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ABSTRACT

The optimization of the processing method for poly-(propylene) (PP)/plant fibre composites
compounding is a key point in the development of semi-structural parts, especially for
automotive applications. The aim of this original and innovating work is to study, at different
scales, the impact of extrusion equipment and fibre length on the composite’s mechanical
performances. Firstly, we studied the flax fibre morphology after compounding and injection as
well as their individualization in injected specimens. Secondly, we focused on the effects they
had on tensile properties. The impact of the processing tool was observed on fibre morphology
and division; as well as the use of a BUSS system instead of a twin-screw extruder, which
enhances the fibre individualization, however, the number of kneading areas should be reduced
in order to preserve the reinforcement aspect ratio. We highlight the fact that the composite’s
mechanical performances are highly impacted by the fibre division and cell wall stiffness, as
demonstrated by in-situ nanoindentation tests. Finally, the use of longer fibres is not a priority
for the improvement of mechanical performances; it induces a more difficult fibre division and an
increase in the compound viscosity, which could endanger the moulding process of the final

part.
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