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6. Progress within the reporting period
(Not exceeding 3 pages, including tables and figures)

The aim of this research project is to develop the techniques and tools necessary in order to be able to
perform optimisation of the amount, material and location of the tow in order to optimise mechanical

performance in relation to weight or cost of structures manufactured by using integrated processing.




One important building block includes the development and validation of finite element modelling
strategies to allow efficient but accurate stress and stiffness analysis of fibre-tow reinforced
thermoplastic structures. Efficient and accurate finite element analysis forms the basis and is a
prerequisite for a subsequent successful coupling with the to-be developed optimisation tools and

routines.

As a starting point detailed 3D finite element analyses have been performed and shown to compare
favourably with available experimental data. However, one conclusion that can be drawn from the
results of the detailed 3D modelling is that the effects of stable cracking in the matrix (experimental
observation) and the non-fatal transverse failure of the tow (from the simulations) are very hard to
incorporate in a finite element analysis. Hence, the advantage of a good resolution of the stress state
in the detailed 3D models is counteracted by the inability to model the progressive damage occurring
in the structure. Hence, in an attempt to decrease the complexity and computational cost of the finite
element models substantially with only a minor loss of accuracy, 2D models have been developed. In
the 2D models, the surrounding polymer is modeled with shell elements while beam elements are
used to represent the tow. Initial results indicate that this simplified modeling compares excellent to

the detailed 3D analyses.
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