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histract

Composite materials are generally treated as anisotropic or an orthotropic materials. Unlike
isotropic materials, the orthotropic materials can divided three groups depending upon the
relationship of the four material constants or depending upon the charateristic roots of orth-
otropic materials. In particular, the fundamental solutions of two dimensional BEM for composite
materials (orthotropic or anisotropic material) generally have a singularity in the conventional
method when the characteristic roots are equal. In consideration of this singularity in the
conventional method when the characteristic roots are equal. In consideration of this singular
problems, in this paper, the fundamental solutions of BEM are systematically analysed for
orthotropic materials. And the stress and displacement fields for a crack in an orthotropic
materials are singular when the characteristic roots of orthotropic materials are equal. Therefore,
these fields for a crack in an orthotropic materials are analysed by the analogous method to
isotropic materials when the characteristic roots are equal.
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Fig. 1 Coordinates for fundamental solutions in an
anisotropic plate
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Fig. 6 Model for fundamental solutions

Table 1 Results for p=0.48, g=1N/mm? ¢=0,E,=1.2N/mm?, Ep=0.6N/mm? v,=0.071,

G12=0.8N/mm?
Author’s solution Exact solution

x y u v Ex €y Ex &y

0.0 0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1.0 0.0 —0.05921 0.00000 —0.05921 0.00000 —0.05916 0.00000
2.0 0.0 | —0.11843 - 0.00000 —0.05921 0.00000 —0.05916 0.00000
2.0 0.5 —0.11843 0.83329 -0.05921 1.66665 —0.05916 1.66666
2.0 1.0 —0.11843 1.66664 —0.05921 1.66664 ~0.05916 1.66666
2.0 1.5 —0.11843 2.49998 —0.05921 1.66665 —0.05916 1.66666
2.0 2.0 —{0.11843 3.33328 —0.05921 1.66664 —0.05916 1.66666
1.0 2.0 —0.05921 3.33328 —(.05921 1.66664 —0.05916 1.66666
0.0 2.0 0.00000 3.33323 0.00000 1.66664 0.00000 1.66666

Table 2 Results for p=0.48, g=1N/mm? ¢=90°, En=1.2N/mm?  E,=0.6N/mm? u,=0.071,

G;z=0.8N/mm2
Author’s solution Exact solution
X y u v Ex Ey Ex Ey
6.0 0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1.0 0.0 —0.05921 0.00000 —0.05921 0.00000 ~0.05916 0.00000
2.0 0.0 —0.11843 0.00000 —0.05921 0.00000 —0.05916 0.00000
2.0 0.5 —0.11843 0.41664 —0.05921 - 0.83329 —0.05916 0.83333
2.0 1.0 —0.11843 0.83332 —0.05921 0.83329 —0.05916 0.83333
2.0 1.5 —0.11843 1.25000 —0.05921 0.83333 —0.05916 0.83333
2.0 2.0 —0.11843 1.66664 —0.05921 0.83332 —0.05916 0.83333
1.0 2.0 —0.05921 1.63664 —0.05921 0.83324 —0.05916 (.83333
0.0 2.0 0.00000 1.66664 0.00000 0.83332 0.00000 0.83333
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Table 3 Results for p=0.48, co=1N/mm? $=45°, Eny=1.2N/mm? Eu=0.6N/mm? y;=0.07],

G=0.8N/mm’
Author’s solution Exact solution
X r y u v Ex Ey Ex &y
0.0 0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
1.0 0.0 0.28285 —0.41661 0.28285 (.060000 (.28291 (.00000
2.0 0.0 0.56571 —0.83332 0.28285 0.00000 0.28291 0.00000
2.0 0.5 0.56571 ~0.37940 0.28285 0.90784 (.28291 (.90751
2.0 1.0 0.56571 0.07456 0.28285 (.90788 0.28291 (.90791
2.0 1.5 0.56571 0.52853 0.28285 0.907%0 0.28291 0.90791
2.0 2.0 0.56571 0.98245 0.28285 0.90788 0.28291 0.90791
¢=45"q) 73S0l ohs) BRI A YA} v a
& AREA], AAsLye] #4 Az gyl
Z dFsa ek, 2d™d, =0, ¢=90= Hax
olutAj ol AME ol FE Rt ¢=45¢ = ol
e} #3975} Yo}, Table 30)4, $=145Q) 7% y
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S @F Aold BAL o e Bz, 2
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6.2 oty xEUe FHEA
Table 4+, Fig. 75 22 594 A& (p=1, A=

Table 4 Comparison of F; for isotropic(L/W=2.0)

al/W BEM Feddersen®” Isidat®
0.2 1.02138 1.02540 1.0246
0.3 1.05623 1.05939 1.0577
0.4 1.10620 1.11178 1.1094
0.5 1.18020 1.18920 1.1867
0.6 1.30030 1.30433 1.3033
0.7 1.48526 1.48424 1.4882

0.8 l 1.81080 1.79890 1.8160
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S

Fig. 7 Geometry of a central crack
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Table 5 Comparison of F; for p>1
(L/W=2.0, $=0%

(13)
a/ W Bowie®® (elegErI:/tI 30) (elgxﬁgﬁ 60)
0.2 1.05 1.045 1.048
0.3 1.11 1.106 1.107
0.4 1.19 1.182 1.18
0.5 1.29 1.277 1.285
0.6 1.41 1.406 1.409
0.7 1.58 1.580 1.583
0.8 1.85 1.871 1.876
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