel Components
with Multiple Cracks

of o = g @ &
Lee, Sang-Ho Yoon, Young-Cheol
X
2 dFdMe 848 /\]'%'5‘}2] Ze A2 el EFG(Element-Free Galerkin)d-& AH&3le] &
o Z7|dEs Ad BAVE HEYR}F S ‘:‘c-‘—‘— AF TEEC] FAAE gt A} gdde oj2e
W& HdH o2 FEeG °]E At B dFeie d9EQ f2dEA4YEA S EFGE S o148 &
dala duejge Agote] B FdE 7—?749] S W Ao A Urle AFE AT
& e duneFE Bk o)F weer dg stgdsiel B4 7dE HFARE F4EH B4
of od M AEFYE AR F de /1HE AMAAG. B AFM At S J27d ““gt”

ol o &
=7F 2 5O ARA BYd A £ 23 tedd T 2Ad segd 4dA%Y #gEd YL
< 4EAez 438 ¢ I

A Lol : EFGY, B4dd, AEFIGAAAE, H254T
Abstract

The simultaneous multiple crack growth analysis in a steel structural component under cyclic fatigue
loading using a meshfree computational method called Element-Free Galerkin (EFG) Method has been
studied. The modeling of multiple cracks gradually propagating from the given initial defects or
notches like crack condition simulating the component crack failure mode has been achieved. A general
fatigue crack growth law has been applied to the EFG stress analysis of steel components with
multiple cracks. An algorithm that calculates the remaining fatigue life of the component has been
developed based on the technique which can predict a unique multiple crack growth path for various
stress state with accuracy. The developed method was used to analyze two structure components (1) a
plate with two initial punched holes and (2) a cross shaped plate with two initial cracks at the coped
region under various loading conditions. The results show most probable crack growing path and rate
as well as the remaining fatigue life for the analyzed components under given loading condition.

Keywords - Element-Free Galerkin method, multiple cracks, crack growth path, fatigue life
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