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A Study on Energy Release Rate for Interface
Cracks in Pseudo-isotropic Dissimilar Materials

W. W. Lee, J. K. Kim and S. B. Cho

ABSTRACT

The stress intensity factor for an interface crack in dissimilar materials has been obtained by many researchers.
But research of the energy release rate for an interface crack in pseudo-isotropic dissimilar materials is insufficient

yet. In this paper, the energy release rate for cracks in pseudo-isotropic dissimilar materials was obtained using

cigenfunction expansion method and also analyzed numerically using the reciprocal work contour integral method.
The results were verified by comparing with other worker's results.
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Fig.1 A single edge interface crack in a finite
dissimilar plate.

Table 1 Material properties of isotropic materials

Material Properties Material | Material 2
E (MPa) 30 60
Gz (MPa) 11.5384 23.077
Vi2 0.3 0.3

Table 2 Non-dimensional stress intensity factors for
the single-edge interface crack in a finite
dissimilar plate. ( F,=K,/o,Vnl, plane stress)

I/ w
E2/El 0.4 0.6
BEM's Result | Present Result | BEM's Result | Present Result
2.0 2.117 2.115 4.044 4.038
4.0 2.130 2.128 4.064 4.058
10.0 2.146 2.145 4.085 4.084

Table 3 Material properties of Pseudo-isotropic

materials (plane stress)
Material Properties Material | Material 2
Eiir (GPa) 60 nx< Eyn
Ein(GPa) 30 nx Epp
Vi 03 0.3
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Table 4. Non-dimensional stress intensity factor and energy release rate vs. crack length and material properties ratio
for pseudo-isotropic dissimilar materials.

o Crack length (/)
(E211EI11) 03 i 04 i 0.5 i 0.6 i 0.7 i
Fi G; Fi Gi F, G; Fi Gi Fi Gi
2 1.91209 | 2.13644 | 2.42327 | 343145 | 323312 | 6.10827 | 4.60609 | 12.3976 | 7.24143 | 30.6423
10 1.99334 | 2.11716 | 2.50948 | 3.35552 | 3.33690 | 5.93306 | 4.74592 | 12.0014 | 7.45656 | 29.6257
30 2.02714 | 2.11158 | 2.54430 | 3.32642 | 3.37793 | 586328 | 4.80016 | 11.8399 | 7.53918 | 29.2070
50 2.03537 | 2.11041 | 2.55268 | 3.31951 | 3.38774 | 5.84659 | 4.81299 | 11.8008 | 7.55867 | 29.1053
70 2.03909 | 2.10994 | 2.55644 | 331642 | 339211 | 5.83900 | 4.81872 | 11.7832 | 7.56736 | 29.0595
90 2.04120 | 2.10966 | 2.55859 | 3.31470 | 3.39460 | 5.83473 | 4.82198 | 11.7732 | 7.57224 | 29.0331
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