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Comparison of the Conventional and Extended Finite Element Methodsin Fracture
Prediction of Keyhole Notch Specimen under Mixed Mode L oading

A. Nasrnia Department of Mechanical Engineering, Universitysféhan, Isfahan, Iran
E. Haji Aboutalebi Department of Mechanical Engineering, Universitysféhan, Isfahan, Iran
M. Poursina Department of Mechanical Engineering, Universitysféhan, Isfahan, Iran
Abstract

Due to the noticeable stiffness and also very lefodnability, brittle materials have vast applicatiin the various industries such
as automobile, navy, and aero. Therefore, investigaf failure behaviour and mechanical fractuf¢hese materials is one of the
most important challenges of the engineers andarekers. The main aim of this paper is to compheeperformance of the
extended finite element method (XFEM) with the camtional finite element method (CFEM) in predictioincrack initiation and
propagation in a brittle material. For this purpdisst, applying the damage models based on theMCBBd XFEM available in
ABAQUS finite element software, crack onset andwdhoin a graphite specimen with keyhole notch mmuated. Then, values of
crack initiation angle and maximum load capacitythe sample under different mixed mode loading @mms are predicted,
compared with experimental results and validatedmg@arison of the numerical results obtained from @FEM and XFEM
simulations with the empirical results reveals ttiet XFEM in addition to decreasing the computatlacosts and also reducing
sensitivity to the element size in the mesh hadérigaccuracy and more performance in predictiorcratk initiation and
propagation in the brittle materials, compared \ilith CFEM.

Keywords. Conventional Finite Elements Method (CFEM), Extahdenite Element Method (XFEM), Fracture of Keyhole
Notch Specimen, Mixed Mode Loading
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‘Extended Finite Element Method (XFEM)
Conventional Finite Element Method (CFEM)
3Minimum Strain Energy Density (MSED)
“Maximum Tangential Stress (MTS)
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