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Crack Propagation Analysis of Mixed Mode Crack
by Element-Free Galerkin Method

of & = 2 o
Lee, Sang-Ho Yoon, Young-Cheol
2 X

B dFdMaE 228 AMESA ga AFERS o&3ld o] sl5d MEE FAHUIH EFG
(Element-Free Galerkin)®-< AMEsle] ¢Jole] #4d9 AR AT 4 A& ALAY ganEL )
‘%}5}—1 olg Hlgoz #g AT Heg FFE A5 Y e #dAANNE I F v T2
e th. ﬁgﬁﬁ’“"“ gl NG Bold #EHY BAdEYE FALCE 1dE F de
] 4 =95t #E9€ REggsived, AP gH o] 2o ZAstd #EAN TS FAHsdrt. =
3l EFG A7l kronecker delta ZHE THFAFR| E?’J"’EW DA AeAA A M EAE
penaltyt”c’ ol &3t} sAATh MEY FERANY dnYdFE AN GH "E}XJ;HE e e RE I,
2= I 2 R gx3 dEEAE L3t $HIWASY €L 2 89 AE=R

P ol g e A A W 1

8ol 1 EFGH, A4, g g, deFAed, TER=TH

=Y

il R

Abstract

In this study, a new crack propagation analysis algorithm by Element-Free Galerkin(EFG) method,
in which only nodal data is required to analyze the problem, is presented, and a program which can
perform consecutive crack propagation analysis is developed. In EFG crack analysis, the effects of the
discontinuity of crack and the singularity of crack tip are considered by special numerical techniques,
and the analysis is done based on linear elastic fracture mechanics theory. Penalty method is used to
enforce the satisfaction of essential boundary condition in EFG formulation, in which shape function
does not satisfy kronecker delta condition. The prediction of the direction and the path of growing
crack is figured out by EFG stress analysis. The numerical results of benchmarking mode I, mode II
and mixed mode crack propagation problems show that the proposed method is very efficient in
modeling crack propagation problem and can guarantee the accuracy of solution.

Keywords ' EFG method, crack propagation analysis, linear elastic fracture mechanics, essential
boundary condition, mixed mode crack propagation, crack growing path
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