Engineering L2
– Composite Materials
1 of 15 – Welcome
Welcome to this session on composite materials.
By the end of this session, you will:
· Know the definition of a composite material
· Be able to identify the three types of composite materials
· Be able to give examples of some composite materials
2 of 15 – Composite materials
Composite materials are made up of different materials which are combined to improve their properties. Sometimes these are natural materials, sometimes they are synthetic, and sometimes they are a combination of both.
There are three main types of composite materials:
· Fibre-based composites
· Particle-based composites
· Sheet-based composites 
3 of 15 – Why combine materials into composites?
Combining raw materials with different properties into one new material allows the new material to take one some, or all, of the properties of the raw materials used to make it. Often this will be done to increase the strength or durability, reduce the weight, or increase or decrease the conductivity of the material.
Increasingly, engineers and designers are looking to composite materials for their manufacturing needs. In some cases, they will look to create a new composite material for a product they are developing so that it has the ideal properties they need at a price that is competitive enough for the market. 
4 of 15 – Fibre-based composites
Fibre-based composites are materials that have been reinforced by fibres. These are commonly fibres of glass or carbon, usually in a matrix of resin or concrete. 
Mixing fluid materials such as resin or concrete with fibrous material allows them to be shaped easily into complex shapes whilst still being very strong. 
Common examples of fibre-based composites include:
· Carbon-reinforced plastic – containing carbon fibre and resin
· Glass-reinforced plastic – containing glass fibre and resin
· Glass-reinforced concrete – containing glass fibre and concrete

5 of 15 – Fibreglass
Fibreglass is a type of reinforced plastic material where the reinforcement fibre is glass. The glass fibre may be randomly arranged, flattened into a sheet (called a chopped strand mat), or woven into a fabric. The plastic matrix may be a thermosetting plastic, most often epoxy, polyester resin, or a thermoplastic. Different arrangements of fibres and different plastic types give the fibreglass a range of different potential properties. 
Fibreglass has a good strength-to-weight ratio and can be easily moulded or shaped. It is also resistant to corrosion and a good electrical insulator. 
Fibreglass is relatively inexpensive, which makes it a popular choice for many products. Examples of things made with fiberglass range from sports equipment to bathtubs, as well as insulation for buildings. 
6 of 15 – Carbon fibre
Carbon fibre is an extremely strong and light fibre-reinforced plastic which contains carbon fibres. It can be easily moulded or shaped and is resistant to corrosion. Once hardened it is rigid and stiff and acts as an electrical insulator.
Carbon fibre can be expensive to produce but is commonly used wherever high strength-to-weight ratio and rigidity are required, such as:
· Aerospace equipment
· Automotive equipment
· Civil engineering projects
· Sports goods
7 of 15 – Particle-based composites
Particle-based composites are made by mixing together bits of materials. Often, this involves using smaller and larger chunks of material so that the larger parts sit in a matrix of smaller parts. 
Common examples of particle-based composites include concrete, which is made of cement, sand and gravel, and cermet, which is made of ceramic and metal. 
Mixing particles together in this way creates strong and dense materials that are useful for building large buildings and other structures. 






8 of 15 – Cermet
Cermet is a composite material made by combining ceramic and metal. This brings together the conductive properties and strength of metals with the ability of ceramics to withstand very high temperatures. 
There are many types of cermet, using different ceramics and metals. These different raw materials can alter the properties of the final composite.
Cermet has many applications, but is particularly useful in the aerospace industry where it is used for making parts for aeroplanes and even spacecraft. Cermet can survive very tough environments with extremes of heat and pressure. 
Cermet has a wider variety of uses at a more domestic level also. For example, it is used in electrical components such as resistors and fuel cells, as well as being used to make cutting and machining tools.
9 of 15 – Syntactic foam
Syntactic foam is a type of material made by inserting pre-made bubbles into a polymer matrix. The bubbles are often made of glass, ceramic or even metal. This combination gives high strength whilst maintaining a low overall density, with considerably high structural integrity. 
The combination of materials also makes them very hardwearing. This is particularly important for marine applications, where the materials will sit in water, sometimes saltwater, for long periods of time at risk of corrosion.
Because of its properties, syntactic foam has many applications, particularly in insulation technologies and in marine engineering for buoyancy. They are also used in sporting goods, such as tennis rackets and footballs. 
10 of 15 – Sheet-based composites
Sheet-based composites are created by layering multiple materials on top of each other to create a single piece of strong material. 
Some of the most common sheet-based composite materials are made of wood, such as plywood and chipboard. In these cases, a mixture of wood pulp, resin and veneer are used to create panels that can be used in building furniture, walls and rooves. 
Layering materials in this way builds strength that cannot be achieved from one layer alone. For example, consider how much harder it is to tear through a book than a single piece of paper. 






11 of 15 – Question 1
What are the three main types of composite materials?
a) Fibre-based composites
b) Mylar-based composites
c) Particle-based composites
d) Sheet-based composites
e) Textile-based composites
Answers:
· Fibre-based composites
· Particle-based composites
· Sheet-based composites
12 of 15 – Question 2
What is cermet made from?
Choose all that apply.
a) Ceramic
b) Organic
c) Metal
d) Gases
Answers:
Cermet is made of ceramic and metal.
13 of 15 – Question 3
Complete the sentence.
Sheet-based composites are created by…
a) Layering multiple materials on top of each other to create a single piece of strong material
b) Sewing together fabric sheets of different materials to create a single strong piece of material
c) Mixing together particles of materials to form a strong matrix with larger inclusions
Answer:
Sheet-based composites are created b layering multiple materials on top of each other to create a single piece of strong material.



14 of 15 – Question 4
Indicate if the following statement is true or false.
· Mixing fluid materials such as resin or concrete with fibrous material allows them to be shaped easily into complex shapes whilst still being very strong.
Answer:
True
15 of 15 – End
Well done. You have completed this session on composite materials.
You should now:
· Know the definition of a composite material
· Be able to identify the three types of composite materials
· Be able to give examples of some composite materials
If you have any questions about anything covered in this session, speak to your tutor for more help.
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