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Analysis of Multiple Curved Cracks in An Orthotropic Plate

Maan Won Kim and Jai Hak Park
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Abstract

The interactions between curved cracks are examined in an orthotropic plate and the effects of
rectilinear anisotropy on the stress intensity factors are analyzed. The finite element alternating method
(FEAM) is used in this study to get the stress intensity factors for the multiple curved c'lfacks. To
obtain analytical solutions, which is necessary in FEAM, the curved cracks are modeled as continuous
distributions of dislocations, and integral equations are formulated for unknown dislocation density
functions to satisfy the given resultant forces on the crack surfaces. Several basic problems are solved
to verify the accuracy and efficiency of the proposed method and it can be found that present results
show good agreements with the previously published results.
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Solve the uncracked body under external loads by using
the finite element method

I
Compute at the crack I
finite element solutions

by using the

|
Calculate residual stresses at all of the other crack
locations and add the stresses to those in previous step
|
Cunstruct the mtegml equation
D the disloction density fi
I
Compute SIF's for each crack for the current iteration
Calculate equivalent nodal loads on external surfaces

ompare current SIF’s with those of previous
iteration. Are the SIF’s negligible?

no

Consider the equvalent nodal loads as extemal applied
loads acting on the uncracked body

11
ity factors of all iterati j

L Add the stress i

Fig. 4 Flowchart of the FEAM for multiple
curved cracks
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