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Abstract

Extended finite volume analysis of crack in two dimensional orthotropic materials

Navid Nikraftar

In the past recent decades, the use of fracture mechanics principles has become a basic
requirement to prevent sudden failure of structures. Hence many researchers around the world
have attempted to find new methods to analyze fracture problems. Moreover, anisotropic
materials, due to their higher stiffness and strength per weight unit in comparison to isotropic
materials, have been widely used in industries in recent years. In the present study, a novel
finite volume method is introduced as the extended finite volume method for computing the
stress intensity factor in isotropic and orthotropic materials. A distinct difference between the
extended finite volume method and the classical finite volume method is that in this method,
the moving least square approximating functions are used to calculate the unknown variables.
In the current study, in order to evaluate the stress intensity factor, the interaction M-integral
is used where it makes possible to simultaneously evaluate the mixed-mode stress intensity
factors by adding auxiliary fields to the actual fields. Moreover, the enrichment functions are
used to model stress singularity to achieve higher accuracy in the vicinity of the crack tips. In
order to demonstrate the robustness and effectiveness of the extended finite volume method, a
group of benchmark problems for isotropic and orthotropic materials, are analyzed and the
obtained solutions are compared with the solutions available in literatures. It is observed that
the present method is able to predict comparable results with fewer degrees of freedom,

compared with the reference results.
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