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1 F (€= 0,a/b= 1,y = b)( 20x% 20)

x/a 011 /1 2711 311 41 511 6/11 711 81 911 1011
m= n= 0.7%21 0.7507 0.7462 0.7379 0.7250 0.7066 0.6821 0.650 9 0.6108 0.5538 0.497
m= n=6 07538 0.7520 0.7467 0.7377 0.7248 0.7072 0.6836 0.652 0 0.6094 0.5482 0.4423
m= n=8 07534 0.7516 0.7463 0.7373 0.7243 0.7063 0.6821 0.650 0 0.6081 0.5513 0.4543

Qin! ™! 0.753 4 0.7512 0.7462 0.7379 0.7255 0.7072 0.6821 0.6497 0.6090 0.5521 0.4464
Wang 71 0.753 4 0.7517 0.7465 0.7376 0.7245 0.7066 0.6828 0.6512 0.6086 0.5492 0.4536

2 (€= 0.02 a/b= lLy= b, Vi= 0.3, = 0.3)

x/a 0/ 11 Vi 211 31 411 51 611 711 11 911 10/11

m=n= 40731 0.7512 0.7457 0.7364 0.7233 0.7059 0.68 8 0.6517 0.6073 0.5385 0.4177

Fi' m=n=60.7524 0.707 0.7456 0.7367 0.7237 0.7060 0.682 6 0.6519 0.600 8 0.5465 0.4329
m=n= 80728 0.7511 0.7459 0.7369 0.7238 0.7058 0.6822 0.6514 0.6009 0.5490 0.4400
m=n= 40072 0.0271 0.0268 0.0264 0.0257 0.0248 0036 0.0221 0.0200 0.0171 0.0127

Fiy m=n=60.073 0.0272 0.0270 0.0265 0.0259 0.0250 0.023 8 0.0223 00203 0.0174 0.013 1
m=n=80.0274 0.0273 0.0271 0.0266 0.0260 0.0251 0.0839 0.0224 0.0203 0.0176 0.0133
m=n=4 0 0.0010 0.0021 0.0031 0.0042 0.0053 0.0065 0.0079 0.0094 0.0109 0.0120

Fyy m=n=6 0 0.0010 0.0020 0.0031 0.0041 0.0052 0.0064 0.0076 0.009 1 0.0106 0.0120
m=n=8 0 0.0000 0.0020 0.0031 0.0041 0.0051 0.0063 0.0075 0.0089 0.0105 0.0120
3 y=b (Vi= 0.3, = 0.3,a/b= 8

x/a 0/ 11 /11 2/11 31 411 511 611 7/1 §11 911 10/11
€= 0.02 0.947 0.9%46 0.942 0.9933 0.9917 0.9888 0.98 8 0.9750 0.958 0 0.9175 0.7% 4
€=0.04 0.938 0.9937 0.932 0.923 0.9907 0.9878 0.9828 0.9739 0.95% 8 0.9160 0.793 1

Fy €= 0.06 0.920 0.9919 0.914 0.9905 0.9889 0.9860 0.9809 0.9719 0.95% 5 0.9134 0.7892
€=0.08 0.9891 0.9890 0.9885 0.9875 0.9859 0.9830 0.9779 0.9%87 09509 0.9092 0.78 6
€= 0.10 0.9848 0.9847 0.9842 0.9833 0.9816 0.9786 0.9733 0.9640 0.946 1 0.9037 0.7755
€=0.02 0.0397 0.0397 0.0396 0.0396 0.0395 0.0394 0.039 1 0.0387 0.037 8 0.0358 0.0304
€= 0.04 0.0786 0.0786 0.0785 0.0784 0.0783 0.0780 0.077 5 0.0766 0.074 9 0.0710 0.060 1

Fi €= 0.06 0.1160 0.1160 0.1160 0.1158 0.1156 0.1152 0.1144 0.1131 0.1106 0.1047 0.0885
€=0.08 0.1515 0.1515 0.1514 0.1512 0.1509 0.1503 0.14993 0.1476 0142 0.1364 0.1151
€=0.10 0.1845 0.1845 0.1844 0.182 0.1838 0.1831 01819 0.1797 0.1755 0.1658 0.1394
€= 0.02 0  0.0009 0.1217 0.183 0.2423 0.3013 0.3584 0.4118 04579 0.4793 0.487
€= 0.04 0 0.186 0.2371 0.3551 0.4721 0.5872 0.698 5 0.828 0.893 2 0.9370 0.9%0

Fux 10> €= 0.06 0 0.1704 0.3406 0.5101 0.6784 0.%439 1.004 1.155 128 1.354 1375
€= 0.08 0 0.2141 0.4279 0.6411 0.8562 1.061 1.263 1.453 1620 1.714 173%
€= 0.10 0 0.2484 0.4965 0.7439 0.9897 1.232 1.467 1.0 1.88% 2.009 202
3.4
, R m= n= 8§ 10 x 10. 4
F1 Fu € 4 , F1
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€ ., Fu € . Fm
s Fm Fq Fu , Fi <0.01x Fq Fir 0.5 % Fy.
4 (0, b) Fi Fu(vi= 0.3, = 0.3)
F F
a/b=1 a/b= 2 a/b= 4 a/b= 8 a/b=1 a/ b= 2 a/b= 4 a/b= 8
€= 0.2 0.7528 0.9052 0.976 0 0.9% 7 0.027 4 0.0352 0.038 8 0.039 7
€= 0.4 0.7509 0.903 8 0.975 0 0.993 8 0.042 0. 069 6 0.076 8 0.078 6
€= 0.06 0.747 8 0.901 3 0.973 0 0.992 0 0.079 8 0.1027 0.113 4 0.116 0
€= 0.08 0.743 3 0.8975 0.9 9 098 1 0.104 0 0.1338 0.1479 0.151 5
€= 0.10 0.7373 0.8%21 0.965 4 0.984 8 0.126 3 0.1627 0.180 1 0184 5
4
1) ;
2) . a/b 28
3) , 3 , . F
€ ,  Fu € - F F1 Fu
Fu<00lx Fi  Fyp<0.5xFy.
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Numerical Solutions of Singular Integral Equations for
Planar Rectangular Interfacial Crack in Three
Dimensional Bimaterials

.1 . .2
XU Chun-hui', QIN Taiyan', NODA Nao-Aki
1. College of Science, China Agricultural University, Beijing 100083, P. R. China;

2. Department of Mechanical Engineering, Kyushu Institute of Technology,
Kitakyushu, 804-8550, Japan )

Abstract: Stress intensity factors for a three dimensional rectangular interfacial crack are considered
on the idea of the body force method. In the numerica calculations, unknown body force densities
were approximated by the products of the fundamental densities and power series. Here the fundamen-
tal densities were chosen to express singular stress fields due to an interface aack exactly. The alcw
lation shows that the present method gives rapidly converging numerical solutions and highly satisfied
boundary conditions. The stress intensity factors for a rectangular interface aack are indicated accw
rately with varying the aspect ratio and bimaterial parameter.

Key words: stress intensity factor; body force method; interface arack composite material; fracture

me chanics; singular integral equation



