
MODULE 3 

ENGINEERING MATERIALS 

The materials which have applications in engineering in making an article of utility are called as 

engineering materials. 

Classification of engineering materials: Engineering materials are classified into following four 

types. 

1) Metals and Alloys 2) Polymers        3) Ceramics             4) Composites. 

 
Metals: A metal is a material that is typically hard, opaque, shiny, and features good electrical and 

thermal conductivity. Metals are generally malleable: they can be hammered or pressed permanently 

out of shape without breaking or cracking well as fusible and ductile 

Metals can be either ferrous or non-ferrous. Ferrous metals contain iron while non-ferrous metals do 

not. Both ferrous and non-ferrous metals are divided into pure metals and alloys. 

A pure metal is an element – Ex: iron, copper, gold - unalloyed (not mixed) with another substance. 

An alloy is a mixture of two or more elements (Ex: iron and carbon) to make another metal with 

particular properties (Ex: steel). 

 

MECHANICAL PROPERTIES OF ENGINEERING MATERIALS 

1. Strength: It is the property of a material which opposes the deformation or breakdown of material 

in presence of external forces or load. 

2. Toughness: It is the ability of a material to absorb the energy and gets plastically deformed without 

fracturing 

3. Hardness: It is the ability of a material to resist to permanent shape change due to external stress. 

4. Brittleness: Brittleness of a material indicates that how easily it gets fractured when it is subjected 

to a force or load. When a brittle material is subjected to a stress it observes very less energy and gets 

fractures without significant strain. 

5. Ductility: Ductility is a property of a solid material which indicates that how easily a material gets 

deformed under tensile stress. 

6. Malleability: Malleability is a property of solid materials which indicates that how easily a material 

gets deformed under compressive stress. 
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CLASSIFICATION OF ENGINEERING MATERIALS: 

 
 

FERROUS METALS 
Ferrous metals contain iron. Examples are cast iron, mild steel, medium carbon steel, high 

carbon steel, stainless steel, and high speed steel. 

 Types of Ferrous metal

     1. Cast iron 

Composition: Alloy of iron and 2-5% carbon, 1-3% silicon and traces of magnesium, Sulphur 

and phosphorus 

Properties and characteristics: it is very strong but brittle. Cast iron has relatively low melting 

point, is wear resistant, possesses good fluidity, has admirable machinability and is resistant to 

deformation 

Application: It is used to manufacture machine frames, columns, beds and plates, housing 

flywheel, manhole cover, automotive parts such as engine block, cylinder head, gear box case 

and machine parts which are not subjected to tension and shocks. 
 

     2. Steel 

Steel is an alloy of iron and carbon which is produced either by basic oxygen steelmaking 

process or by electric arc furnace. 

Steels are broadly classified into 

a) Carbon Steels 

b) Alloy Steels 

c) Tool Steels 
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https://www.substech.com/dokuwiki/doku.php?id=solid_solutions&phase
https://www.substech.com/dokuwiki/doku.php?id=tensile_test_and_stress-strain_diagram















