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Modeling 2D Cracks in
Extended Finite Element Method
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"~ Abstract

EThe extended f nite element method (X-FEM) is a numerical method for modeling .
'dzscontmutles, such as cracks, within the standard finite element Jramework. In X- FEM, (
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! special functions are added to the finite element approximation. For crack modeling in

linear elasticity, appropriate functions are used for modeling discontinuties along the crack |

! length and simulating the singularity in the crack tip element. As a result, the degrees of

'

! freedom (D.O.F.) for the nodes arround the crack tip and the crack length are increased, the E

so-called node-enrichment scheme. This virtual crack modeling, which is mesh independent,
avoids the usage of refined mesh and singular elements arround the crack tip and does not
require remeshing during crack growth simulation. In this paper the priciples of the X-FEM !
are described. A new method for element partitioning is proposed for the node-enrichment |

» scheme. In this method, additional nodes at the intersections of the crack and the cracked elements
! are defined and enriched. It is shown that the usage of these nodes will enhance the accuray of the

method. The proposed method is verified through the analyses of different standard cracked |
geometries.

Keywords :
Extended Finite Element Method, 2D Crack Modeling, Node Enrichment, Degree Of
Freedom Increase
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1 - Extended Finite Element Method (X-FEM)

2 - Singularity

14 - Plane Stress
15 - Plane Strain

3 - Element Partitioning

41 - Finite Element

5 - Boundary Element

6 - Element Free- Mesh Free
7 - Partition of Unity

" 8 - Node Enrichment

9 - Shape Function

10 - Stress Intensity Factors
11 - Total Potential Energy
12 - Total Strain Energy

13 - Work Potential
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16 - Element Strain-displacement matrix

17 - Pre-Processing
18 - Processing
19 - Post-Processin

20 - Penalty Approach

21 - Gaussian Elimination Method

22 - The Single Edge Notch Test Specimen

23 - The Double Edge Notch Test Specimen

24 - The Center Horizental Cracked Test Specimen
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