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Summary. This paper deals with the use of interface elenfienthe simulation of crack
propagation The questions: "how to choose mesh size, matemapegsties and model
parameters in order to get a correct result in asarable time" will be discussed. An
industrial test case with skin-stringer separatigihalso be presented.

1 ABSTRACT

Interface elements are nowadays widely used tolatmerack propagation in composite
materials. They can be simply introduced betweesll str solid elements. The element
thickness is not generally deduced from node coatds but is assigned to the element as a
property defined by the user. Several material leawvsbe used to simulate the local behavior.
The three available ISAMCEF are: exponential, bi-triangular and polynomial (CM
Cachaft!) It is well known that the area under the curvehis energy-release rate of the
interface. For propagation in mode 1, this paramed® be determined by a standard DCB
test. The problem is that the material laws hawe tmo or more additional parameters. They
can't be assessed by an experimental test; iteiugler's responsibility to choose the best
values in order to get a correct result but inasomable computation time.
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Figure 1: The three cohesive laws available in SA®C

The initial stiffness (K) of the local law is directly or indirectly relateto the model
parameters. This stiffness influences the strestsilalition near the crack tips. The stiffer it is
the faster is the stress variation. This variabbstress must be made coherent with the mesh
size. And of course the mesh size influences thepeation time.

The crack propagation is, by nature, a hard discoiy in the behaviour of the structure.
From computational point of view it makes non-linemuations hard to solve with the
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Newton's method. In order to smooth nonlinearitiess common to add a delay effétto
the law. It has been shown that this effect easesonvergence but also makes the results
less sensitive to the mesh size.

After a brief overview of the material laws men&ohabove, the paper will present an
extensive analysis of the influence of various paaters of the simulation based on a DCB
test (mesh size, initial stiffness, maximum stréaagent matrix option, integration scheme
(Gauss or Lobatto)). Accuracy of the solution Wi discussed but a special attention will be
paid to the cost of the computation in terms of ks iterations.

As a conclusion, the paper will also present tmeutation of a CFRP stiffened panel in
compression up to collapse. The simulation of pametkling including skin-stringer
separation will be shown. By comparison to expentakeresult, the influence of various
simulation parameters will be presented.
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Figure 2: Panel buckling simulation with skin-strém separation.
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