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Abstract

Composite structures assembled by bonding are widely found in different areas of high performance applications
such as aeronautics. The energy release rate (G) is mainly used to predict fracture. However, in some special cases,
this parameter serves to investigate the propagation, the rate or the stability of a crack. The main issue resides in
the calculation of this energy release rate because it strongly depends on the crack geometry and the loading mode.
An energetic criterion based on the compliance method was chosen, assuming that the release of potential energy
is transformed in surface energy due to the creation of wider cracks (new surfaces). To investigate the properties
of an asymmetrical composite/metal bonded structure, modified Double Cantilever Beam (DCB) specimens were
tested in mode I. The fracture toughness and the fatigue behavior were evaluated by experimental means, finite
elements modeling (FEM) and linear elastic fracture mechanics (LEFM) theories. Timoshenko and Kanninen theories,
experimental and FEM results were compared on an R-curve. A modified Kanninen theory was then proposed, to
take into account the specific assembly design. As a result, the Paris’ law was built for that situation. The objective
of this work was to adapt and validate a non-standard fatigue compliance methodology which calculates the energy
release rates in mode I, for asymmetrical bonded structures.
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