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Abstract

This work presents an extended finite element method (XFEM) for
the analysis of deformation in the crack tip blunting problems. XFEM is
based on the local-PU (partition of unity) and was originally developed to
model cracks. For the first time, the commentary of the creation of crack
and blunting (drill hole) at the tip is done by the level set method. Also
for the first time, the enrichment functions of the XFEM through a local
PU are applied in the commentary discontinuous regions (crack and
blunt).

Three cases are studied for molding the crack in plate and create a
hole at crack tip, this hole represent the blunting of the crack tip. This
study verifies that the benefits of the blunt is to reduce the singularity of
the cracks, especially at small radius of the blunt. Stress intensity factor
calculations used to the verification of the research in the studied three
cases. Comparison of the numerical stress intensity factor that found
from J-integral technique (interaction integral )with the exact stress
intensity factor for case one and two found to be in good agreement, and
another parameters such as stress, displacement, crack opining
displacement and strain field was found to be affected by the size of blunt
radius. Also this study reduce the need for large number of elements as in
conventional FEM.
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A program is developed using matlab to analysis and extract the
results for all cases and it is efficient to found the solution for crack
problems.
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