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Generalized Stress Intensity Factor of Angular Corner
of a Square Array of Square and Rectangular Inclusions
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This paper deals with numerical solutions of singular integral equations in interaction problems
of a square array of rectangular inclusions under longitudinal tension. The body force method is
used to formulate the problems as a system of singular integral equations with Cauchy-type or
logarithmic-type singularities, where the unknown functions are the densities of body forces dis-
tributed in infinite plates having the same elastic constants as those of the matrix and inclusions. In
order to analyze the problems accurately, the unknown functions are expressed as piecewise smooth
functions using two types of fundamental densities and power series, where the fundamental densities
are chosen to represent the symmetric stress singularity of 1/7'™" and the skew-symmetric stress
singularity of 1/7'" % Then, newly defined stress intensity factors at the end of inclusions are
systematically calculated for various shapes and spacings of a square array of rectangular inclusions
in a plate subjected to longitudinal tension
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Fig.3 Auxiliary problem.
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Table 1 Convergence of F,, and F t the corner A
az\J a, _-Bl_)(.. g 141 iz & e corner
hl = = -5
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' A— 3] o.2158 0.5172 0.6799 2.2339
a, =0.9 4 0.2152 0.5175 0.6811 2.2439
0 A) : B2 Y X 5 0.2148 0.5174 0.6811 2.2450
) 6 0.2145 0.5173 0.6813 2.2446
= 7 0.2144 0.5173 0.681 .
l 812 2.2446
Fig.4 Boundary division
Table 2 F;.Alard £ at the camer A for square inclusions in Fig.l
/Gy F“: 1/ Gy F‘M:

L/ 10° | 10 |10t 2 10! | 10® | 10} L/, 10 [ 107% |10t 2 10" | 10° | 10°
0.0 0.591 |0.555 ]0.368 [0.200 [0.230 |0.244 [0.245 0.0 2.208 {2.226 |2.414 (2.830 {0.531 |0.439 0.440
0.1 0.598 [0.561 |0.371 [0.198 [0.229 |0.243 |0.244 0.1 2.134 12.212 |2.402 2.840 J0.532 {0.440 |0.443
0.2 19.619 J0.579 [0.373 o 197 [0.227 0 239 0.241 0.2 137170 [2.188 {2.381 |2.854 |0 533 0.442 J0.446
9.3 lo.649 |0.605 [0.391 [0.195 |0 221 |0 234 0.235 9.3 12165 |2.18¢ [2.379 |2.852 |0 532 0.441 {0.444
0.4 o.681 [0.634 Jo 303 [0.192 Jo.214 [0 225 0.226 0.4 120245 |2.262 |2.450 |2 816 0. 517 0.424 [0.427
0.5 10.707 J0.657 [0 411 [0.187 Jo.205 |0 214 0.215 9.5 137488 {2.502 |2.66¢ [2.719 0.476 10.383 0.384
2/3 10.776 |0.715 |0.426 |0.175 |0 182 0.189 10.190 2/3  13.470 [3.465 [3.492 |2.420 [0 355 0.269 J0.269
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Table 3 Fy, and Fy,, at the camer A for two spare inclusions
G,/GM FH», Gl/G.w ’Fll.).,

L/, 105 | 102 | 10t | 10 | 10* | 10’ L1, 10 | 167 | 10 | 10t 10? 10°
0.0 0.591 l0.555 J0.368 j0.230 0.244 }0.245 0.0 2.208 {2.226 |2.414 |0.531 |0.439 0.440
1/3 0.650 l0.508 j0.399 j0.226 0.239 [0.241 1/3 2.192 }2.208 [2.385 |0.537 |0.445 0.445
0.5 0.710 |0.6585 |0.437 [0.228 |0.241 0.243 0.5 2.300 [2.311 ]2.461 }0.518 }0.424 0.423
2/3 0.748 {0.702 |0.461 0.222 ]0.230 {0.232 2/3 2.496 |2.502 |2.630 10.453 0.357 ]0.355
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Fig.5 F;.Mand Fux; at the oamer A for two square inclusicns
Table 4 Fhlad th at the camer A for two square inclusions
G,/ Gy Fa G,/Gy Fll.).,

L1, 10 | 107 | 107t | 10t 10° 10’ L1, 10 | 107 | 107 | 10 10 10’
0.0 0.591 .]0.555 {0.368 |0.230 0.244 [0.245 0.0 2.208 12.226 |2.414 }0.531 }0.439 [0.440
1/3 0.507 |o.477 {0.324 |0.226 0.241 |0.242 1/3 1.946 [1.971 |2.210 }0.554 }0.459 0.461
0.5 0.379 [0.359 |0.254 |0.212 0.225 [0.226 0.5 1.790 |1.820 |2.091 |0.558 {0.462 0.461
2/3 0.248 10.237 |0.179 }0.192 0.204 }0.205 2/3 1.757 |1.790 [2.082 j0.522 |0.423 0.420
0.8 ¢
0.7
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Fig.7 F;'hard F, ,, at the comer A far to sqars inclusions
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F;.Mard F;u.z at the comer A far (a) a square array of rectangular inclusions ard (b) two rectangular irclusions
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