CONCEPTUAL q UESTIONS

ANS, M's resistance to o
sterial ‘d?notes the largest stress that a material deformatfon' Strength of a
ren gth is important to evaluate bea can sustain. Knowledge of

rin i
Ifa structural system has low strength thge;a;‘t)aqty of the material for construction.
nence may fail. May not exist under high stresses and

Stiff“es,s largely determines the strains of the material, as it is loaded and unloaded
Hig!1 Stlff“esstmetans ;he material exhibits low deformation under loading. Stress',
moisture content an temperature influence both strength and stiffness. Both

itrength and stiffness provide the material the structure wi ili intai
. . re with the ab
its shape and dimensions under loading. e abllity to maintain

Discuss the superconductivity of a conductor with the hel
¥ There is a special class of materials whose
resistance falls to zero when their temperature
is significantly lowered. Such materials are
called superconductors and the phenomena is
called superconductivity. In the figure,

of a curve.

Resistance (Ohm)

resistance is plotted as a function of time fora :::::c'mm
typical material that shows no resistance . i'_lp/erfondurlh‘it.\‘
(superconductivity) at a temperature, called —

ritical temperature Tc. As the temperature is

lowered from higher values, the curve
approaches smaller values of resistance till it becomes zero at T.. The dashed curve

also shows resistance of ordinary material that is not superconductor. Magnetic
resonance imaging (MRI) and magnetic Jevitation trains are some of the applications

of superconductors.

Temperature (K)

holymer solids.

oms, irons or molecules) are arranged in definite

Beometric pattern in the three dimensional networlf, known Tsclons i?am OTderi,The
arrangement repeats itself periodically over t_he entire crystal. f'wsda lg:i:ic; r|‘ sT ;:;
fixed melting point and their particles vibrate about .a :x; ep Examp_les el
arrangement can be studied using X-rays and electron |||1.1|cr? ¢ aptu_re idlssaie
diamcind, sugar and rock salt. All metals aré also crystalline in

l'on, copper and zinc are crystalline.

d of randomly oriented-atoms, ions or

T 1 e
% orphous (non-crystallinE) solid is composs or lattice structures. So these are the
] Molecyles that do not form defined patter

—_—————
Inacrystalline solid, the particles (at
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possess a regular order|y
hous solids that breaks sogp,
ast with crystalline solids,

. not
substances whose constituent parfld?s. d.z amorp
arrangement. There is a very small periodicity In contr
This behavior is called short range ‘f’der', Glass, which is also called fusegq
amorphous solids do not have fix melting point. GIass,

silica, is an example of amorphous solids.

-

This class of solids contains long chain (up to 10,000) of molecules. They a]rﬁ mostly
organic (carbon containing) compounds. Polymers yve: Both crystab Inek and
amorphous regions. After some periodicity, the arrangement change? Ut keeps
continue again. Polymers are of two types; natural polymers and synthe‘tlc Polymers,
Rubber, wool, cellulose and proteins are natural polymers that exist na'ture?lly,
Synthetic polymers are prepared by chemical reaction, called as polymerization,
These include plastics such as polythene and fibers such as nylon and polyester etc,

4. Define unit cell, basis and space lattice

Unit cell

The smallest geometric figure or unit whose periodic repetition in two or three
dimensions forms a crystal, is called unit cell.

-
—

Geometrical analysis of crystal structure is made by associating a lattice point to a
single atom or group of atoms. These atoms or group of atoms are called basis. The
group may contain similar atoms or different atoms. Basis must be identical in all
respects such that the crystal appears exactly the same at every lattice point.

[ -

Crystal lattice + Basis structyre = Crystal
Daramagnetic diamagnetic ang ferromagnetic materials

AnsS
PARAMAGNETIC MATERIALS

In these substances, the orbital and spin axjs of the electrons in an atom are so
oriented that their field support each other and the atom behaves like 5 tinvy magnet
When a paramagnetic substance is placed in 5 magnetic y magnet.

DIAMAGNETIC MATERIA

:rhe substances in which the orbital and spin axis of the electron in an atom are so
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. _ _ laced i ¢
magnetized in a direction opposit?a t;etc:‘":a ;n P i g
at of the applied field. Th
y . Therefore, a
by a strong magnet. Examples of such

mat
“FRROMAGNETIC MATERIALS

In these SubSIE"jCe the i.ndiViduaI atoms act like tiny m i i

petween these tiny atomic magnets is so StH6g:ifat tvhe angnets. The interaction
othere‘fe“ WhEI:I no external magnetic field is present The:e tr"e e are el
magnetic domains. Each domain acts like a small m-agnet w::‘l"ll TaEHEtS . ::’"ej
south Pole_. When a ferromagnetic substance is placed in a nl1: ::Jt?cnf?gd Tlle
substance 1S strongly magnetized in the direction of the applied Eield. There'fore,

ferromagnetic material is strongly attracted b materi
: y amagnet. E
e kon, kel and cobalt. g xamples of such aterials

OFT MATERIA

Soft materials such as pure iron have Hard magnetic materials such as
very narrow magnetic hysteresis loop | tungsten steel, are not easily de-
and they can be easily magnetized and magnetized once they are magnetized.
de-magnetized.

me coercivity of soft magnetic Hard materials have high value of
materials is small while the retentivity coercivity while small Retentivity.

is greater.
E Soft materials have higher relative hHard materials have small relative
permeability.

permeability. J— % :
'} Area of hysteresis loop is small for E!Their hysteresis loop is very fat.

soft materials.

I.HJL/.'
a7y 1y
r B- - hard magnetic material
| cofemagnameterial |

astici
der elastic limits (small deformations), stress and
Mathematicallv

Gtress Strain

Stress =k Strain

7. Explain Hook’s Law an
WX Hook’s law states that un
Strain are directly proportional:
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odulus of elasticity. Its unit

. wnasm
dis kno ials which obey Hook’s law

. : n
el pmpm’mna"w ; nit. Those mater
is same as that of stress as strain has no un’:

i and resulting
i ior between applied stress air
s, A Hoaks 3 thin elastic limits and for sm

meter steel gi

all strains.

ertically or horizontally? hich is its weight W. If the stee|

m T  onti acting on it w .
: First we must identify the force g i+ will distribute itself on the

i ) -
girder is placed horizontally then the force acting o :
wider area of girder and hence there will be no change in the length of the steel

girder. But if it is placed vertically, then the same force will act alo'ng |ts. length onits
cross sectional area which is smaller than horizontal case. Now In this case, there
might be a very small decrease in the length of the girder because of larger stress.
Hence there will be a difference in the length of the 20 mm steel girder when placed

in vertical position but not in horizontal position.
ing is used in concrete beams to

steel reinforcingshould be placed in a concrete beam?
m‘ : Properties of concrete are as follows:

revent cracking. Explain where

i.  Strong,
ii.  stiff and
iii. brittle
Properties of steel are as follows:
i. Strong,
ii.  elasticand

iii.  has higher value of Young’s modulus.

As the concrete beams are subjected to higher stresses, they need to be strong and
also they must have some elasticity which they do not have if acting alone. Their
strength is higher while elasticity is negligible. So in order to achieve some ele;st- it

?nd to prevent cracking of the beams, we reinforce steel bars. These steel b icity
introduced in those regions which are under high state of stress i.e, th Ie o
face of the beam. With the steel bars reinforced in the beams .t}; G
readily. » they do not crack

are removed. When the stress reaches the value of e|as
more valid since proportionality betwe
€n stress and stra;j
In has been |o
st.

(b) If a material o.beys H?ok's law then its stress strain cury ‘
as stress and strain are directly proportiona] for such m € shows linear behavior
When stress is removed, the material gains its actual shate”al'

ape,

tic limit, Hook’s law is no
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be thicker than the upper part? Given
to the tensile and compressijye streng
gridge and building construction are those
aneously under tensile as well as com

cases in which the beams used are

. L Pressive stress. The upper part of the
hen subjected to load, is in the state of compression while the lower part is

under tension. Now :the beams are made uniform then strains may be produced
which can damage the structu.re. In order to reduce this discrepancy, beams are
nade in such a way that their lower part is thicker than upper part. With this

sim
peams W

ometry, the beams can tolerate load easily.
e

A
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