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Calculation of Stress Intensity Factor in 2-D Using J,-Integral for a
Rectilinear Elastic Anisotropic Body

Deuk Man An*, Chang Yeon Choi**

ABSTRACT

- The integrals

Jx(k=1,2 ) in the rectilinear anisotropis body in 2-D were determined using Lekhnitskii

formalism. The relationship between J, and stress intensity factors are simplified by the important equation

between elastic compliance. The numerical evaluation of stress intensity factor for the single edge crack in mixed
mode is determined by superposing known exact solutions.
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Fig. 4 Single edge crack
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Fig. 7 Equivalent stress of Von-Mises at

Crack Tip in Isotropic case

Table 2 Displacement v

node X y v( 106)

0 0.0 0 0

1 -0.125 0 0.07970
2 -0.05 0 0.15989
3 -0.075 0 0.19613
4 -0.1 0 0.22703
5 -0.1273 0 0.25665
6 -0.1547 0 0.28356
7 -0.1846 0 0.31046
8 -0.2145 0 0.33546
9 -0.2472 0 0.36105
10 -0.2798 0 0.38517
11 -0.3156 0 0.41013
12 -0.3513 0 0.43393
13 -0.3904 0 0.45878
14 -0.4295 0 0.48260
15 -0.4723 0 0.50763
16 -0.515 0 0.53175
17 -0.5617 0 0.55752
18 -0.6085 0 0.58189
19 -0.6596 0 0.60798
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Table 3 J; and K, from J-integral
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Table 5 Displacement u, v

node X y u{ 10'5) v(10”)

0 0.0 0 -0.40551 0

1 -0.125 0 -0.40546 0.05706
2 -0.05 0 -0.4051§ 0.11448
3 -0.075 0 -0.40498 0.14041
4 -0.1 0 -0.40481 0.16249
5 -0.1273 0 -0.40470 0.18368
6 -0.1547 [ 0 -0.40450 0.20295
7 -0.1846 | ¢ -0.40426 0.24006
8 -0.2145 | 0 -0.40404 0.25834
9 -0.2472 | 0O -0.40382 0.27556
10 -0.2798 | 0 -0.40356 0.29341
11 -0.3156 | 0 -0.40332 0.31044
12 -03513 | 0O -0.40310 0.32822
13 -0.3904 | 0 -0.40278 0.34522
14 -0.4295 | 0 -0.40245 0.36307
15 -04723 | 0 -0.40211 0.38026
16 -0.515 0 -0.40172 0.39834
17 -0.5617 | 0 -0.40141 0.41590
18 -0.6085 | 0 -0.40105 0.43446
19 -0.6596 | 0 -0.40073 0.45257
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Fig. 8 Equivalent Stress of Von-Mises at
Crack Tip in Orthotropic case
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