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Abstract

In recent years, interest in the use of ecological materials in the production of fibre-reinforced
composites has increased enormously. This study investigates if the mechanical properties of
different types of flax fibre cloth could act as a substitute for carbon fibre in composite materials.
The study focuses on nine different flax fibre cloths, each with different weight classes and
different patterns, combined with bio-epoxy resin to create fiber reinforced composites. The
study compares the mechanical properties, such as tensile strength and elongation of these
flax-based composites. The results indicate that flax fibre composites achieve similar strengths
to carbon fibres composites, but due to the fact that they require more layers resulting in
greater thickness and weight, their applications are limited, especially in weight-sensitive areas.
Unidirectional (UD) flax fibres exhibit the highest tensile strength of all flax fibres tested.
In addition, the research shows that the importance of the proper fibre-epoxy ratio is huge,
variations in epoxy content will affect the mechanical properties enormously. Bio-epoxy resin,
which contains up to 34% biodegradable material, is a good substitute for traditional epoxies.
The only difference of bio epoxy is the fact that it is more ductile. Overall, the research
highlights the potential applications of flax fibre as a sustainable alternative to synthetic fibres,
like carbon or glass fibre.
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Glossary and Abbreviations

Term

Explanation

Fibres

A thin thread made from natural or artificial substances, used in textile
production and other materials.

Filava fiber

Natural fiber made from volcanic rock filament.

Flax fiber

This refers to the natural fibers extracted from the stem of the flax plant,
used in textile production.

Carbon fiber

A lightweight, high-strength material composed of carbon atoms bonded
together in a crystal alignment, exceptional strength-to-weight ratio.

Yarn Combinations of multiple fibers.

Warp Yarn Yarns or threads that are stretched lengthwise on the loom and held in
tension. The warp yarns run vertically in the finished fabric.

Weft Yarn The horizontal threads that are woven through the warp yarns, passing
over and under them.

Twill Twill pattern is a weaving technique where each weft thread passes over
and under two warp threads, creating diagonal lines on the fabric.

TEX TEX fibre is a type of twill 2x2 weaving pattern, where the fibers are
less twisted (torsed).

Glass fiber Material made from fine fibers of glass.

Epoxy A type of thermosetting polymer commonly used as a matrix material
in composite materials.

Bio Epoxy An epoxy resin derived from renewable biological sources, offering envi-
ronmental benefits over traditional epoxy resins.

FRC Fiber-Reinforced Composite.

Composite Composites are a combination of two or more constituent materials with
distinct properties.

Peel Ply A fabric used in composite laminates to create a textured surface, im-
proving the adhesion of subsequent layers or coatings.

Breather A type of textile used in the vacuum process to allow air and excess
resin to escape, ensuring even pressure is maintained on the composite.

Laminating The process of creating a composite material by bonding multiple layers
of material together, with the application of heat, pressure, or adhesive.

Wet Lay-Up Type of laminating (hand laminating) where layers of fabric are manu-

ally coated with liquid resin and then stacked to form a laminate.

Ultimate tensile strength

Ultimate tensile strength is the maximum stress that a material can
withstand while being stretched or pulled before breaking.

TS Tensile Strenght

EP Epoxy

REF Reference

WA Water Absorption

PP Production Process

Stress (0) Stress is a material property defined as the force applied on a mate-
rial divided by the cross-sectional area over which the force is applied.
Expressed in Mega Pascal (MPa).

Strain (€) Strain is a material property defined as the deformation or displacement

of a material divided by its original length.

Modulus of elasticity (E)

The modulus of elasticity (E) is a measure of a material’s ability to resist
deformation under stress.
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