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Application of element-free Galerkin method to elastic-plastic problems

OO000Co000000b0D*:;ooo0o*oboooboos

Mitsuyoshi TSUNORI, Seiya HAGIHARA, Toru IKEDA,
Tomohiro KIDO, and Noriyuki MIYAZAKI

0000000000 DO0b00O0ODO0ObOo0OObOe128s81 DOODOOOO 6-10-10
000000000000 0DO00DOO840-8502 OO OOD 1000
‘00000D0O0O00DOOO812-8581 DO OO OOO 6-10-10

The element-free Galerkin method (EFGM), which is one of the meshless method, has been tried to be
applied to the stress concentration, crack and shells problems. Using the moving least square approximation
(MLSM) as the interpolation function is a special feature for the EFGM. Another feature for the EFGM is that the
EFGM has the continuity of the first derivative i.e. strain and stress for a structural analysis by selecting the weight
function. Then we can obtain displacement, strain and stress anywhere. Calculating the fracture mechanics
parameter, we can calculate more accurate fracture mechanics parameter for nonlinear fracture mechanics
problems. Therefore, the EFGM is a promising method for treating problems such as crack growth because it can
easily obtain the variations of the fracture mechanics parameters. The EFGM has not been applied to nonlinear
problems such as elastic-plastic problems. If the EFGM will be able to applied to the nonlinear problems, it will
be useful as a numerical method for solid mechanics.

In the present paper, the EFGM is applied to elastic-plastic problems and to estimating J-integral. The
results obtained from the EFGM agree well with those of the finite element method, and the EFGM is successfully
applied to the elastic-plastic fracture mechanics problem.

Key Words Computational Mechanics, Numerical Analysis, Element-Free Galerkin Method, Meshless Method,
Finite Element Method, Structural Analysis, Fracture Mechanics, Elastic-Plastic Problem
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Fig. 1 Definition of radius of influence region.
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Fig. 2 Contour for evaluation of J-integral.
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Fig. 3 Analyzed model for plate with a center hole.

Fig. 4 Node allocation for EFGM.
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Fig. 5 Background cells for EFGM.
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Fig. 6 Equivalent stress distribution at middle section of center

holed plate.
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Fig. 7 Analyzed model for plate with a center crack.

Fig. 8 Node allocation and background cells for
EFGM(651nodes).
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Fig. 9 Integral paths for J-integral.
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Fig. 10 Normalized J-integral value obtained in each path.
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Fig. 11 J-integral value obtained in each stress level.

Table 1 Relative error of J-integrals from EFGM compared
with J-integral from fine FEM.
(Unit %)
o(MPa) 90 100 110 120 130
EFGM(176) 54 74 93 119 16.6
EFGM(651) 24 47 33 5.0 6.8
EFGM(4941) 0.032 030 0.22 015 0.40
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