sustainable resource recovery.

This thesis describes the development of aligned hybrid yarns with low fibre twist, for high
performance natural (hemp) and man-made (Lyocell) cellulose fibre-reinforced biocomposites,
suitable for use in structural or semi-structural applications. The properties of composites in terms
of fibre orientation, off-axis angle and alkali treatment were investigated, focusing on determining
void%, water absorption, mechanical and thermo-mechanical properties. The results show that
combining hemp and Lyocell in PLA composite leads to the reduction of moisture absorption
and can improve the mechanical properties. The mechanical properties of the composites were
highly affected by the fibre direction. The alkali treatment on hemp fibre improved the mechanical
properties of the composites.
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DEVELOPMENT OF THERMO-PLASTIC BIOCOMPOSITES BASED ON ALIGNED HYBRID YARNS FOR FAST COMPOSITE MANUFACTURING

Commingled yarns of thermoplastic and reinforcing fibres offer a potential for cost-effective
production of composite parts, thanks to reduced applied pressures and impregnation times during
processing. Besides economic advantages, there is also direct control over fibre placements and ease
of handling of fibres in yarn process. The yarn technologies provide homogenous distribution of
reinforcing fibre and matrix. Variation in natural fibre properties has been a major problem facing
composite manufacturers, compared to carbon and glass fibres that have well-defined p roduction
processes. This issue can be addressed by regenerated cellulose fibres. These fibres can be reproduced
easily with high surface evenness and even quality, making it possible to get consistent results,
which is not possible with natural fibres. Combination of natural and regenerated cellulose fibre
brings together the best of both materials. The end result is a product with superior properties,
which could not be obtained by the individual components.

Behnaz Baghaei

The interest in natural fibres as reinforcement for composite materials has
been steadily increasing due to their attractive mechanical properties and
the possibility of making more eco-friendly materials. Currently, various
alternatives are being introduced for commercial applications, as fibres such
as hemp, jute and flax exhibit properties, which make them appropriate
for structural composite components. Biocomposites offer reductions in
weight and cost and have less reliance on foreign oil resources, making
them a ttractive. Several investigations have revealed that the full utilisation
of fibre mechanical properties in the final composites can be exploited, provided an aligned fibre
orientation is chosen. In fact, a major challenge for natural fibre reinforced composites is to achieve
high mechanical performance at competitive prices. The use of commingled/hybrid yarns is one
of the more promising methods for manufacturing structural thermoplastic composites.
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residuals into value-added products. SCRR covers technical, environmental and social aspects of
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Research and education performed within SCRR identifies new and improved methods to convert
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