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2 Matrix
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2 Finite element method
% Meshless method
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! Singular
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' Young's moduli
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3 Poisson's ratio

* Fourth-order Compliance tensor
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! Plane strain state
2 Williams

% Oscillatory

* Elastic
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Abstract

The aim of this thesis is to investigate the problem of dynamically loaded
interface cracks in layered composite materials. To this end, the Extended
Finite Element Method (XFEM) in space, and the Newmark and
discontinuous Galerkin integration algorithm in time have been employed.
XFEM has the capacity of exact reproduction of oscillatory interface crack
tip field and does not require remeshing process in crack propagation.
Moreover, using discontinuous Galerkin time integration and the balance of
recovery method provides highly stable responses for problems with
dynamic crack propagation. Mixed-mode fracture mechanics parameters
have been derived utilizing the velocity dependent auxiliary fields. A
proper criterion for dynamic interface crack propagation and an iterative
algorithm have been used to determine the crack velocity. The described
methodology is implemented in a computer program, which has been
verified by comparing the examples with numerical simulations and
experimental results. The examples include the analysis of stationary
interface cracks in orthotropic bi-materials and multi-layered materials, and
propagating interface cracks in isotropic and orthotropic bi-materials.
Results of this work prove that XFEM combining with discontinuous
Galerkin time integrator are able to accurately predict the dynamic fracture
parameters of moving interface cracks.

Keywords: Dynamic interface crack, Impact loading, Oscillatory crack tip
fields, Orthotropic layered materials, Interface crack growth criterion
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