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Fig.2 A plate with bi-lateral edge crack and its decomposition
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Table 1 A comparison of non-dimensional stress intensity factors

for isotropic plates with bi-lateral edge crack under uniform axial tension

(H/W =1.0)
K

a

— 2

W AwXHH | (2
0.1 1.14 1.13
0.2 1.17 1.16
0.3 1.23 1.23
0.4 1.28 1.28
0.5 1.33 1.33
0.6 1.39 1.38
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Fig.3 A plate with bi-lateral edge crack
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Fig.4 A plate with bi-lateral edge crack near notch
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Table 2 Status of convergency for non-dimensional stress intensity factors of
orthotropic plates with unsymmetric bilateral edge crack near notch subjected to uniform axial tension
(R/W =0.1, H/W = 0.8, a3/W = 0.3)

a/W
M 0.1 0.2 0.3 0.4 0.5 0.6
4 0.932 | 1.011 | 1.134 | 1.289 | 1.477 | 1.704
5 0.997 | 1.085 | 1.221 | 1.396 | 1.618 | 1.911
6 0.904 | 1.015 | 1.168 | 1.359 | 1.608 | 1.914
7 0.888 | 1.034 | 1.183 | 1.372 | 1.607 | 1.912
8 0.880 | 0.998 | 1.181 | 1.372 | 1.605 | 1.909
9 0.879 | 0.999 | 1.182 | 1.372 | 1.606 | 1.906
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Fig.5 Kij-a1/W curves of plates with unsymmetric bi-lateral edge crack (H/W = 1.0)
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Fig.6 Ki-a1/W curves of plates with unsymmetric bi-lateral edge crack (H/W = 1.2)
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Fig.7 Ki-a1/W curves of plates with ursymmetric bi-lateral edge crack (H/W = 1.4)
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Fig.8 Ki-a1/W curves of plates with unsymmetric bi-lateral edge crack near notch (H/W = 1.0)
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Fgi.9 Ki-a1/W curves of plates with unsymmetric bi-lateral edge crack near notch (H/W = 1.2)
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Fig.10 Ki-a1/W curves of plates with unsymmetric bi-lateral edge crack near notch (H/W = 1.4)
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THE SOLUTION OF STRESS INTENSITY FACTORS
FOR NON-SYMMETRIC DOUBLE EDGE CRACKS
IN ANISOTROPIC PLATES BY COMPLEX VARIABLE-
GENERALIZED VARIATIONAL METHOD

Zhang Xing Cui Deyu
(Department of Flight Vehicle Design and Applied Mechanics,
Beijing University of Aeronautics and Astronautics, Beijing 100083, China )

Abstract Description is given of a complex variable-generalized variational method
to investigate the stress intensity factors(S.LF.) associated with the non-symmetric dou-
ble edge cracks in anisotropic plates. In this work a cracked plate is decomposed into two
subregions with edge cracks. According to the theory of anisotropic elasticity, the stress
and displacement series which satisfy all basic equations and stress-free boundary condi-
tions on crack surfaces are established. By using a generalized variational principle about
multi-regions to consider the remaining boundary and interface conditions, the stress and
displacement fields as well as S..LF. can be determined. This method presents an effective
approach to solve both symmetric and non-symmetric problems in the sense of geometry
and loading. Numerical studies reveal that the convergent results are given by a relatively
simple program, reducing data manipulation and computer time obviously. A very satisfac-
tory degree of accuracy is obtained from the results, compared with the findings of earlier

studies.

Key words non-symmetric double edge cracks, anisotropic plate, stress intensity

factors, complex variable-generalized variational method



