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Fantastic fibres

Synthetic polymers
· Synthetic polymers are derived from petroleum oil, and made by scientists and engineers. Examples of synthetic polymers include nylon, polyethylene, polyester, Teflon, and epoxy. 
· Natural polymers occur in nature and can be extracted (like rubber form trees).
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What is Kevlar?
· Kevlar is a heat-resistant and strong synthetic fibre. Developed at DuPont company  in 1965, this high-strength material was used first commercially in the early 1970s as a replacement for steel in racing tires.
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Fig 1	Fig 1(a)				Fig1(b)

Fig 1: bulletproof Dupont kevlar fabric		Fig (a) and (b): woven-roven
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A glass fibre (similar in strength to kevlar) compared with one human hair.                           the scale if for 10 micro-metres (10-6 m) or 10μm
What are composite materials?
· A composite material (also called a composition material or shortened to composite, which is the common name) is a material made from two or more constituent materials with significantly different physical or chemical properties that, when combined, produce a material with characteristics different from the individual ...
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Fibre Reinforced Plastic
· Fibre-reinforced plastic (FRP) (also called fiber-reinforced polymer, or fiber-reinforced plastic) is a composite material made of a polymer matrix reinforced with fibres.
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Tailored materials
· With composite materials we are given endless opportunities of designing the properties of a material. Do we need it strong in 1 direction? (see ‘a’), or in 2 directions? (see ‘b’) or all 3 directions? (see ‘c’)
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Final products

· Examples of all composite material structures:
[image: ]
Rafale fighter has 90% composite materials incorporated 
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image5.png
~ Types of Composites

Laminar Fiber-reinforced
composite composite

Particulate composite

A composite
material that cons
of two or more
layers of different
materials that are

bonded together ﬁ

Composites with chopped or - Composites with embedded
continuous fibers. particles





image6.png




image7.png
R T, T T R T R




image8.png




image9.png
Embedding (matrix) material

Fibre reinforcement





image10.png
B Atuminium
B Composite
—eviar
S Titanium

Above: Material compasition of the Rafale, showing the widespread use of carbon composites.
(Pete West/AIR Internationat)
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