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Unit 6 – Metals 

1. Metals 
Metals are materials that are important in many industries, such as: transport, telecommunications, 

machinery, construction, and manufacturing. 

1.1 The properties of metals 

Usually, metals are hard, non-adhesive, cold, smooth, and shiny.  

Physical Properties 

Strong (mechanical strength) Can resist forces without becoming easily deformed. 

Ductile and malleable Can be made into wire or thin sheets 

Plastic and elastic Some metals are elastic 

Electrical, thermal, and acoustic conductivity Good conductors of electricity, heat, and sound 

Magnetic Some metals are magnetic 

Fusible Can be easily welded 

Expansion and contraction When temperature rises, metals expand. When 
temperature drops, metals contract. 

Chemic al Properties 

Oxidation Metals react with oxygen in water and air 

Ecological Properties 

Recyclable and reusable Most metals are recyclable 

Toxic Some metals are toxic 

 

1.2 Where and how metals are obtained 

Metals are taken from minerals. This can happen in two ways: surface mining and underground mining.  

In both types of mining, explosives, excavators, drills, and other machines are used to extract (or mine) 

the mineral from the rock. 

After mining, minerals are separated into ore and gangue. In an ironworks, the metal is extracted from 

the ore using chemical and physical processes.  

1.3 Ferrous metals 

Ferrous metals are metals that contain iron. They are common, inexpensive to extract, need processing 

to produce pure iron, and are used to make alloys. 

An alloy is a mixture of two or more chemical elements. The main element in an alloy is a metal. 

Iron alloys are mixtures of iron and carbon. The name of the alloy has to do with the amount of carbon 

in the alloy. Some common iron alloys are pure iron, steel, and cast iron. 
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Pure and cast iron 

Pure iron is a grayish white metal. It has magnetic properties. It corrodes easily, only melts at very high 

temperatures, and is difficult to machine. It is often used in electrical and electronic components.  

Cast iron is very hard and resistant. It is often used in machinery parts, pistons, street lamps, drain 

covers, and many other things.  

Steel 

Steel is an alloy of iron. It contains a small amount of carbon. It has better mechanical properties than 

iron, because it is very hard and strong.  

Alloy steels: other chemical elements can be added to 

steel in order to improve it or to give it different 

properties. Some common elements that are added to 

steel include silicon, nickel, chrome, and lead. 

The steelmaking process: the process of making steel 

follows these steps. 

1. The iron mineral is washed to remove 

impurities. 

2. The iron mineral is crushed and sieved (the 

gangue is removed from the ore). 

3. The iron ore is mixed with carbon and 

limestone. 

4. The mixture is smelted (heated) at a 

temperature of over 1500⁰C in a blast furnace. 

5. Pig iron (impure iron) is obtained.  

The pig iron is then processed, and the impurities are taken out.  

1.4 Non-ferrous metals 

Non-ferrous metals are metals that do not contain iron. They have many different uses, but they are 

usually expensive because they are not common and they can be difficult to extract or mine. Non-

ferrous metals are classified by their density: ultra-light, light, and heavy. 

Light and ultra-light metals 

Aluminium: a silvery-white metal that is highly resistant to corrosion. It is very soft and has a low 

density.  It is highly malleable and ductile, and it is good at 

conducting electricity and heat. It is used for planes, cars, bicycles, 

and making drinks cans, among other things. 

Magnesium: a shiny, silvery-white metal that is very light, very soft, 

and very malleable. It is not very ductile, and it reacts very strongly 
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with oxygen. Alloys made with magnesium are very light. It is used to make cars, airplanes, bicycles, and 

fireworks.  

Titanium: a silvery-white and shiny metal. Titanium is a light metal that is very hard and strong. It is used 

most commonly in the aerospace industry, to make artificial limbs, and in building structures (such as 

the Guggenheim Museum in Bilbao).  

Heavy metals 

Lead: a silvery grey metal. It is soft and malleable. Lead fumes are highly toxic. It is used to make 

batteries, and is also used to protect against radiation. 

Tin: a shiny white metal. It is very soft, and it does not oxidize at room temperature.  

Zinc: it is bluish grey and shiny. Zinc is not very hard, and it is weak at low temperatures. Zinc is added to 

other metals to stop corrosion.  

Copper: copper corrodes (or oxidizes) very easily. It is used in electrical wire, telephone lines, pipes, and 

other things.  

Bronze: it is an alloy of copper and tin, two other heavy metals. It is resistant to wear and corrosion.  

Brass: it is an alloy of copper and zinc. Brass is very resistant to corrosion. It is used in plumbing, as well 

as in making capacitors and turbines. 

2. Shaping techniques 
The way a metal is shaped depends on the type of metal it is as well as the object that is going to be 

made. 

2.1 Shaping 

Unprocessed metal is shaped to improve its mechanical properties. Metals are shaped by mechanical 

force or by heat.  

Rolling: metal is passed through rollers, forming metal sheets or bars. 

Extrusion: the metal is heated and passed through a die (a mould) of the shape required. Used to make 

bars, tubes, or other long shapes. 

Forging: the unprocessed metal is placed on an anvil, and then beaten by a hammer to form the 

required shape. 

Press forging: heated, unprocessed metal is placed between two dies (moulds). The dies form the shape 

of the desired object. This method is commonly used to make car parts or other mass-produced objects. 

Punching: a sheet of metal is punched to make the required shape in a mould. This method is used to 

make hollow objects, such as bearings.  

Bending: a metal sheet is forced into a curved shape or an angle. 
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Wire drawing: metal is stretched out over a rotating drum. This process is used to make metal strings 

and wires. 

2.2 Powder metallurgy 

This is a five-stage process: 

1. The metal is ground into a powder. 

2. The metal powder is pressed into steel dies. 

3. The metal powder in the dyes is heated to a temperature that is close to 70% of the metal’s 

melting point. 

4. Pressure is applied to the heated metal. 

5. The object cools. 

This method is used to make objects with very precise shapes.  

After this process is used, other processes can be used to change the dimensions of the object or to 

improve its mechanical properties. 

2.3 Casting 

Molten metal is poured into a container with a hollow space. This mould can be made from different 

materials – most commonly sand, steel, cast iron, or wax.  

 

The casting process:  

1. The metal is heated to its melting point. 

2. The liquid metal is poured into the mould. 

3. The mould and metal are left to cool, until the 

metal has become a solid again. 

4. The solid metal is taken out of the mould.  

The way a metal is cast depends on the type of metal 

object that is being made.  

Sand casting, die casting, wax casting, and centrifugal casting are all different methods of casting that 

can be used to give metal objects different mechanical properties. 

 


