
Composite Materials

Composite materials are a mixture of materials which are combined to produce new materials with improved properties. They have been replacing more traditional materials in the manufacture of some products because they are much lighter than steel and almost as strong and rigid.
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Carbon Fibre

This is a mixture of carbon fibres which are woven into a cloth and epoxy resin. Generally the cloth is placed inside a mould and the plastic is injected into it. The result is a product which is very light because the component parts don’t weigh very much which is also very strong and rigid.

This carbon fibre bike is very light but also rigid enough to support the weight of the cyclist. Other sporting equipment such as tennis rackets and skis are also made from carbon fibre to make use of its excellent weight to strength ratio.
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Glass-reinforced Plastic (GRP/Fibreglass)

This is a mixture of polyester resin which is very stiff, light and buoyant and glass fibres which are very strong. Both materials are laid down one on top of the other in a large mould in successive layers to build up the shape of the boat hull.

Glass-reinforced fibre is strong, light and weather resistant. It doesn’t need as much maintenance as traditional materials and is almost as strong and rigid as mild steel.
The body panels of some sports cars are made from glass-reinforced plastic which makes them lighter and will improve their overall performance.

	Advantages
	Disadvantages

	Because you can make complex shapes in ‘one piece’ without having to join separate parts together products manufactured from composite materials are very strong.
Products made from composite materials are very rigid and can be used structurally to support weight.
Composite materials have an excellent weight to strength ratio and this is used to great effect with sporting goods.
Composite materials are more weatherproof and durable than traditional materials like woods and metals and do not require a separate finish to be applied.
Carbon fibre has good acoustic properties and is a good choice of material for musical instruments.
Composites are not affected by fatigue as much as traditional materials so will last longer in high stress situations(Aircraft wings).
	Manufacturing using composite materials is a time consuming manual process which makes the products expensive to produce and expensive to buy for the consumer. 
The time it takes to produce components makes it almost impossible to mass produce.

Carbon fibre can fail without warning. It shows no signs that it is going to break before doing so which can be dangerous.

Composite materials cannot be recycled because the fibres and plastic can’t be separated once formed.
Products made from composite materials are very difficult to repair.
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