Physics of Solids.....]
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i defined as the ratio of tangential dtfmmmgfmlﬁ'lp -3
g sheared, i.e.

Shear stress = £ A1)
A

i is the ratio of displacement of the sheared face Ax and the fixed

_ displacement of Sheared face
displacement of fixed face
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ake different forms in the situations shown in the Fig, (

nations the stress and strain are proportional to each other.
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| MS k %(strain) .(16.10)

oportionality constant and is knnwn as modulus of elasticity.
an empmcal law and is found to be valid for most materials.

are some materials which do not exhibits this linear relationship

S-STRAIN CURVE I

. stress and strain are usually measured using a machine that
erial at a fixed linear rate and records the stress. :
is gradually increased in steps and the change in length is
are then plotted on a graph .A typical graph for a metal is
The stress-strain curves vary from material to material, These |
0 understand how a given material deforms with increasing loads.
¢ can see tha: in the region betwaen D o A, 1he curve ﬁlmm.
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2.4m long, of cross section 16em® was found
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cal properties of solids l
l | properties of a material are those propertics that involve a

0 applied load. The mechanical properties of metals determine the
s8 of a material and establish the service life that can be

al properties are also used to help classify and identify

05t common properties considered are strength, ductility,

ice, and fracture toughness. __

eneral ability of a material to withstand an applied force.
ness is a measure of how easily a material can be
Ve a low resistance to impact. Well known hard m
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Figure 16.11: stretched wire curve

the wire duning siretching = (average force) x (extension)
~=area of shaded strip -(16.11)

WS ﬂm F'is not constant during the extension. However,
10 be drawn quite wide for clarity, we can imagmﬂ
wish, and the thinner it is, the smaller the ch __.'"fﬁ._mgﬁ';.r"
ndingly small extension.
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tic. The behaviour of these thre

| ~ external magnetic field.
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8.16: (a) & plece of ferromagnetic material which is not
L C uﬂme the domain poles are not aligned; (b} the domain
v ”f g with an external magnetising force (H]. -

g
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ymagnetic substance (c.g. iron, nickel, cobalt etc.) is placed m a
el substance is strongly magnetised in the direction of the apphed
ffote, ferromagnetic material is strongly attracted by a magnet. The

an pammagncmm are weak forms of magnetism. However,
bstances exhibit very strong magnetic effects.
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..: ine) Solid is composed of mn&ﬁmlrmi

u:-'ﬂ;vm{ is called unir cell.

onstant and it is called elastic modulus
external force F 10 the area of cross-section
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d Modulus of Elasticity. =
nce in the length of a 20 meter steel girder

s

8 nwd in concrete beams to prevent crath:tng,
forcing should be placed in a concrete h-e:anx?

by the elastic limit of a material.

) be thicker than the upper part? Given reasons fo
elerence to the tensile and compressive str&ugth.




(4% 10 I 51 '
el rod 0.50m long and lem in radius is subjected to 4 ten ,F‘ﬁ

-
|

it ame mt does the rod stretch?
{{a} 031 x 10 Nm? (b) 1.6 x 10 {c}nsx :n*m)

metched length of 12m and it stretches by 1.2x10%m
ﬂ'Nm lsapphad Whatmthastmm : per uni







