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Multi-scale investigation into the mechanical babav of flax in yarn,
cloth and laminate form

Blanchard, J.M.F.A*, Sobey, A.3and Blake, J.I.R.
®Fluid Structure Interactions Group, University afughampton, United Kingdom, SO16 7QF

Abstract:

Due to environmental challenges it is importanintgestigate potentially more sustainable new mal®ri
including natural fibre reinforced composites. V8hih number of natural reinforcements show promise
there is a concern that laminate properties aredtfficult to predict due to the lack of uniformity
natural fibres. The paper quantitatively evalugbeshigh variability observed at yarn scale, attckrale,
which shows significant decreases, and at lamisatde, showing comparable variability to synthetic
based composites. This demonstrates that natubaé freinforced composites have reproducible

properties at the macroscale level and providestlayay to application in industry.
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1. Introduction

Composite materials can have an adverse enviromfriemact. This is due both to the materials rezplir
to manufacture them and difficulties at end of.|4@& alternative not based on petroleum produckschv
are in short supply, is a new challenge of th& &intury. To mitigate these problems natural fibre
composites are being investigated growing fronndtral interest at the research scale to some early

industrial implementations, in both primary andaedary structures.

Natural fibre composites present numerous ecolbgité economic advantages over standard composites
including reported improvements in biodegradahiligquiring less energy to be manufactured, reducin
dependence on petrol and lowering pollutant emissi@he specific density advantage of natural ibre
over glass allows for significant weight savingshéM used in transport this can reduce operating cos

and emissions as well as leading to energy andnoantedits from end-of-life incineration, as showyn
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