Table 5.2. Mechanical properfies
s i

l . is able t0 retain its original shape and size after the removal of
the load.

/ Examples : Steel and rubber.

1

/ This property is desirable in materials used in tools and |

machines.

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

v/ Examples : Clay and lead.

v This property is of importance in forming, shaping and
extruding operations.

3. Ductility : v 1t is the property of a material by virtue of which
it can be drawn into wires before rupture takes place.

Y Ductility of material can be measured by the percentage of
elongation and the percentage of reduction of area before

ru R wire
pture. Cnode H T e droun oxgh‘:?o',f,,? siver

" Examples : Gold, platinum, silver, iron, COPPEL,
aluminjum.

" A knowledge of this property is important during fabrication !

Opérations. I
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3. Malleability + ¥ 1t is the property of a material by virtue o
which it can withstand deformation under compression withg,, |
rupture.  ©nable 4 to be Arewe sut \n 1o Sheew ‘
v Examples : Gold and lead. |
v This property is of importance |
B A ———

g.— Brittleness : ¥ 1t is the property of a material by virtue of
which it will fracture without any appreciabli‘ decfiorm\ation.

v Examples : Cast iron and glass. Spfomria- g
v This property is desirable in machine parts which may be

L subjected to sudden loads.

6. Hardness : v It is the property of a material by virtue of which
it is able to resist abrasion, indentation (or penetration),
machining, and scratching. lmfon'f /*zb;;‘f:_ beriehien, |

v It is measured by the resistance of the material it offers to
scratching. ex —+ stellte, Leram'es

@ -’A(u:mmum- y (ofp

in forging and rolling

—

v Examples : Diamond, quartz, and glass.

7. Toughness: v 1t is the property of a material by virtue of

which it can absorb maximum energy before fracture takes

place &b\e 1+ 1o bL *Nl‘f‘d/ b‘\t' 5’fr¢‘1¢hd
' when load  aprlied ey 4 Titanurm-

v It is measured by the tenacity and hardness of the material.
v' Examples : Mild steel, brass, and wrought iron.

8. Stiffness : v It is the property of a material by virtue of which

it resists deformation, Mete! €on Mesisr deformanon. whon
eiterna| |ood appied

v' Modulus of elasticity (i.e., ratio of stress to the strain below
elastic limit) is a measure of stiffness of a material.

9. Resilience : v It is the property of a material by virtue of which
it stores energy and resists shocks or impacts. |
v' 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 upto

the elastic limit is called the proof resilience, and the proof

resilience per unit volume is called the modulus of
resilience.
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10, Creep : v 1tis the property of 5 Mmaterial by virtue of which

jeforms continuously under a steady load

v This property is considered
boilers, turbines, erc.
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(1. Endurance : ‘/ It is the property of a material by virtue of
which it can withstand varying stresses,

v The maximum value of stress that can be applied for am
indefinite times without causing its failure is known as
endurance limit.

v This property is desirable in the design and production of
parts subjected to vibrations.

12. Strength : ¥v' It is the property of a material by virtue of which

it can withstand or support an external force or load withou

nhstond (0) RessE Sxfecmal apphed \eod
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v This property is very important while designing vanous
structures and components.
(a) Elastic strength : It is the value of load corresponding

transition from elastic to plastic range.
It is the value of load corresponding

rupture.

o

(b) Plastic strength :
plastic range and rupture.
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13, Impact strengrh : 1t is the
which it can resist or absorb shock ener

a material by virtue of which it

14, Fatigue : 1t is the property of s
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