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Abstract

In the field of engineering, interface problems exist extensively, and the special nature of the inter-
face leads to the destruction of bonded materials that often begins at this location. Therefore, in
order to ensure the safety of the entire material, the interface crack must be studied. Different from
the homogeneous material cracks, the interface cracks show some special properties, such as the
oscillation singularity of the field stress at the crack tip, and the dimension of the stress intensity
factor. Numerous scholars also proposed a new theory to improve the existing deficiencies. Consi-
dering the special properties of interfacial cracks, according to the interface layer theory, the in-
terface of bonded materials is regarded as a functionally graded material (FGM) layer with thick-
ness, and a theoretical system of fracture mechanics for the elliptic cracks in the interfacial layer is
established for analysis, which provides a theoretical method for the study of three-dimensional
interface crack failure mechanism.
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Figure 1. Oscillation singularity of interfacial crack stress field
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Figure 2. Diagram of interface layer model [4]
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Figure 3. Diagram of three-dimensional interface layer model
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Figure 4. Coordinate system in three-dimensional model
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Figure 5. Local coordinate system in the front of crack
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