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Abstract

In this study, numerical analysis is applied to a two - dimensional model for verifying the general finite element program, Abaqus’
s extended finite element method(XFEM). The cohesive element model used in the existing research has a limitation in simulating
the actual crack because of the disadvantage that the crack path should be predicted and the element should be inserted. For this
reason, the extended finite element method(XFEM), which predicts the path of cracks based on the directionality and specificity of
stress, is emerging as a new solution in crack analysis. The validity of the XFEM application was confirmed by comparing the
cohesive element analysis with the XFEM analysis by applying the crack path to the self - evident two - dimensional model.
Numerical analysis confirms stress distribution and stress specificity immediately before crack initiation and compares it with actual
crack initiation path. Based on this study, it is expected that cracks can be simulated by performing actual crack propagation analysis

of complex models.

Keywords ' cohesive element, crack propagation, XFEM, general purpose FEM program
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Table 1 Property table of the material model

Problem type Static, General

Solut'mn Solution technique | Newton raphson method
technique
Time period 1
Increment size 0.01
Step Stabilize 0.0002
Allsdtol. 0.05
(auto damping)
i
Load condition i —
—
Time(sec)
Material
) Young's modulus 571 psi
Elastic - S :
Poisson s ratio 0.47
Damage initiation [120.4| 150 | 150 | psi
M D Damage
axs_ a.mage evolution Energy [3.074|3.074(3.074| psi
(traction
. BK
seperation) T
Stabilization 1e-05
Elastic Traction |571000]285000] 285000
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) Fine structured mesh

(b) Coarse structured mesh

Fig. 5 Structured mesh model

) Fine unstructured mesh ) Coarse unstructured mesh

Fig. 6 Unstructured mesh model
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Fig. 7 Tensile crack propagation analysis result of a
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Fig. 12 Tensile analysis specimen model with two holes
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Fig. 14 Crack propagation analysis result of a
specimen with two holes
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Fig. 13 Crack propagation analysis result of a
specimen with two holes
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Fig. 15 Crack propagation analysis result of a speciment
with two holes after the initial crack development
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