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Ceramics 
 
 
 
 
 
 
 
 

 

Ceramic: a hard, durable, non-metallic material which is generally unaffected by heat, e.g. glass and china. There 
are two categories of ceramic, clay and glass.  
 

 

Bricks, porcelain and china are clay ceramics. They are all made from clay, which is shaped and then heated to a very 
high temperature.  
 

Glass ceramics are made by melting sand and letting it cool and form a solid. Glass has crystals so glass is transparent.  
 

Metals 
 

 

Metals: most are strong, hard, shiny solids with high melting points. They are good conductors of heat and 
electricity. They are ductile and malleable.  
 

 

Metallic Compounds 
Structure: 

 

The structure of metal is known as a giant lattice.  

 

Does it conduct electricity?  
 

Yes. 
 

How do metals conduct 
electricity? 

 

The electrons are free to move throughout the metal. This is why all metals 
conduct electricity. 

 

Melting and boiling point:  

 

Metallic bonding is quite strong, so metals are all solids at room temperature 
(except mercury) and generally have high melting points. The strong bonds make 
metals strong materials. 

 

Metals are often called malleable and ductile. But what do these terms mean?  
Malleable: means it can be hammered into shape.         Ductile: means it can be drawn out into wire shape. 
 

Alloys 
An alloy is a mixture of two or more elements, where at least one element is a metal. Many alloys are mixtures of two 
or more metals. 

                                
Alloys are usually harder and stronger than the pure metals they contain. 
This is because the different sized atoms make it harder for the layers of atoms to slide over each other. Alloys are 
useful because they allow the best properties of metals to be combined. Steel is an alloy, it is a mixture of iron and 
carbon, (mostly iron though).  
 
 

Composite Materials 
 

Composite material: a mixture of two or more materials which are combined to produce a material with better 
qualities. For example, reinforced concrete.  
 

Most composite materials have two components: 
 

1. The reinforcement – this gives the material its strength.  
 

2. The matrix – this gives the material some flexibility and reduces its brittleness.  
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An example of a composite material is fibreglass. This is made of a combination of thin glass fibres which provide 
reinforcement, as they have a high tensile strength, and a polymer resin which forms the matrix around these glass 
fibres. Whilst the glass fibres provide high tensile strength, they are unfortunately brittle and could easily break.  
 
The polymer resin around the glass fibres provides a measure of flexibility and is hard wearing which counteracts the 
brittleness of the glass fibres. Fibreglass, as a composite material, has positive properties from both components; it is 
strong yet light weight and tough. 
 
 
Let’s look at another example reinforced concrete.  
What is reinforced concrete made of? It is made by pouring wet concrete around a skeleton of steel rods or steel 
mesh, and allowing it to set. 

The matrix: the concrete. 
 

The reinforcement: the steel rods/mesh. 
 
Why do we bother mixing these together? Every material has its weaknesses. Concrete is extremely good at surviving 
being squashed (high compressive strength), but it is brittle and snaps easily when it is stretched or bent (low tensile 
strength). Steel, on the other hand, is very strong when stretched and bent (high tensile strength). 
 
By combining them, the steel provides the tensile strength that the concrete lacks. The resulting composite material 
has the best properties of both! Reinforced concrete is incredibly strong whether it is being squashed or stretched, 
making it the perfect material for building skyscrapers and bridges. 
 

Exam hint: If we are asked to explain why reinforced concrete is a better building material than normal concrete, 
we must use the correct vocabulary to get the marks. Make sure to mention that normal concrete has a low tensile 
strength but the steel reinforcement gives it a high tensile strength ������. 
 

 
 
 
 


