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Abstract

Stress

The arbitrary V-notched crack problem is considered. The general expressions for the stress
components on this problem are obtained as explicit series forms composed of independent unknown
coefficients which are denoted by coefficients of eigenvector. For this results eigenvalue equation is
performed first through introducing complex stress functions and applying the traction free boundary

conditions. Next solving this equation,
respectively, and finally inserting these results into stress components,

eigenvalues and corresponding eigenvectors are obtained
the general equations are

obtained. These results are also shown to be applicable to the symmetric V-notched crack or straight
crack. It can be shown that this solutions are composed of the linear combination of Mode I and

Mode 11 solutions which are obtained from different characteristic equations,
performing asymptotic analysis for stresses,

respectively. Through
the stress intensity factor is given as a closed form

equipped with the unknown coefficients of eigenvector. In order to calculate the unknown coefficients,
based on these general explicit equations, numerical programming using the overdetermined boundary

collocation method which is algorithmed originally by Carpenter is also worked out. As this
programming requires the input data, the commercial FE analysis for stresses is performed. From this
study, for some V-notched problems, unknown coefficients can be calculated numerically and also

fracture parameters are determined.
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Table 1 Predicted coefficients using stress data
for the straight centered crack
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Table 2 Stress intensity factors(SIF) and T
stress by using predicted

coefficients given in Table 1

Contour l Co T C | C
Nu SIF( psiV i), To( psi)

Ki | 4103 |4110 | 4139

7] Ky |-1.09 |-173 -2.06

To | -284.1 | -2956 | -302.4

K 409.7 410.3 410.8
5 Ky 3.33 293 0.54
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Ki [ 4039 |4123 | 4486
30 Ky |-127 |-1.82 -3.55
To | -296.8 | -2892 | -264.5
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Table 3 First 7 eigenvalues of eq.(18) for a given
angle w=180" ,r=120"

No. of

roots roots of Eq.(18a) A, | roots of Eq.(18b) Un
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Table 4 Predicted coefficients using stress
data for the V-notched crack with

the value of w=180" ,y=120"

Contour Co C, C,

radius r (in) 0.0875 | 0.18564 | 0.6125

number of

collocation m 31 31 31
Nu | roots | coeff.
81 A\ ay 886.6 881.8 | 885.9
8 (@ U 389.2 388.1 | 384.2
81 A az -49.87| -30.3 | -20.25
8 A2 a' -143.1 | -114.1 | -94.48
81 & Bs 24.24 530 | 1.33
8 (€ B 5.515 0.851 | -0.92
8 | A4 a4 -8.986| -8.27 | -7.428
8 M a's 5.371 4460 | 3.521
6 A a 883.2 8775 | 8714
6 | By 389.2 | 388.1 | 384.2
6| M az -44.1 -27.80 | -18.24
6 A\ a’ -125.8 | -104.0 | -87.75
6| G Bs -8.98 | -8.27 | -7.42
6 (€] 3 5.37 4.46 3.52
4 3, a 883.2 877.5 | 8714
4 (€] Y 386.7 381.2 350.2
4 A\ @ -44,12| -27.80 | -18.2
4| M a2 | -125.8 | -104.0 | -87.7
2 M a; 851.4 820.8 | 687.5
2 Ci I 386.7 381.2 | 350.2
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Table 5+= Table 49 ZFHE A4+E A 27)
of ez Pd2 FHIFWAF K, Kj
veb glelth N,=8,68 ## 49 A%
C,, C1. GOl sl 2% K;=1010psi in %,
Kyp=610psi in®®" AES) §AShALE 2
2 % ok o AnERY BAA Ao =AM
g 238 ESE gEgo® yEd 4 Qg
0-049(7, 60)+iarﬁ(71 00)

:K17*0.4878+ iK”r*O.ZSQl, (40)
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Table 5 Stress intensity factors(SIF) by
using predicted coefficients given

in Table 4
Contour Co Ci Ca
Nu| SIF | Klpsi in"®®), Kl psi in®%"]
8 K 1010.2 1004.8 1009.5
Ku 614.83 613.02 606.97
6 K 1006.5 999.39 992.97
K 614.83 613.02 606.97
4 K. 10065 999.89 992.97
Ku 610.88 602.16 553.19
9 Ki 970.18 935.28 783.43
Ky 610.88 602.16 553.19
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