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PROBLEM FORMULATION

Semi-infinite plane crack along the interface between two 
different elastic isotropic half-spaces

Asymptotics:

Complex SIF:

Bimaterial constant:

Two characteristic features:
● coupling of symmetric and skew-symmetric 

opening modes
● oscillatory behaviour of the solution near 

the crack edge
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MAIN RESULTS
● Willis-Movchan weight functions

– Special singular solutions of the homogeneous BVP

– Fourier transform and the Wiener-Hopf equation

– Reciprocal theorem (Betti identity)

● Analytical formula for the SIFs for the straight crack front

● Bueckner weight functions

– SIFs corresponding to point forces applied on the 
crack surfaces

– Related to the Green's function for the crack
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● Asymmetric loading (2D case)

– Interfacial cracks: both the symmetric and antisymmetric parts of the loading 
contribute to the stress singularity at the crack edge and thus both affect the 
resulting SIFs

MAIN RESULTS
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● Asymmetric loading (2D case)

– Interfacial cracks: both the symmetric and antisymmetric parts of the loading 
contribute to the stress singularity at the crack edge and thus both affect the 
resulting SIFs

MAIN RESULTS

Example:
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● Asymmetric loading (2D case)

– Interfacial cracks: both the symmetric and antisymmetric parts of the loading 
contribute to the stress singularity at the crack edge and thus both affect the 
resulting SIFs

Example:

MAIN RESULTS
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FUTURE DEVELOPMENTS
● Willis-Movchan perturbative approach

– find the perturbation formula to compute the SIFs for the interfacial wavy crack

– effective evaluation of the weight functions (from the integral transform space)

● Dynamical case

– Steady-state (constant propagation speed)

– Essentially dynamical case

● Anisotropic materials

– Study of crack propagation in laminate composite materials

Application: 
study the perturbation from 
straightness of the crack front!


