Cracks propagation in ceramic materials:
a singular integral formulation
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Interfacial cracks in anisotropic ceramic bimaterials Applications: Mode lll cracks
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! Material (2) (A) Mode III: symmetrical forces (B) Mode III: skew-symmetrical forces
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» Symmetrical forces:
» Traction ahead of the crack tip:
> plane crack between dissimilar anisotropic
ceramic materials;

loading acting on the crack faces;
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Symmetric and skew-symmetric weight functions » Skew-symmetrical forces:
» Traction ahead of the crack tip:

of the homogeneous traction-free problem;
weight functions:

[U](X1) = !IJ(X1,X2 — O+) — U(X1,X2 — O_), Ky = XIIT /27TX1T

<U>(X1) — E (U(X1,X2 = O+) + U(X1,X2 = O_)) ;

» General expressions in Fourier space for anisotropic materials:
0]'(9) = —7r{ReH — i sign(€) ImH} £ (¢)
(U)(&) = {ReW — i sign(¢&) ImW}}A:_(g), £ €R;
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» Y _ interface _ interface
» Monoclinic and orthotropic ceram|cs = decoupling plane and antiplane strain; ; . 4 . CU1>

material n = 0, no contribution to Mode llI;
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Integral identities: antiplane strain ~ a1 Material (2) | ' Material (2)

(A) Mode I and II: symmetrical forces (B) Mode I and II: skew-symmetrical forces

for antiplane strain: . il
A n n ~ > mmetrical 10rces.
Ta7(€) — Bli] (€) = — (pa) (€) — AlBal(€), € €R >

Where: A = [03]_1<U3>; B = [03]_1i3; K; = Iim \/27TX1T \/?Fg Ky = Iim \/27TX1T \/?a/:ﬁ
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» Inverting the Fourier transform, we get the : » Skew-symmetrical forces

7 1 (5)9lus]) "
(P3) + 2[,03] = H338 %

Hss bimaterial matrix H element, n
S8 =P_SP_and S =P, SP_;
Sisa operator:
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» «, 01,02 Dundurs parameters = :
» For material = 91,0o =0 = K, K = 0;
Integral identities: plane strain
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