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Fig- 1 Determination of the crackgrowth direction
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Fig- 3 Treatment of discontinuity

in meshless method
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Fig.5 Comparison of results from different

basis with analytical data

Fig-6 Geometric configuration of specimen
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Table I Crack length, crack direction, and

extreme stress of two specimens

Specimens | Ouin /MPa [ G IMPa| B |12 a/mm
1 20.7 207 30° 14. 2
2 17.2 172 43° 13.5
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Fig-7 Computational model for

meshless method
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Fig. 8 Comparison of numerical results
with experimental ones
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Meshless method for numerical simulation
of crack propagation

LOU Ludiang', ZENG Pan', NIE Lei’

(1. Department of Mechanical Engineering, Tsinghua University, Beijing, China 100084; 2. College of Materials Science
and Engineering, Northwestern Polytechnical University, Xi'an, China 710072)

Abstract: Crack propagation is an important failure mechanism in aeronautical materials that requires accurate numerical
model to capture stress singularity at the crack tip. As a promising num erical simulation method, meshless computation
has some outstanding advantages over the traditional finite element method ( FEM) in treatment of arbitrary evolving dis—
continuity. Because of the independence of elements, the adaptive refinement can be easily achieved, which makes the
crackpropogation analysis dramatically simplified- By introducing enriched basis and nodal refinement, the computational
accuracy was improved. The continuous crack propagation was modelled as a series of linear crack-grow th increment. At
each increment the crack—growth direction was determined based on the stress intensity factors. The key technique and the
flow chart of the method were presented. The paper concludes with a sample calculation of oblique centervrack plate of T i-
6A1-4V alloy under uniaxial tensile load. T he predicted crack trajectory by meshless method is in good agreement with the
experimental data.
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