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Calculation of Weight Functions in Single Edge Notched Specimen
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Abstract

In this paper, the weight functions for the Mode 1 and Mode II in SEN (single edge notched)

specimen are obtained by superposition of the displacements in the singular field of the Buckner

type and the displacements by opposite tractions induced by the singular field. The stress intensity
factors, K; and K, are calcuated by the weight function theory in SEN specimen under the
loading equivalent to uniform tension and shear at infinity in Griffith crack. And the results are

compared with the exact solutions.
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Fig. 1 Griffrith crack under uniform tension at in-
finity
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Fig. 2 Griffith crack under uniform shear at infinity
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Fig. 3 Geometry of SEN specimen
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x y u v 2
2.06] 0.0 0.5533 0.0 2
2.0 0.25] 0.6320 | —0.2597 2
2.0] 0.5 0.8073 | —0.4994 2
2.0 0.75( 1.0746 | —0.7056 2.
2.01 1.0 1.4118 | —0.8703 2.
2.0 1.25 1.7915 | —0.9931 2.
2.0] 1.5 2.2044 | —1.0852 1.
2.0] 2.0 3.0605 | —1.1897 1
2.0] 2.5 3.9329 | —1.2353 0
2.0 3.0 4.8024 | —1.2507 0
2.0] 3.5 5.6623 | —1.2558 -0
2.0 4.0 6.5206 | —1.2550 -1
2.0y 4.5 7.3640 | —1.2672 -1
2.0 5.0 8.2278 | —1.2504 -2
2.0] 5.5 9.0681 | —1.2608 -2
2.0] 6.0 9.9249 | —1.2481 -2
2.0/ 6.5 | 10.7665| —1.2569 -2
2.0] 7.0 | 11.6202 | —1.2472 -2
2.0| 7.5 12.4638 | —1.2545 -2
2.0 8.0 13.3154 | —1.2468 -2

Table 2 Normalized Mode [

SEE

x y u v

2.0] 0.0 0.0 0.3177

2.0| 0.25| 0.1512( 0.3351

2.0( 0.5 0.2653 | 0.3893

2.0] 0.75| 0.3577| 0.4666

2.0; 1.0 0.4102 0.5579

2.0 1.25] 0.3707| 0.6419

2.0] 1.5 0.3748 | 0.7208

2.0] 2.0 0.2342 0.8448

2.01 2.5 0.0402 0.9224

2.0/ 3.0 | —0.1766 | 0.9643

2.0] 3.5 | —0.3965| 0.9863 —0
2.0] 4.0 | —0.6162 | 0.9981 -1
2.0] 4.5 | —0.8463 0.9963 -1
2.0] 5.0 | —1.0513 1.0048 -2
2.0 5.5 | —1.2757 1.0001 -2
2.0 6.0 | —1.4829 1.0035 —2
2.0 6.5 | —1.7022 0.9999 -2
2.00 7.0 | —1.9102 1.0017 -2
2.0 7.5 { —2.1269 | 0.9993 -2
2.0 8.0 | —2.3355 1.0004 —2.

" 2(x2y—y3)1ir 6.+ 6
v ynr ; 2
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—XVN rzcosj%i}
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Table 1 Normalized Mode | weight function along the boundary in SEN specimen
0] 85 14.1600 | —1.2529 —2.00 8.5 14.1606 5.5321
.0] 9.0 | 15.0105 | —1.2466 —2.0| 8.0 13.3163 5.5319
.0 9.5 15.8561 | —1.2518 —2.0] 7.5 12.4645 5.5323
.0(10.0 16.7056 | —1.2464 —=2.00 7.0 | 11.6203 5.5326
.0]10.5 17.5512 | —1.2507 —2.0| 6.5 10.7675 5.5321
0[11.0 | 18.3998 | —1.2462 —2.0] 6.0 9.9250 5.5331
0]11.5 19.2474 | —1.2496 —2.0| 5.5 9.0715 5.5308
0{12.0 20.0930 | —1.2450 —-2.01 5.0 8.2303 5.5327
5(12.0 | 20.0947 0.4010 —2.0] 4.5 7.3778 5.5271
.0[12.0 | 20.0939 | 1.4464 —2.0| 4.0 6.5407 [ 5.5306
5112.0 | 20.0947 2.2936 —2.0] 3.5 5.6955 5.5316
.0112.0 | 20.0950 2.1410 =2.0, 3.0 4.8526 5.5348
5112.0 | 20.0950 2.9884 —2.0] 2.5 4.0130 5.5440
.0(12.0 20.0039 3.8359 —2.01 2.0 3.1691 5.5581
.5112.0 | 20.0008 4.6833 —-2.00 1.5 3.3168 5.5724
.0(12.0 19.9975 5.5311 —2.0( 1.25 1.9138 5.5669
.0111.5 | 19.2466 5.5319 —2.0] 1.0 1.4693 5.5843
.0[11.0 | 18.4015 5.5308 —2.04 0.75] 1.0527 5.5822
.0(10.5 17.5513 5.5318 —2.0] 0.5 0.6384 5.5805
.0110.0 | 16.7059 5.5310 —2.0| 0.25| 0.2268 5.5805
.01 9.5 | 15.8564 5.5318 —2.0{ 0.0 | —0.1884 5.5826
.0] 9.0 | 15.0116 5.5313
weight function along the boundary in SEN specimen
0| 8.5 | —2.5507 0.9989 —2.0( 8.5 | —2.5476 | —0.6976
0] 9.0 | —2.7600 0.9997 —2.0| 8.0 | —2.3390 | —0.6961
0{ 9.5 | —2.9745 0.9987 —=2.0} 7.5 | —2.1233 | —0.6976
0(10.0 | —3.1843 0.9992 —2.01 7.0 | —1.9158 | —0.6958
.0110.5 | —3.3982 0.9985 —2.0] 6.5 | —1.6993 { —0.6973
0|11.0 | —3.6082 0.9987 —2.0} 6.0 | —1.4939 | —0.6955
0111.5 | —3.8218 0.9988 —2.00 5.5 | —1.2769 | —0.6973
.0{12.0 | —4.0321 0.9982 —2.0} 5.0 | —1.0752 | —0.6965
.5112.0 | —4.0328 0.7869 —2.0( 4.5 | —0.8576 | —0.6997
.0112.0 | —4.3291 0.5749 —2.0] 4.0 | —0.6604 | —0.7033
5/12.0 | —4.0329 | 0.3629 —2.0] 3.5 | —0.4547 | —0.7143
.0]12.0 | —4.0330 | 0.1509 —2.0] 3.0 | —0.2469 | —0.7343
.5[12.0 | —4.0329 | —0.0610 —2.0 2.5 | ~0.0334 | —0.7701
.0]12.0 | —4.0332 | —0.2729 —2.01 2.0 | 0.2022 | —0.8263
.5112.0 | —4.0334 | —0.4845 —2.01 1.5 | 0.4783 | —0.8973
0{12.0 | —4.0340 | —0.6962 —2.0] 1.25| 0.6197 [ —0.9202
.0/11.5 | —3.8203 | —0.6972 —2.0/ 1.0 | 0.8005 | —0.9685
0[11.0 | —3.6101 | —0.6962 —2.0] 0.75] 0.9750 | —0.9903
.0(10.5 | —3.3962 | —0.6973 —2.0f 0.5 1.1520 | —1.0021
.0110.0 | —3.1864 | —0.6962 —2.0{ 0.25 1.3227 | —1.0052
.00 9.5 | —2.9720 | —0.6975 —2.0] 0.0 | —1.4850 { —0.1005
0} 9.0 | —2.7627 | —0.6963
2
R2=(x+mcosﬁl—562
2
+<y+ r;rzsinel_;ez)
43) oltt, T Fddelld AwSH Qr LT
WA FE deol FEeE x Ly B Y2 =
WEE e 2o,
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