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The Chemistry of Steel Making! 
 

 

Task 1 -  Pre Reading Activity  
 

Use  some or all of the provided words to write a few sentences about steel. 

 

 

 

 
 

 

 

         iron 

 

alloy 

 

       tungsten 

 

         nickel 

 

carbon 

 

chromium 

 

        dense 

 

strong 

 

        shiny 
            

 

         uses 

 

    malleable 

 

construction 

 

corrosion 

 

ductile 

 

      resistance 

 

Name:____________________ 

Class:____________________ 

Date:____________________ 

Chemistry Gr 11F 
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Task 2 – Reading Activity 
Steel is an alloy, consisting mainly of iron, with a carbon 
content of 0.2% to 2.1%  by weight. Though the use of 
carbon is most common for the production of steel, 
other alloying materials like tungsten, chromium and 
manganese are also used. The proportions and forms in 
which these elements are used, affect the properties of the steel that is produced 
- increasing the carbon content for instance, yields a steel with increased strength. 
This is particularly important in the making of steel for different purposes - the 
strength of steel needed to make a beverage can, is obviously different from what 
is needed to make railway tracks.  

Properties of steels 

 

Metals are so useful because they usually have some or all of the properties 
shown below:  

1. Good conductor of heat  
2. Good electrical conductor  
3. Shiny  
4. Strong  
5. Ductile  
6. Malleable  
7. High melting point  
8. Dense 

 

A steel can have almost any combination of these properties. For example, if it is 
used to make the cables supporting a suspension bridge, a steel must be ductile, 
strong in tension and have good corrosion resistance.  

Any batch of steel is manufactured according to the customer’s requirement or 
specification. This specification will produce a steel with the properties that will 
do the job for which it is required. 

Making iron is the first step in the production of steel. Iron is usually made from 
iron ore, coal and limestone .The newer methods require slightly different raw 
materials but iron ore, coal and limestone remain the starting point for most 
steel manufacture. 
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Types of steel 

 

Steels are a large family of metals. All of them are alloys in which iron is 
mixed with carbon and other elements. Steels are  broadly described as 
Carbon steel, Alloyed Steel and  Stainless steel 

Carbon steels 

 

The percentage of carbon has a dramatic effect on the properties of the 
material and therefore on the uses for which it is suitable:  

Type of steel Percentage 
of carbon 

Properties Uses 

Low carbon  
(mild steel) 

0.07 – 0.25 Easily cold 
worked 

Car bodies 

Medium 
carbon 

0.25 – 0.50 Wear 
resistant 

Rails and rail products: 
couplings, crank shafts, 
axles, gears, forgings 

High carbon  
(carbon tool 
steel) 

0.85 – 1.2 Strong and 
wear 
resistant 

Cutting tools 
Railway lines 

Cast iron 2.5 – 3.8 Easy to cast 
but brittle 

Pistons and cylinders 

 

Alloy Steels 

 

The addition of small amounts of other metals to make alloy steels changes 
the properties of the material even further and means that a steel can be 
manufactured that has exactly the right properties for its purpose. 

Alloying 
element 

Properties given to steel Uses 

Cobalt High magnetic 
permeability 

Magnets 

Manganese Strong and hard Heavy duty railway 
crossings. 

Molybdenum Maintains high strength at 
high temperature 

High speed drill tips 
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Nickel and 
chromium 

Resists corrosion Surgical instruments 

Titanium Increased hardness and 
tensile strength 

High speed tool steels, 
permanent magnets 

Tungsten High melting temperature, 
tough  

Cutting and drilling tools 

Vanadium Strong, hard Tools 
 

 
Stainless Steels  
 Stainless Steel contains chromium, nickel and other alloys which prevent 
corrosion of the steel even under harsh conditions like high humidity or 
exposure to corroding acids. It is only steel with more than 4% chromium 
that is called stainless steel. 
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There are a huge number of things that people make from steel. It is one of the 
most common and useful metals. Some of them are: Tools, Machines, Wires, 
Rails for trains, Girders for making buildings, Bridges, Bars for making reinforced 
concrete for buildings and bridges, Hulls of ships, Car and train bodies, Major 
appliances and Cutlery and knives. 

Key Vocabulary 
Steel  Iron ore corrosion 
ingots casting brittle 

 

 

 

 

 

 

Heat treatment 

 

The heat treatment given to a steel can affect its properties too. Cooling a 
red-hot tool steel rapidly in cold water makes it harder and more brittle. 
We could have made the same piece of metal softer by keeping it at red 
heat for longer and then cooling it slowly.  

Once steel of the correct specification has been made, it is ready for 
casting. This a way of giving the metal the basic shape that the customer 
wants. In the past, it was usual to cast the molten steel from a ladle into 
moulds called ingots. The steel was then shaped after it had solidified in the 
mould. This required re-heating the ingot to soften it and then rolling in a 
steel mill. 

 

  Continuous Casting 

 

 

The modern steel industry uses continuous casting, which is more efficient. 
This technique allows molten steel from the ladle to be cast directly into 
the basic shape that the customer wants. By 
adjusting the water-cooled moulds in the 
continuous caster, steel sections can be 
produced in the three basic shapes shown 
on the right: slabs, blooms and billets.  
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A. The table shows some uses of different steels. In each case , the steel will 
need particular properties . Place a  in the appropriate box , the 
numbers list the properties of steel as given in Page 2 of the text. 

Use Property 
 

1 2 3 4 5 6 7 8 

A radiator in a central heating system         

A filament in a light bulb         

A saucepan         

A manhole cover         

The blade of a knife         
 

 

 

 

  

B. Write the property of steel  inside the correct box so that it matches its 
description. 
 

 

 

conductivity, ductility, malleability, durability, strength 

It can be stretched and  
drawn into thin wires 

(wired fences) 

It can be rolled into 
thin sheets, bars or 

beams (roofing) 

It is a long lasting 
material and resistant 

to wear(bridges) 

It is very strong and 
resistant to fracture 

(ships, trains) 

It can transfer heat and 
electricity (saucepan) 

Steel 
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C. Answer the following questions. 
1. How does the percentage of carbon in steel affect its properties? Give 

examples. 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________ 

 
2. There are many different types of steel for different jobs .What type of steel 

would be suitable for making: 
i) a drinks can 
ii) cutlery 
 In each case, explain how the properties of the steel are related to the 
way it is used. 

_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________ 
 

3. What do you understand by the casting of steel? What is the advantage 
of continuous casting? 

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 

4. What are some ways in which steel is used ? 

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
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D. Here below are some of the different types of steels, their properties and 

uses. Connect them correctly using arrows  (                )                                             

type of steel iron alloyed with properties typical use 

low carbon 
steel 

up to 1.2 per cent 
carbon 

resistant to 
corrosion 

car body 
panels 

high carbon 
steel 

chromium and nickel easily shaped cutlery and 
sinks 

stainless steel about 0.25 per cent 
carbon 

Hard cutting tools 

 

E. The table shows pictures of uses of steel. Look at the tables in the text to 
identify which type of steel could be used for the purpose and the property. 

Uses of Steel  Types of steel Properties 

 
                      Drilling tools 

  

 
Surgical instruments 

  

 
Railway tracks 

  

 
Magnets 
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Task 3 – Post Reading Activity  
 
What type of steel would you use to make (give reasons): 

a. A Hammer  
b. Wrist watch  
c. An electrical wire  
d. Scissors  
e. Saucepan  
f. A cars body  

 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
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