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Abstract

Up to now, most studies are on interface crack problems in isotropic-isotropic dissimilar

materials, but it seems to be not so much on anisotropic dissimlar materials. In this study, the

stress intensity factors for an interface crack in anisotropic dissimilar materials are analysed
using author’s proposed extrapolation method by BEM and we have done a parametric study
about material properties or shapes of crack affecting to the stress intensity factors. However, as

there are not other’s comparable numerical results on these anisotropic dissimilar materials to the

best of author’s knowledge, the reliability of the present results was proved by following two

methods. The first is considering the asymptotic characteristic about stress intensity factors for

an interface crack in anisotropic materials when the ansiotropic material approachs to the

isotropic material. The second is considering the discontinuity of stress intensity factors between

of a crack in an identical homogeneous anisotropic material and an interface crack in anisotropic

dissimilar materials.
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Table 1 Non-dimensional stress intensity factors, F; and F; calculated by using non-dimensional stress
intensity factors F;, Fx/F, and of the identical anisotropic material when f=30",
() :identical anisotropic material

d)l=11 Fz‘ Fz/Fl Fl FZ Fl Fll
0 0.9123 © 0.5356 0.8042 0.4307 0.7747 0.4307
(0.7715) (0.4321)
45° 1.1055 0.4275 1.0166 0.4346 0.7627 0.4346
(0.7652) (0.4346)
90 0.9040 0.5532 0.7910 0.4376 0.7666 0.4376
{0.7672) (0.4392)
120° 0.7414 0.7288 0.5992 0.4367 0.7751 0.4367
(0.7789) (0.4368)
135° 0.7197 0.7595 0.5731 0.4353 0.7794 0.4353
(0.7855) (0.4337)
180° 0.9123 0.5356 0.8042 0.4307 0.7747 0.4307
(0.7715) (0.4321)
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Table 2 Non-dimensional stress intensity factors, F; and F; calculated by using non-dimensional stress

intensity factors F;, F»/F, and of the identical anisotropic material when g=45",

(

) : Gandhi’s results

@l:u Fx‘ FZ/Fl Fl FZ FI Fll
0 0.6524 1.2320 0.4112 0.5065 0.5255 0.5065
(0.5220) (0.5070)
45° 0.8328 0.7596 0.6631 0.5037 0.5130 0.5037
(0.5150) (0.5050)
90° 0.8567 0.7580 0.6827 0.5176 0.5303 0.5175
(0.5130) (0.5090)
120° 0.7304 1.0260 0.5099 0.5231 0.5468 0.5231
(0.5240) (0.5120)
135° 0.6525 1.2572 0.4062 0.5106 0.5254 0.51063
(0.5320) (0.5110)
180° 0.6524 1.2320 0.4112 0.5065 0.5255 0.5065
(0.5220) (0.5070)

Table 3 Non-dimensional stress intensity factors, F; and F; calculated by using non-dimensional stress
intensity factors F;, F:/F, and of the identical anisotropic material when #=30",
) :identical anisotropic material

(

$I=II Fi FZ/F[ Fl FZ FI Fll
0 0.4638 3.1768 0.1393 0.4436 0.2649 0.4436
(0.2623) (0.4415)
45° 0.5111 1.6368 0.2665 0.4361 0.2568 0.4361
(0.2578) (0.4371)
90° 0.5892 1.1055 0.3952 0.4369 0.2550 0.4369
(0.2545) (0.4371)
120° 0.5525 1.3215 0.334 0.4405 0.2592 0.4405
(0.2603) (0.4419)
135° 0.5182 1.6431 0.2694 0.4427 0.2621 0.4427
(0.2660) (0.4436)
180° 0.4638 3.1768 0.1393 0.4436 0.2649 0.4436
(0.2623) (0.4415)




Table 4 Stress intensity factors F,, and Fy/Fy, Fi,

A&l %

F.. (H/W =3.0, A=60°, Region I :
GFR, Region I : Epoxy)
a/W F; F/F F F,
0.1 0.2986 0.6302 0.2518 0.1625
0.2 0.3881 0.6318 0.3271 0.2114
0.3 0.4573 0.6317 0.3854 0.2490
0.4 0.5187 0.6337 0.4367 0.2830
0.5 0.5689 0.6366 0.4857 0.3163
0.6 0.6404 | 0.6398 | 0.5375 | 0.3520
0.7 0.7094 0.6452 0.5939 0.3925
0.8 0.7902 0.6508 0.6597 0.4402
0.9 0.8999 | 0.6733 | 0.7465 | 0.4933
1.0 1.0239 | 0.6808 | 0.8463 | 0.5765
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