o

5 1 ‘ ” — - - -
i

e

!

&

1
£ eq

1 i
i

g

—

1%

4

?J..

]

k.

s

!

'
£
i
i
—
b
i
i

< A

e
e

4

i

{

120U ) 200U, Fo) day

¥ 0la

seificalion  of E.rtc]meemfr}:? Madestial .

| @:r\a‘meemin@, ma"\‘e‘niulﬂﬂ

b

o VT T
< e
| e

-{..;i:‘;_“_ _Ee.n.&)_Lf.Uﬁ__ B b “~“Q-on~vhf_l)l0\lc Oiwan'\c : 'Inmzaam

i -

I 1 « Coppedt  +Plagtic. - Minenals
" _ﬂie_.\'e_ _Cagk isen + Tin  +woool  Cement

[ “Zine + faped( .’ Cilass

* P\ain

Ty C}Lg@f * lead. * Aubbest ‘' Cesemic

+ Couthon * Mhite . Nickel. * leathey .‘.Gwm{.hi.{e

_*_Alloy " Matleablo * bwaes

|

- Nodulest/puckil. P

i

1]

* Metals = wetala  ove the substance -

b.’

]
|
2
‘I

ing paopesttes like oduetility , malleabili

hav
{

Wt ToLou s, . Nosimally majon metals _aste

N

solid ol stoom  tempaatuote  excepl ¢

- Aall

metals e, hoving  hi h_“theyymol M

~_and__electstical _eonduckivily.

I+ Same exa mf)_le,g-w%___.mnd;Q-L-i:_h_..ﬁ’-'L.| Ve, Coppest,
T Guold, Aluminium_,_Txon , Zine , lead ede.




, V&J f

o v é_)éalﬁ _can__be k,u@:rlhem d\Vlde_J_r\'\:L__
4w a.ﬂou,os R LT TPFISIES SRR .

e SO ST S—

________——.—_.__,_—-—-——-——

QL___FQJLSlO_KLQ  mletale - The lesisious  metals
o_am,,:thb_.z.a Which _have dhe 110N Qs
 _theid . main congtituents , ouech Qs
_east isaon, DQS_'\_D,Ué]b’f ison_.anad  Gteel.

i

_ by Non-festious: Metale t - The non-testious
etals ote +hose which have a metal
bihost Hhan iston_ Q&  main conshtuents,
such a5 coppest, Aluminium 03088 ote.

¥ Non- Metals - Non- metala.  @dle the

2ubetance WMLMMQA _which

A0 ,QPI)Q}LO!H,u anHIQ, r;LuM and:
non ;%on,oéwué | oo
« non- metals axMe bad O;onowcto_si of
heat and electsiiecity. rp ! d
o, '— fPlactice . (Aubbe A, le atheyn ¢to.
« Non-metafs hoave vesy 'hiﬁh SegisHyity.

jﬁ Alloys t= Alloys aMe the Gompoei{—i'on el

4 wo o4 move metale oy metal ownof -
 non-metal Aopethest , Alloys aste :
_having good % e hani Oal 84 yendh . —

= Bxe qugeléj (he1Q39, thyvonze. , (‘Hunngzjo'l P-H’A. |

-t

mlhz. ; _ : /j



- * Ceviamic . malestiials "= oL SO
= Cestamic._matestials e n o.n__me:i allic c_\
~50lids. Thege  aote _made Orb inosigaaic
compounds  guch _ag  oxides N.,r\anr_s»qu AR L
_. ___ajlicates GT\CL mcm(blde <IN
“These cesiamic  _malesitals  aole 0.0_(A)
. --_QX’LE'JLS_I vely. _.u_u-zd_*__n_mm__dkn..ﬂ:teaj_eni_ _&ngimzeﬁm\é}
i%__'.,__ _teldg.
- ~~~—-&-2< G«IIL?MLQJ—__%_LLLe_Gj_ﬁ 88 ; Cement , concuete
L _ete. | _— ,

2";;%,;*__62&6_@_0{0 motewiale \—

~ All__0319anic _matesials  asie - having:
N Q_Q%b()lﬂg as. Q- Common olemanl_\ufn,
- anic__matestiale  Casthon 14 Chemically
<z0mbmed with - oxygen, hydsogen  and
| J)’Hile_ﬂi_D_QD_LDEtOHfLQ f‘ubfsfl-(?nc’pf’ : :
, . &x- Plastes .,PvC ,,jvun'Hfm%ﬂ(’ + Auhbey ele.

>

4
Vi
-4
\
O m—
234 RIS, L SN b I -




r CaystalStsiuctusie =

7o\

—

L

/Q%fﬂg—l—\émc.‘?\_\f_ﬁ{ml 5. QA 601:id 1Ohoge
___atoms aie gusianged in Q highly

Nepeating pattedin in
al\ distection. 5

e

* Unit Gé\L'* A unﬁ% cell {5 4he amalleat

___ sepeah Y\@ Stuuetuie in_a c oy 5tal
Lot co J(h %ofmm%emL the overHe s
(awmngemoﬁir de_atom  6X moleecules  in

U D

QA S5o0lin m0+99110[. T+ l; Q buﬂobnﬁ
bloek that  Lohon &wﬁm'Fed in
AhsMee  dimens) anc sae/negua%e% +he - enls

\aﬁﬁggmﬁ ey 5+ql U%muc+u9w_, rik

C oy 5tal {(ﬁ{‘i ce .-

F\P‘C_91\J‘3+Q| latdice s +he 9vmme+_91mo&
Yhete _dimensional Styiuctusial a%Hange.
Ment o atom,ions ox  malecules inoide

I C.%x?%faume golid _as  point.

— -~ Chosactesiistica '~ |
<o) Th g cnystal lattice eaeh  atnm
15 siep sieated by Sméﬂe

pOoint.
[

R $Sa,9 | .




4

’{i

';?’,1 =

188

.1_@ J_he_,;.e pmn% GUl? cmmCI__J_@_ﬂch‘Lae,_()_ﬂmi
czgxﬁ)_m_{émf_L__pomb aste  Apaethert Jmned JW

|
2

?:ff_ha_ﬁﬁimmﬁh\ Line _in aU(’w;_amL lattice.

ij:,__u o \.GH\C(’ puxnl

;J': \ / : <
£ Py ; Gl e SN S s =
31 ‘”/(A- 1 Y "/3‘3 t/.r‘% /—.r“ ‘
11 P W f P g A VTR

§ g ] J X !

T lattice 7—~ _ J

o 4 3 o
Y T®rC Va

Ly [ foX . S 1 ) SRRV o - g
. L ] ? i
i d ; L. | [ A2 A ' -

I e | LT T
it : unixeetd tr | PP Wz A2 Lof —

P /
&3 )L(J Al

C (}i}! odonl il 1 rh co

%k Simele Cubi'c“*@ﬁs\m&ru%é: (Sccﬁ

In this, ene atom is located at. each - @lr“

4the oiaht Conne aL ‘he (’ubo fthAQJnSlW‘

{ it COH}J&iﬂ' el h’]’ia‘]’(}ms

gx'= polonium(Po)

RSN




K3 A\zeﬁmaa no_ O[; _-_aﬂcom-_-PesL_uad_aeﬂ_L&J\

~

e ————
e e e e
et e e

= &,—__—‘4—‘&-%_&

L
£ = Hp d obm ot cosMnes

e i G= Ny 046, _atom 0N (Lja(’@%;
C= No % centsie - oatom-

3 N in 5¢c = a8 4 & 4 ¢

| = & 2 1

B 0 4O

I (2] 2 4

1?
-

e

* Body Centsed, Cubic SGtsuctuse [ pee) -
1o Bee stsiuctudse dhesie is ene atom ot
each _cosnest o the cube and ene  _alome
at the boaly (’Q,n’l Yo GI( Ahe cube . Eoeh

‘T\nemehosw he ®Oc .%Jmuc—hme contoin nine
atom . 'Tth +uDQ a unit cell lrmmd 1N

___meral lil4e ’\Jr\mum L oodium ., 00%050\um  Tsion

—__ _bosium,vanadium, molubdgnum e'te

\fti\d o £ﬂ \

&F\ 4 O % i
% s _
-\‘ i
T 5 3 | Z _ . ﬂ/
= 1419



e g B

| 'J‘_%_Eacke _ﬁenbLed__Cub'cﬂeJmuemste_ ﬁF(’C’)

_In_this unit_cell ,an_Qtom_i5
_€ach cosinest ok

loe c;re_d _._C&im

+he cube _and_ in__additon,
atom i6 located ot the centse @}f‘

'f?.*ﬁeaah__.ch;_;the _six__}

ene

aces de.the cube . 2ach

Cosined  Qlom 15 chadted by eiaht adjeining
y—eight_ad joining

Cubes . Fach locc~ centled atom io  ghasted
by onl\r ~Lwo 00bes . This Aupe o unit celd

i5 Lound in__metal like eoomt,_DJ_nwes_L,_@_old_Jﬁ;_

——n_GaLc_mm_,*_alu mmm.m_,,_\gad etc.
%\f
.;‘.: N ”

K APF = O."] u / ; W

K . — LN

3 A Il

i SN /

4] RS ’ ! -

i Ay by |

' N /T~ i, ’-/ ;

3 vy A P fesven {

it — S :J%\ —

i§ ' ; ,’ ,-(\ \ o

,ﬁ Kt . !

?' “ - -~ ) ._i-_ . =5 T

i L,'/’,-—' et

H o

N= @& 4+ B 4 C

Z Q !

*

‘ bt

- e - IR AN )

| 8 Qi i .
i PRI ’ _
| % ) -

2 Z
IaN
|+




/%;_H_Qxaédﬂﬂ___f {O Se P(Rdﬁed__‘s-}j&u Qi %
/’,_____,,/*M
- The BCE stsiuctusie contain

/_;b_me,_&i&m\atwem:b coHne % +he.

_ hexagon.
,__l,&ﬂf—ﬁQiQm each ot ~the Ceatsie dg +he
 4dwo  hexas M eS  and Ahsee " otome

CARPRLE  RE . T A YT ol 0 totiangulaf micwoay
b&"w\)!z;l’n the ‘Yo bhasal Up[ane&_




Tl

‘5 ixé —— N — — = e e e N

1 il ?'f:mi\f\ lCS\QJC_Q Pe = o ]
'; ‘xLL\ﬁ_J__aﬂm\_mlil umgo{ﬁwbmh o used Ao soe

1 5 ma) L_O_bg ocd-

»
i

.' i -—l-\( PEE)_“_Q[ miC 31 CO e ‘— |

————

i _®ha_3_m-9‘\_e_“m\_aii 0.5CoP: Q_;‘__B_,.S_lmp mics0scope
10 dpiﬁmed as the +y pe @')6 mie yoscope -Athatl
V%S  a C‘nﬂ%le beng Lot +he mogmhcabon
i d\S ‘he sample . A |m1>le micsipscope (65 @
A CaNvet Lan% vm«\’h_gmg_u_kmcalﬂ_lma:‘rh C'%"JO\

o immpeommpaton

o SRan ey, _— .M.._.u«. e ———

M = 4§+ 0

rl heno

M= maqnlhea’bon Ooweﬁi

_ _ b beas% dietinet wision.
ik S

Cocal  1onoth.
a

1+ Apolication - ,
il (D H: 18 ¢common Qm“,’\é’j the watehmake %3
T a8 dhey can V10w Smallest pasds.

i @ I+ 18 also  used by +the jewellesa% ,
% (@ tducodional ostidutions  in Aheist labosodew

"




+ C

+ Compound _micowscope 2o SN

a_compound _miesoscope 14 defined Qs _-dhe
__4ype ok mievpscope that has  mose than
__one len&.11 has o combination o} lenses

__and -wo . opleal pasvde Kopwn 05 an

‘,_Q,bgﬁi\'i\fe' lens and _an eyepieces .
SARESEST S L L SV 2 : :

=D i L
Fo Fe

N\{QMJD: \ecacd dretance

L= length o miclnscope Htube,

i .
fo= ?O%Jol lenath @l-lr objecfhve lens

Fe = focal length 0\5 eyepiece

e —

| .

v {(Applicationd-

Y "The  study 016 bactestia _oand vinuses

s possibler woith the. help o a.

(’ompound mic 10 S Cope..

WY A compound miecxnpScoPe  loamet |inds

: U
Wk (LPjDH(‘G'HOn i %osue,nc)ic LO)JOMQ"TOSQ;’QS,

Wy 1+ ig qalgo  used in  labosmatouies.

~—~—




S

% 2\ectsion ooiesobeope T
__An_election  emicsoscope 15 deking d .. Qs
—the Aype d- micHosctope AN __wohieh the
 souHee o illuminaetion 15 .the beam
—QcC celesiated  electotong. Tt is Q- _
—gpecial_y _,‘z,e__,m_@bﬂ_ steselulkior micyo8cope  with
.A__G_u\ajé))h;_itebegﬂo_Luh_o_,n._.__ m;i_ma@e Qg _the
imQagae” can__be mqa_m__{ed- in_nanometess.
- Tun% oten 19  Uged™ in &lectyon miexno0scope.
S lypes — |
Y 4 canning  %lectsion  miengscope s
- 14 18w 5(Je_d_',to,___6;ee.a-_2).0;._‘Lm_Q 9es.

MY Tyans misasion  'ectsion Micanscope
Tt is psed 40 Study dﬁbbes«e,n‘l': _pas
ingide the cell. v |

I
.

- A P?li’(‘(}’HOﬂ % W ' i SO, {
N The gtudy ok . metals and ' cuystals
. ; U ‘ . [. )
become  easy With Ahe vyodue eton dg
an __electaton  mieHoscope. .




jjmp ostant  pasametesis -

\/)_\\_/’\_Q%DLBJMG . It ie: the datio uG&
S12¢ Yo the S\ze .

/_,‘.mﬁﬁL _ oniginal
,_.,OLJODmmﬁ caxgqeikx; .

W Aesolution '~ 14 ie 4he wmeasune @ku

Cleasnilty - ot - ]
e Uf}hé meUQO

——

W Cantyast '~ T4 is Ahe  dilkheHedce in

byightness ens te  Lght add  dastla.

Nate 'l —

)

\ ‘

s Prosnlabon ~

Pesolution i einve disely pHopositbonal Ao
Ahe wavelength, » '

c0__olectmon have much emalleHt  wave

length  than vx‘%ih\onwhmﬂ‘ 0. e solubon

oohest o EM 1% hanivest:




1
|| Qpecimen P},la.PQf}lQT‘H on__Psiode dedte .
w Q>

*,____Emeya S\Q{Lo n_wot metall 0814 P hic__gpecimens
“r“f-‘wuaaneﬁta\\y Stequmes fsnve —-Majos opesiativns.

—de

Y a&&h_o‘mnd /Cu{{m@ RAorlle B W |
= ¢utting gpecimen Mo o matestial

) RSP (S

&ac-_ﬂ_o_aqne? hecomes “neccessasy when
C,thad\gma pasts that have jailed in.

1 __gedvice _wlheSie  specimen Has 4o be taken.
*‘_{BMQm Q chmﬁg bloak ok AAAAA ﬂ’lO_'LQ_S/Ll.QI "
Ny Mouﬂ"r&ﬂg [

e (1Y
jrom g B§

i it

¥ BN

b 11
. b

Ty SE—

3 tH

= The  paimouy owwoge aL mnunhng i%

5 40 make it connincement 40 baodjﬁ__&fJ_eLLmﬁ
4. amall 8izes dum_ma.__mLouQ S{G,P %

b me+allnﬁ m_cq)ch:_ snmfle

) C)wnndma 64 s
T Altew Ahe Gpecimen . has been CthL t0 _Shape,
Rl o cut 4o f%lm.w and mounie_d T+ g

\ ___made plane @&( wheel .
G‘\Sﬂﬂdlﬂe 14 DmOUfa ed by absading
E, 4he ’%OQqu me.) qmﬁa&ihmugb Q v

3 seque/npe ok 0pesiations USING PH0QHeSsIvely
JﬁmeM abstasive 651&9._ U f,_ = -




e - : '

/'.,:_Q{Ll_\ﬁb,m _entail 5_,_~Lbe,_LQmP lede  Stemoval
> and__the - psoduction G
inich susd-ace

/_,poLLE—bJI a 1% done by Sotabing wOheol
w1 th oy lvet PLD‘H\’ and Olgmme |
~ powdey g1 0 9 u gsades. ‘The

_apeed q wheel _and_amduat 9 _wiaktex and

alumina  powdey Ooxe oll deteumined
hy tstial and expenience.

sk ‘(%Jcoh\ng
%’»'te\mno i%  used +o yeveal  the
'mm&mcgftyuc%w{e d. the metal Ahsiouwah
Solective (’he,m/egluaﬂacl% 14 algo Yemove
the Ahin, highly deloﬁfmed layesr inistoduced
_aesing Qsﬂndjnq and ODliElm‘nQ.f

: o A Ui | dJ




. TS

”.‘L...‘._ i A«.‘\_,J,:... ‘ PTYEIa

Ko .‘:..J:.A._ﬁj\.,‘ l‘.’_uu

’ it 4
{ Fid
it
?
ty 41-.
i e —_— Sl £ =y
4
g
]

M&mpe siies q__~Mat9L ” | b

LT"""T‘,““'I“?J”M“‘ ——

Y MQC_\’lOﬁ\_C_Q.L_.pMope sihies '~ -

s T TR — . et et e

Q) qtsien Q'H\ ~
= 1% s Ane abmr\,\f___obﬂ Q mo%efmm 40
Nesist  the - extesunal %n%(’e% Without:

.~h e Q_k_m@

i

* Nanions -%uf)ec) ol S%%@nQ'Hn like  tensile
(’OMiYL“Megga\/P %hm‘}t oTC.

Wb 'Qng;dm* O

J il \5 +h2 be\ﬂ(\; oj =0 mo%e%al +0

e 51at de)romma{—lon undes. fth? chmrm

D
i A 1‘% exde sunal J\r)omceg.
- Q,aaigu«b'_; ia  meaauied by  elnsd e-i‘%t{,_

.‘j'f"_‘[ CY %\Q%"(I\C'\)(U} - : —
-1t 18 Ahe  ability @16 a__motesial o
\ Sotudn A0 118 ostiainal 3_}1&{2__ and__size
| odelo¥ming - Lodice.,
oll)'tejt Hemoval G?)r KO- HIIRY DO ‘

- pMate aial m%ggemg this psiapesidy s
lknown. 05 QlG%ho 'm()f{ewo\ e




AN 4,
”

,’:_?;_j;h-iﬁf_“tbe —abilily oL a molewnial Yo \19;;
/,Q%Mmaa{lq wiithout fuactuse |
,——G{;MMQL N{S deko%mir\g '[1)09409. :

,__‘,,QlQ%’HC d&%nmmohon um\\ 'ta\ée p\(acé
only wihen "% oeyceeds the elaskic limii-

e ————

+ Thig pHopesity s desisable ool P;Jrom?m_a.-_'
8N 00\ﬂ6 and___ounaments. | '

e

By Duetilylyg- , =
T+ 18 Ahe J\')‘HDOPMH ol o matestial  (Shioh
enables 4 4o he  ddiaan into thin ioistes
unded Aensile fasce. ‘ 5

- (uald %llveﬁ;COf?Oe}t aLum:mum: elc  asiwe
ductile ‘gl e 9 talal ‘

F} ™Maleability - '

Tt 14 4he puopoubty ol Q0 motewio by vistue
d~»u°fh\eh moﬂewodu Docu:\ be oHawan Into
i Sheet on thme&ﬂné)[A RATT RIS &

——

(’nold e’i\wzﬂ, w??m';chLd' etce.:
A ma\\Qa'b'LQ‘ ma&e;ﬂ'\_g& Moy not be
d.UCH\,e. t.e laaols




_Clj> Q)St\'[\\fz nes

et e e,

w_ﬁ malem‘a\, said o be bandtle i
% cannot undem 0. elastic oy plagtic
HOLQ{\OS\le'an out Vit batealks  undes  Ahe
_exYesinal ,{)ofnce ‘ ‘

%__GmLOS | Co@% mon*_,e{(?__waﬁw b_su)cﬂrx

Ay avdness - .
Tt i3 the ability o motesiial 4o siesist
> Bcs«afr_chma 1 A28 o Qnd_gbﬁGSzor]

* Hosidnesse ig /the me{_o&_mgigﬁjaﬂ__‘

40 curt anothoev  mateuial.

N r\\i% 001130934{\/ 19 _-'USpol' rl—o delecHon
ck eu)chn(;}, Jmm mate yial. . “

" _Ho%dness 16 measuded by Gsinel) {@g%}.
__Goeckivoelt heSt otc.

j)._j:fl_ué 88 *_'ww___ 14
i . +the pwope CA:L\/ oe)__o mg’rp Y :o[ 40
_sesiost Jwactuse cdute 4o hj im DQ ot

__loads ke haommest blow and_ o abe O&ib/
Qo eedtain —engy.

R e e o o ————————— . —_—




e Td 1A . Mea L ed in Aeoima Prlpjlj\/
E abooarbed  pose unil wolume  be l(um il
| {\,«_}\g el e, .

e 2ol iaton, \nc(]h conbon Glecel, cenarmics o

| “l} P\c” \\icncé' e

e —

R . clb\m\; - _' ma\e‘)naL Lo_.f_nbsub
_0aL f‘\o ﬂw Qnma\, waohen W e "dubjedeci
Ao mpact loads  and. shoe k

o3 o —- i A e | el —— L .- i e

v Malesials W:le.a g_eoml:he slodie d Q_,n,eﬂc?\f

__an__Sicooved . ob_ load.

e ——

_+ This. ?ﬁloijs'L/._.ml 5_0e Cces5a9y  hoSt

___8pan IU“_.w-.(ILQ,-.LCﬂ,,L\_QJ

M) Cosptosion  Aesistance =
- Costsioeron 15 the  gsiaduql destsuetian

g the metal _due X s exposusie 4o

moistuoe ,acids and olhedl - ehemicaly.

= Cosdtosion siedrstance (s the psiopeaty

\Nﬂbf o ﬂla'leStxal__LQ .SHé’Eu_S_‘t__'Lh& [

L}

e ———

i SRS



—~*—:nﬂe.54m Ql PMOPQQLB ¢9Wmob_m_ziaf :

;DleMmaL.\BmPesrheJ “aste_thoge pyopesities
" 4o matenial Which i seloted o ids

| donduckivity o) heat.ln rethen wouds
;____L:_t\leﬁa_%wxe the pMopesities thal awe S
" exh\b\{ed by a matesiial V\Ulm 4the heat .
_.__pu_esed +h3\ouqh (Lo

Y Thesimal 2xpansion '-"‘

= Thenmal 2xpansion i delmed Qs —H\J__Qh%a
W dimension due 4o @hm inesieasge  in
tempenatusie g the body 18 called
thedmal &xpangion.
Ihe sie Qc:n be change in the Aasea, volume;
and Bhowe the (Q\ﬂ)a%e%ml i '

fou Qmmpu* Aailway tMocls  olden expand

j_ _and 0% a %e_ﬁuli,ﬁf.% m155h039m dug
‘ 40 QX’U«MQ heat-

m “Thesimal f’onducva\%u P

‘. 1k 15 dthe puopesty o o motesial o
conduct hpa’r {hsaou@{%( c-kszuﬁ. Mate yicls
with o high thesimal Dﬂducju\fr’[\l w1l fonguc

mote _hoat than. ene 19Mh lojw _conductivids
Example = An_iMoa  yod  will conduet  move

hedt  +han. _noxmal  window - (Ofl @ss,



.//‘ljﬂxﬂe;mal,_.ﬁ&\e%

/Ihesnmmwﬁbmqo 1¢, the otsteas pPyoduced
/‘_b—\’__’gmy thmap _in the %_rﬂ!;&%@'tu%e 0{1;"’(?16
"~ motesuol. |

/ N ’ ' . |
"~y Specikic  Heat capacrty -

,__i—'—’“ﬂe amount o\: heat req_uLeol 40 Ohg_ng
Ahe "cemoero”rure' of_a rvmﬂnol hy Q

Certain Qmoun‘c




