
Table 5.2. Mechanical propertles 
Elasticiy: I 

hle t able to retain its original shape and size after the removal of 
It is the property of a material by virtue of which 

the load. 

Examples: Steel and rubber. 
This property is desirable in materials used in tools and 

machines. 

Plasticity: It is the property of a material by virtue of which 
a permanent deformation (without fracture) takes place, 
whenever it is subjected to the action of external forces. 

Examples: Clay and lead. 

This property is of importance in forming, shaping and 

extruding operations. 
Ductility: It is the property of a material by virtue of which 

t can be drawn into wires before rupture takes place. 

Ductility of material can be measured by the percentage of 

elongation and the percentage of reduction of area before 

rupture. enade H be draun out 1 to Th i 
Coper S:Ve 

Examples: Gold, platinum, silver, iron, copper, and 

aluminium. 
Examples: 

Knowledge of this property is important during fabrication 

operations. 
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of 
4.) Malleability: v II is the property of a material by virtue 

out which it can withstand deformation under compression withoO 

Enabie to be drawn out n to Shode 

Examples: Gold and lead. 
CAtumunum , 

lopu 

This property is of importance in forging and rollin 

rupture. 

operations. 

5. Brirtleness: It is the property of a material by virtue of 

which it will fracture without any appreciable deformation. 

Examples: Cast iron and glass. 
Perte to duenie 

This property is desirable in machine parts which may be 

subjected to sudden loads. 

6. Hardness: It is the property of a material by virtue of which 
it is able to resist abrasion, indentation (or penetration) 

machining, and scratching. enabe + to rass encicohon, 

It is measured by the resistance of the material it offers to 

scratching. 
Examples : Diamond, quartz, and glass. 

ndertati on abfo61on 

ex 6te llte, Ceramis 

7Toughness: It is the property of a material by virtue of 

which it can absorb maximum energy before fracture takes 

hable t to be twisted, bent stretehed 

whn Id applied e TitanuM 

It is measured by the tenacity and hardness of the material. 

Examples : Mild steel, brass, and wrought iron. 

place. 

(8. Stiffness: It is the property of a material by virtue of which 
it resists deformation. Metal Con eelt deornaho wn 

esternel laod aphed 
Modulus of elasticity (i.e., ratio of stress to the strain below 

elastic limit is a measure of stiffness of a material. 
9, Resilience:It is the property of a material by virtue of which 

it stores energy and resists shocks or impacts. 
It is measured by the amount of energy that can be stored per 

unit volume after being stressed to elastic limit. 
This property is desirable in materials used for springs. 
The maximum energy which can be stored in a body upo 

the elastic limit is called the proof resilience, and the proo 
resilience per unit volume is called the modulus of 

of 

resilience. 
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10. Creep: It i 

forms continuously under a steady load 

It is the property of a material by virtue of which it 

This property is considered in designing 1C. engines. 
boilers, turbines, etc. 

Endurance: . t is the property of a material by virtue of 

which it can withstand varying stresses. 

The maximum value of stress that can be applied for an 
indefinite times without causing its failure is known as 

endurance limit. 

This property is desirable in the design and production of 

parts subjected to vibrations. 
12. Strength: It is the property of a material by virtue of which 

it can withstand or support an external force or load without 
Nthstand (o) kess eutenal applhad laod 

e Plon Carbon stee rupture. 

This property is very important while designing various 
Wth at falura 

structures and components. 

a) Elastic strength: It is the value of load corresponding to 

transition from elastic to plastic range. 

(b) Plastic strengtl: It is the value of load corresponding to 

plastic range and rupture. 

Impact strength : It is the property of a material by virtue of 
13. 

wch it can resist or absorb shock energy betore it fractures. 

14 
gue: It is the property of a material by virtue of which it 

Oms under the fluctuating or repeated loads. 

ole metai To efaute 
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