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A Study of Fundamental Solution of BEM for Orthotropic Materials
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ABSTRACT

According to the developments of various composite materials, it seems to be very important
to evaluate the strength and fracture behavior of composite materials. When the composite
material is considered as orthotropic material, the characteristic equation of orthotropic mater-
ial have complex roots. If characteristic roots are equal, the fundamental solutions of BEM
become singular ones. This paper analyse the fundamental solutions of the singular problem of
orthotropic material using the analogous method to isotropic material.
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Fig.1 Coordinates of fundamental solutions
in orthotropic material
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Table1 Comparision with the case of Isotropic material gy =1 N/mm? Ey; =100 N/mm?
Ep=100 N/mm’ v=0.3 G;,=38.46 N/mm’ $=0°

BEM (isotropic) Author’s Result Exact Solution
x y u v u v u D
{(X107%) (x1072) | (x107%) | (xX107%) (x107%) (X107%)
0.0 0.0 0.0000 0.0000 0.0000 | 0.0000 0.0000 0. 0000
1.0 0.0 — 0. 3000 0.0000 —0.3000 | 0.0000 —0.3000 0. 0000
2.0 0.0 —0.6000 0.0000 —0.6000 | 0.0000 —0.6000 0. 0000
2.0 0.5 —0.6000 0. 4999 —0.6000 0.4999 —0.6000 0. 5000
2.0 1.0 —0.6000 0.9999 —0.6000 0.9999 —0.6000 1. 0000
2.0 L5 —0.6000 1. 4999 —0.6000 | 14999 —0.6000 1. 5000
2.0 2.0 —0.6000 1. 9999 —0.6000 1. 9999 —{.6000 2. 0000
1.0 2.0 —0.3000 1. 9999 —0.3000 1. 9999 —0.3000 2. 0000
0.0 2.0 0.0000 1.9999 0.0000 1. 9999 0.0000 2. 0000
Table2 The case of p=1, 4=0.5, $=0° 0, Table 3 The case of p=1, 2=0.5, $=90°
=1 N/mm? Eyu =100 N/mm’ Ey =50 Go=1N/mm® Ey; =100 N/mm? Ep=
N/mm? v=0.3 G,=29.168 N/mm? 50 N/mm? v—=0.3 G2 =29.168 N/mm?®
Author’s Result [Exact Solution Author’s Result |Exact Solution
x .|y u v u | v x kY u v u v
(X1072) (X107 )07 (XI07%D) (X1072) |CXI072) (1072 {1078
0.0 | 0.0 | 0.0000| 0.0000| 0.0000} 0.0000 0.0 | 0.0{ 0.0000| 0.0000| 0.0000|0.0000
1.0 | 0.0 |—0.3000 | 0.0000 [—0.3000| 0.0000 1.0 | 0.0 [—0.3000| 0.0000 |—0.3000| 0.0000
2.0 | 0.0 [—0.6000| 0.0000—0.6000| 0.0000 2.0 | 0.0 |—0.6000{ 0.0000 [—0.6000| 0.0000
2.0 | 0.5 |—0.6000 | 0.9999 |—0.6000| 1.0000 2.0 | 0.5(-0.6000] 0.4999 |—0.6000] 0.5000
2.0 | 1.0 |—0.6000 | 1.9999 |—0.6000 | 2.0000 2.0 | L0|—0.6000] 0.9999 |—0.6000 | 1.0000
2.0 | 1.5 [—0.6000| 2.9999 —0.6000| 3.0000 2.0 1.5(—0.6000] 1.4999 |—0.6000| 1. 5000
2.0 | 2.0 |—0.6000| 3.9998}—0.6000| 4.0000 2.0 2.0|—0.6000| 1.9999 |—0.6000] 2.0000
10 | 2.0 |—0.3000| 3.9998|—0.3000' 4.0000 10| 20(—0.3000] 1.9999 |—0.3000| 2.0000
0.0 | 20| 0.0000| 3.9998| 0.0000 4.0000 0.0 | 20| o0.0000( 1.9999| 0.0000] 2.0000
Table4 The case of p=1, =05, ¢=45° Go=1N/mm® Ey, =100 N/mm?* Ep=
50 N/mm? v =0.3 Gi»=29.168 N/mm?
Author’s Exact Author’s Exact
Result Solution Result Solution
x y £y £y % y &y &y
2.0 0.0 —0.00257 -0.00257 0.0 2.0 0.0146 0.0146
2.0 0.5 | —0.00257 -0.00257 0.5 2.0 0.0146 0.0146
2.0 1.0 ~0,00257 —-0.00257 1.0 2.0 0.0146 0.0146
2.0 L5 —0.00257 —-0.00257 L5 2.0 0.0146 0.0146
2.0 2.0 —0.00257 —0.00257 2.0 2.0 0.0146 0.0146
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Fig.5 Deformation pattern in the case of

p=45°
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