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Enriched finite element method for dissimilar

material interface crack
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Abstract ; The enriched finite element method is used to solve the stress intensity factors for two bonded dissimilar materials containing a crack

along the bond. By appending the displacement expressions for an interface crack to the common element, the enriched and transition element

displacement model are obtained; the enriched finite element equation is derived. Two enrichment schemes are introduced to establish the finite

element models for square plate center interface crack and rectangular plate unilateral oblique interface crack. The stress intensity factors are

calculated directly from the finite element equation. The results, which are obtained by compared with analytical results, demonstrate that the

enriched finite element method is a convenient and high precision calculation method for interface crack problems.
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Fig. 1 Interfacial crack coordinate
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load case load case and transition element
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and transition element Tab.2 Material parameters and load cases
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Tab. 1 Stress intensity factor values of uniaxial tensile load
A IRTfR fige A it AHXF % 22
E/E,  BCEITR
K, K, K, K, K, K, Ev./% Ey/ %
100 2 1.736 0 -0.2303 1.7512 1.7895 -0.2116 1.8020 2.9897 2.8165
1 1.7291 -0.2641 1.7492 1.7895 -0.2116 1.8020 3.3752 2.9305
1000 2 1.7241  -0.2326 1.7397 1.7901 -0.2156 1.8030 3.6869 3.5118
1 1.7237 -0.26094 1.744 6 1.7901 -0.2156 1.8030 3.7093 3.2399
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Tab. 3 Stress intensity factor values of biaxial tensile load
Kl KZ K()
TH — ‘ - ‘ - :
ARG SCERLT I AAXTR2E ABROCAE SCRRLT T MIXSIRZE  AFROCHE SCRRLT AR xR 2

1 1.793 1. 794 0. 06% -0.124 -0.127 2.36% 1.797 1.798 0. 06%

2 1.782 1.768 0.79% -0.215 -0.225 4.44% 1. 795 1.782 0.73%

3 1.767 1.762 0.28% -0.235 -0.247  4.86% 1.783 1.779 0.22%
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