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Element-Free Galerkin modelling of composite damage
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5. Concluding remarks

In this work, mixed-mode delamination of laminated composite
beams was simulated using the meshless Element-Free Galerkin
(EFG) method. Tensor weighting kernels in the moving least
squares approximation and rectangular domains of influence were
found to be appropriate for the computation of trial functions for
high geometrical aspect ratios.

It was shown that VCCT can be used for crack propagation in
multiple cracked specimens, as long as cracks are advanced by suf-
ficiently small steps. In the cases examined, the crack tip refine-
ment is necessary in order to use small crack jumps in the VCCT
implementation, which is shown to be critical for the two-crack
DCB specimen. Using linear analysis, the results obtained were in
good agreement with analytical or finite element predictions for
the standard double cantilever beam and mixed-mode bending
tests, as well as for a multiple delamination case. It is worth noting
that the solution time for the delamination specimens is signifi-
cantly lower than an equivalent finite element model using cohe-
sive elements, because a linear solution is sought here.

It is also understood that, precisely because of the aspect ratio
argument, the introduction of geometrical non-linearities - full
deformation gradients — might mean the use of radial kernels,
which requires discretizations in both x and y directions to be
approximately of the same level of refinement. This would trans-
late into significantly higher number of degrees of freedom, possi-
bly jeopardizing the cost-effectiveness of the meshless approach.
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