Crack dynamics in a bimaterial lattice
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We consider an infinite rectangular bimaterial lattice with interface links having different properties
than those of the adjacent structures. A semi-infinite crack propagates along the interface generating
waves. We construct the dispersion diagrams, analysing possible waves propagating in the bimaterial
structure. The propagation of the crack is induced by an external load generating feeding waves
which bring energy to the crack front bonds and cause their disintegration. In turn, this produces
dissipative waves which carry energy away from the crack front. Using the approach of Slepyan [1],
an equation of the Wiener-Hopf type is derived and solved along the crack face. The crack stability
is analysed via the evaluation of the energy release rate for different contrasts in the properties of
the glued structures. Using this model, we present numerical illustrations showing the effect of
mismatch in properties of lattices and also the effect of the introduced interface. Admissible and
forbidden regimes are identified on the basis of the assumed fracture criterion [2].
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