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PROBLEM FORMULATION

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

Crack surface loading
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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 U] (3,\) = l(;(__.-:?. NE (5,0
2]

- Reciprocal theorem (Betti identity)

{U s« Rip[Un] — RinXn2 = [u] } (27, 25) = —{p; * Rin[Un] (2}, 23)

 Analytical formula for the SIFs for the straight crack front p}‘_(”‘l’xﬁ
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Bueckner weight functions

Point forces

- SIFs corresponding to point forces applied on the L ---- y
crack surfaces S A interfac/
- Related to the Green's function for the crack ﬁ
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MAIN RESULTS

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
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MAIN RESULTS

* 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

| K o1 : - I—vy)/pp +A—v)/p o 1 )
7. 0) +i0,g(r,0) = —=p /2t ugl(r) + iu,](r) =— : - K b/ 2

| 2 o q K . . J Foao I ; - o Tl O = o i ;
K = —\J-"I—c-.q:r:;h{mﬂ} {/ [}JSYM[:'J — Eanhlﬁrﬂpsr{w [r‘,‘l]r'_l-“z_i'E dr —|—-:'.f [qsy'u[r'] — E;ulll{?rﬁ}lgbfcw [r'}]r'_l-“z_” :ir'}
T 0 0

p %z sym Pt AP SYM _ gt +q”
A q+ I p — —2 q —2
T _> X SKW _ pt—p” skw 4T —aq”
Example: .
‘ a
TF
v ooy X,
F/2 F/2
K—>1
2b

GMAOS - 29 febbraio 2008




MAIN RESULTS

* 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
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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)

Perturbed crack front

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

Initial crack front

* Anisotropic materials

— Study of crack propagation in laminate composite materials

* Dynamical case

— Steady-state (constant propagation speed)

- Essentially dynamical case
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