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Polymer-fibre composite properties depend on the quality of fibres dispersion, and on the fibres
final length and aspect ratio as well. During the compounding step, the fibres are broken and
partially lose their reinforcing action. It is thus very important to understand the breakage
mechanisms in order to control and to minimize their rupture. In this work, we are interested in
composites made of polypropylene reinforced with natural fibres (cellulose I, flax).

Optical microscopy analysis of fibre dimensions after compounding allowed to build fibre size
distributions. No significant influence of the initial fibre length on its final value in the composite after
processing was observed. However, the fibre type and the presence of defects have more effect
on their rupture.

In order to understand the mechanisms of rupture of these natural fibres, their behaviour was
observed in situ by rheo-optics during flow in a non-Newtonian fluid. The fibres were placed in a
highly viscous matrix to reproduce the stress conditions during compounding and to make
correlations with obtained size distributions. The break-up of fibres was observed and different
behaviours were qualitatively evidenced. Generally, all natural fibres studied are breaking by
fatigue after an accumulation of strain, contrary to what is known for glass fibres. Flax fibres break
around the kink bands while cellulose Il fibres seem to break after numerous bending. The obtained
results were then correlated to the mechanical properties of the composites.



