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Abstract

This work deals with the development of a global-local Finite Element Method for pre-sizing
large composite structures with local damage. Launcher composite structures may exhibit
typical manufacturing-induced defects such as delamination between plies, core/skin separation,
or impact damage (BVID). In current design practices, the effect of such defects is generally
assessed in the later stages of the sizing process. The long-term aim of this work is to account
for them already during preliminary design so that the resulting structure is intrinsically optimized
for damage tolerance.

Given the large dimensions of launcher structures, a fully detailed finite element model of the
entire component cannot be computed within the 24-hour turnaround time available at the
preliminary design stage. A non-intrusive bidirectional global-local method will therefore be
implemented, coupling a coarse global plate model with a refined representation of a region
where damage is likely to initiate or propagate.

The local model is driven by interpolating the global shell displacements. At the global-local
interface, the difference between the nodal reaction forces from the refined local model and the
coarse global model is computed. This difference reflects the effect of the defect or local feature
as captured by the refined model, and is then applied at the interface as a corrective load in the
global model. The iterations continue until this corrective load stabilizes, indicating that the
global response has fully integrated the influence of the local behaviour.

As a first application, the method will be tested on a composite plate with a hole or notch under
tensile loading. The global and local meshes will coincide at the interface, with local refinement
around the discontinuity. This first model will be validated against an experimental campaign on
carbon/epoxy specimens to assess how accurately the approach captures stress concentrations
and associated damage.
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