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Unit 4: Materials 
 

1. Raw materials 
A material is a substance that has been prepared from raw materials for making different types of 

products. Raw materials are substances that are extracted directly from natural objects. 

2. Materials 
Raw materials are turned into various types of materials through two processes: 

Chemical Processes – a substance is turned into a different substance with different characteristics.  

 Example: petrol derivatives are manufactured to be made into plastics. 

Physical Processes – a substance is changed into a different state, but maintains its main characteristics. 

 Example: a tree is manufactured to make wooden planks. 

3. Manufactured goods 
A manufactured good is any object created by humans to satisfy their needs and improve their standard 

of living.  

The manufacturing process: 

1. We get raw material from nature. 

2. We process them to make materials. 

3. We make goods with these materials. 

 

Technical materials 

Common materials used to make manufactured goods are called technical materials. These include 

materials such as wood, metals, plastics, textiles, stone, and ceramics. 

4. Properties of materials 
Materials are selected based on their properties – how they react to certain stimuli or the inherent 

unchangeable properties of the materials. 
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Physical properties 

These are the properties related to external stimuli.  

Electrical properties 

Materials can be good electrical conductors – electricity can pass through them. Materials that are not 

electrical conductors are called electrical insulators.  

Thermal properties 

When a material is heated, it can react in several ways. 

Thermal conductors are materials that conduct heat. The opposite of this is a thermal insulator, which 

does not warm or cool even if it is in contact with a material that does.  

Materials can also change their shape when exposed to different temperatures. We call this expansion 

(when the temperature increases) and contraction (when the temperature decreases). 

Fusibility: some materials change from a solid to a liquid when heated, then back to a solid as they cool. 

Materials that have this property can be used to fasten things together. 

Welding is the process that fuses materials together.  

Acoustic properties 

If you can hear sound through a material, it has got acoustic conductivity. Acoustic insulators do not 

allow sound to pass through them. 

Magnetic properties 

Magnetism is the property that allows materials to attract metallic or magnetic materials.  

Optical properties 

There are three ways to describe the optical properties of a material: 

1. Opaque objects cannot be seen through, and light does not pass through them. 

2. Translucent objects cannot be seen through, but light can pass through them. 

3. Transparent objects can be seen through and light can pass through them. 
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Mechanical properties 

When forces are applied, different properties of a material can be observed. 

Elasticity – allows a material to return to its original shape after being deformed. 

Plasticity – allows a material to be permanently deformed. 

Malleability – allows a material to be spread into thin sheets or films. 

Ductility – allows a material to be formed into filaments, or wires.  

Other properties 

Hardness – a hard material cannot be easily scratched by another material.  

Toughness – the resistance to breaking when hit by something. 

Brittleness – when a material breaks easily after it has been hit by something. 

Density – the relationship between the mass of an object and its volume.  

Porosity – materials that can absorb or release liquids or gases are porous. These materials contain 

small holes called pores.  

Permeability – materials that allow water or other liquids to filter through them. 

Impermeability – materials that do not allow water or other liquids to go through them. 

Chemical properties 

Oxidation 

Oxidation occurs when a material is exposed to oxygen in the air or water. This most commonly occurs 

with metals. Another way to talk about oxidation is rusting, because the reddish-brown substance that 

forms is called rust. 

 

Above: rust spots on a car. 

Ecological properties 

Materials can be classified according to the impact they have on the environment. 
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1. Recyclable materials: can be reused. 

2. Toxic materials: are harmful to the environment. 

3. Biodegradable materials: decompose naturally over time and do not damage the environment. 

There are also raw materials that are renewable – they can be regenerated by nature. Raw materials 

that are not naturally renewable are called non-renewable. 


