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UNIT Iv 

ELECTROMAGNET1C INDUCTION

Fundamental oELecbemagnelic induction 

a. inta dudion 

the nett canwuying conducten. tmnene derined he 

eualien fen Ehe naqnetic ietd intanaity .Fanaday theught 

0ensted disceuered the magnetic tidd aneund 

changiq magnetic field. in 1831 Faaday discoveud that 
the peibility op Pediucinq an Rlecbuc cwnent in a 

a Cwent can be pmoduced when a moqnet s hnought 

nean ua clesed circuit i.e wheneven there 3 a nelatiue 

metien betueon the cenductM and a magnet, enent B 

PLedued. The cwment Pnoduced in the cenduucten in 

this way this way caled the induced wvment and the em f 

that causes this cunent is knawn as induced 'mf. 

This phenemenon is knewn as elecuomognetic induction

The woking e vans man and duynams is bazea sn 

Dhe pincinle oh alecbiemaghetic inductien.

b. Laws e Elcdnemagnetic Induction 

Fanaday enunciated two Jaw elediuomagnetic

inductien based en hs eneiments, These tuwo Jaws 

ane called Fanaday 's laws electhemagnetic inducclen. 

ci Faaday 's Urst LaD whaneuen the maqnehic puun 

asseciated wbh ary clesrd cincuit changes, an 

induced cwnent sus hneugh the cicuiE wrich Jasts 

enly 80 sng as he changg Jasbs. 

cii The maqnetic o he inducd em.f pneducad in a 

sil is dinedy pnerertiernl to nate eh change o 

the maqnebic fun thLgh the csid. 
do 

e d 



Hne ib the magnatic Rlwn thuough he cincuit. 
Induced e.m.f, e = -do/Jr The negatine sign qiMes 

the dinectibns o inducd &m f.These laws ane olso 

called neumann's Jaw. 

2 Sel Induction 

a Inteductien 
when a cwment {lows thsugh a ceu, a 

aqneti iald pneduced aeund he ced.1/ thene 
is a changé in cwnent 4Lowing hrough the oi Jhene 

i3a change ih maqnetic uw Jinked wnth the coil.Due 

to Bhis an induced e.m.f is peducrd . Thus a vanng 

Cwwnt Lewng ih ugh a eil , induuces an 2.m.f n ng 

Same csil . 
This phenomenen is knewn as sol induction, 

b. sel únductance 

The moqnetic u oinkeed wth a cod s 

dinesty pheretisnal to he cuwwnt i lewinq threug 

the ceil. 

(oT) Li C 
whene L is a cenatant knswh as Aolß inductance 

the ci 
IR i1 amnee, then o = L. Fuem this ue can deline 

the a0lk iniuctance. 

The ao inducancR 07 ient o se inductien oh a 

Koil is deined as the magnetic flu linked wrth the wi 
when a unit cwunt lews hnough i 

Fsm equ (i) do L. di 
dut 

do But induced e.m.fe = 



e-L' .d - (2 

1. then e =-L 

dt 
Gm his also we can dehine selß inductance is teums 

induced 2.m.f. 
The toeiient o seh inductance o a coil is RqLal to 

the induced em.f in the co i the hate ohthan2 

oCwnt in the vcsil is unity 

unit The unik e indudance is volt/amp/sec Tt s 

called henly, In equ 2), 7dt 1 amp/3ac and e 

vett, then L=1 Heuy 

Magnei e the induced EMF (Naumann 's Law) 

Tt was Rinst qiuen by 
Naumann's and lat 

Fanaday hat the magnitude the induced EMf s 

eual to the nate ohange magnetic u on 

agnaic Jines incuctien d a tlesed cts, 

onaiden two hick wnen stips 

Pa and p'a' connected to a batlery

H A A 

Fi nwand 
P 

thheugh a key, These uwo cenne sinus 

Lom panallel rails and AB a cernen 

Stuip hat can slide on the nails. 

when a cument is passad thneugh 

the cincuit and a magnetic field 

acts perpendiculan 
to"the plane o 

the iails in the ventically dewnward 
B 8 

diectisn 
, 

the tercle F acts on he 

conducen AB and meves ik distance 

dn in he time dt. 

T I s he distante between on two sails 
, then, he 

fsmcea AB = 4HI! , where H 4 the nermeabiliby of Jh 

wsk done = LHIl dx 
medium. 

Rate he deung wik = 
dt 

HIL.dx 

dt 



But lhe magnalic inductien pan unit avea B = rH 

. hange in magnetic fu = dÙ : 8x1.dx = HId* 

Rate deing w = I dd 
de 

TR the resisance the sircuit and e s he 
EMF bi onngy urrlied by the battenu EIdt 

and the wk dene in heating the cinuit = tR.dk 

Total w* dene = Wsk done in heaturg wek dene n 

Snducten AB . 

1Rde +1 d0 .de 
de 

Euaing ti) anc tii), 

ET dt I2R .dt +I dt do 
E E dt 

E IR + do CoT) I = 

R 

Thi's hsus hat he EMF (E) the cincuits ó errosed 

yan EMF. dÙ 
de 

Tnduced £MF e = -
dt 

Thus, the induced EMF eaual bo the sat s change 

a9naic oh thneadinq the cinuit , Merev he -ve 

sign indicates that he induud the snnsses the change 

in magnetic fluw. 

Sel-Tnductance oa eng Solensid 

Surpese thene is a selensid o length A, numhe 

wns N, anea s hs sctien A, cwent ewing 

I and paumaabiliy 

ied inside H 
NI 

Fu tneugh each tunn = LHA uA 

Tetal un thneugh Ntwns : N x NILA 



NIHA 

(2) But = LI 

ompaning (i) and til) , L N. AA henny 

L = HrHo NA haru... - . (3 

Im F an ain come sotensid , 1 and M. = 4TT 10 H /m 

LHoNA hannu4. . 

Ln neal, i hene is a tere conaiarg o a numbe 

media s elatine nessonsbibes ,,Mr2. eto, 

ahd and aRa o ChAs -sAcbien A A2 Az ... 
. etc 

L HoN LHA+raA2 +RrA 3t]henny 

Deteumination oh -nductance by Rayleigh 's 
A= 

Methed. 
The inductance L to be measned s placed in ene 

sh the uwhaatslone's bidge .In his casR, pest o}}ie 

Be is protend .a qavaunometan used s a ballistic 

9alwanenmeter and net dead B MMLOA 

www. 
K 

ww beat.The nesiatance r in the 

um AB a standahd 

esistance o.I,o.ol 0r 0. 00 ohm.
MW 

The keuy k is closed sD that 

the inductance L and i 

D 

E wsistance ane in ciuit . The 

battery ky K s dlesed {inat 
and the qalwanemeten key k2 is 

clesed clesnd often aume im and he hesistance the ams 

ane adjutad ao that thee Mo daledion in the 

ww 



gawanemeten . Now, both the kays K, and Ka ane 

onened when the key Ka s desed inat and K, lesed 

ateruads , a hnow e, obtained in the galuanemeta. 
The balance is disttbed becauuse and euba EMF 

L dI peducos in the um AB while the cwvent 

dt 

9eing 
Any change in EMF n he anm AB pnoduces a 

Puenetisnale EMF alwanometen cicuit and thus a 

Naopentionate cuwwnt eus in a galwanamebn 
it. L E 

The Cuvnent in the galanemeter due to the induuced 

EMFL dl in xL dI and the tetal chage 
de 

thugh the balliatio gatvanemeh. 

xL L.dt = xl dr = *L I. --. (2) 

CT , (1 

when C, T, n, A and B hae the usual meaning 

- - (3) 

2Ttn A BB 

CT .B1+ ) .-- 
-

- -- (4) 
LTo 

2nn AB 

The key k is spenedl and the esistance Ys incined

in the aum AB. dese and K2 alteruwands and hete the 

ateady deflactisn C2 in the qalwanometen. nRaistance 

Y puoducas an odditienal P.D IoT n the arum AB. 

The Cwvent husugh the gabwanometen due to he 

enbna P.D. acG the A B Io r. 

Fen astoady delectisn, xIo 7 = 

nAB 



HeR the aument edudien foctn k Bhe 
nAB 

9avancmetan 

Dividing i by ti,L 1+/2) 

L +/2) 
2n &2 

This methed is saldem wsed at pusent fn paactical 

Purpos. But tu tiut mathsd available fen the 

detaminatien o s - iductan i ad-indudarce 

i wually detamined by A:C bids vis.li) Owen's 

bsidge tiin Andarssn's bridge. 

Mutuall InducUen 
Censiden two cels A and B adjancent to 

ach hen. whan he cunwrt in he cinuit A hanges 

here dhange n he magnetic un dinked uth , 

ard an em ininduced in the cinuuit B.This phuemursn 

called mubual indudance ad 

he pain iuits which Ahsw it 

e One said to hae mutual indutt 

-ance.T there is any chong in 
the wiuuit in B, an en b. 

induced in the irull 'A . This 
Mutual inductien 

8heustat muual indudance 

tnuRy mutual. 3uh inuits ane kn&uun as Cuned 

outs 
. 

MeReen, the maghebic fut inked wth theR 

uit B denends nsn the went in the cixis A. 

Magnebi {un «T = MT OT 

whe M is wehiuienk o mutual indsutana 1 1=1 

=M 



Theelee, the coeicient o mutual indutance o wo 
iauits Numenically eaual to the magnetic fun ene 
Cuit , when a unit passs in he ehen. 

Dentiatinq ti) with uespact to time, do - M dI = M 4I 

Induced EMF do -M dI 
dt 

e = -

Thenelee , the oeicient o utual inductance 
e = -M di 

dt 

W between two inuits is numenically egual o the

induced EMF is one cincuit when the note chonge 
the cwnt in the ethen cireuit is urity'. 

Tel velt , dr 1 ampe /s hen M =1 huy. 

de 

Delanminatien eh_Mudual Irductane 
The dwo ceils pP and ss ane eined in the 

sincuit vas sheuwn in tia The psints c and D ane 

jsined. the koy k s pnessed and the ihnew in 

the balliatic galanometen is obseued. Surpose , the 

mutual inductance o th buo cods = M , the manimum 

Cwwent in the prinmay civit =Ia and he Nesistance 

sthe 4econdany cicuil R 

Induced EMF acrss the s0cbndouuy coil = M dt 

Tetal hanee thhuaugh dhe secondouuy ciuit, 

M de 
MIo 

R R 

MIo CT +2) R 2Tn AB 



whene c,T,n,A and B haue he waual meanung. 

Now, C and D ane 
disLOnNRcted , and c Snnected to 

A und D to B . 

Note tha steady detlecdlion din the 

galvanemeten, The cwent Io hough he paimay 

Cicuit hemains wnchanged. 

T is standand 
esiskance = 0.l OT O.01 ohm 

P D aces = Io T 

Cuwwnt oueugh 
the sRcOndauy 

iuit JoT 

C - (2) 

R nAB 

whene Cis he cwvwnt eduction facten e is the 

nAB 

galvanemeten. 

Dividinq t» by tíi), M Te(1+2 
2T1 2 

ogo Pumany 
Te (1+/2) 

M (3 
ndne wncut 21T 2 

Knowinq the ime peied T.and the oganithmic 

deorement a the ballistic nhwnometen , M can e 

calculatod. 

Cohiuient oceuring 

The mutual indudance between a pai 

ceil can be caleulated il items o selp inductance 

e2ach sil. tonsidon two ceis when ae so dese 

togethen that he tie u in one twil is 

Completuly inked with he bthen .The mudual 

inductance. 



M 
- (1) 

Fem dohinikien, he sal inductanee o the ceid is 

(2 
I1 

L2 P2 - -(3) 
I2 

sinceall the flu ced -2 inns wth tsl -1 

I2 I2 

similarly a 
I 

M P2 
I2 

. M2 P1. 2 - L L2 
I Ia 

. Mma = Li Lz - l4) 

Th helatien is tus bnly whan the whele e 

eactie u fnem one Lsil JinKs with sthen. In 

it isapperimately 
bue the cs-ds ane vey cloe 

toethn . The katio M LL knswn a he 

PMactice this tonditien s henen lfiledaltheug 

oepuient o upling vand daoted By k. 
. K = M/NLLa 

W - (5 

The value K denends uren the ahare o he 

oil vand thein elotive roibion .Tha value oh k 

ues bekween o nd 1. 

1 K=0, noum passes thnsugh he od. 























UNIT V: Maqnelic pwnelies o Malonia 

pepenties e paa , Dia - and Fevuomagndic malorin)s: 

ci) panaunagnetic subatarnces 

Panamaqnetic 
ubatances aw 

Jhes 

0 

whih tend to mee mem weaken to abongen pa 

he maqnelising ield. panamoghotic substances anz 

0 

aluminum , 
Platinum , 

dhromium , eyaen , magarasl, 

setutions oAals o niwkel , isn and egen.A 

Panamaqnetic Jiquid certained in a wath 9la 

Placed on tuo nole piuces vey han ene anethen, Ihe 

iouid shews an elevation in he middle on shsun in 

the Aigwne. The nemeabllty o a 

Paamognetic matoials s >Ho and 

he sweentihility has amall pealie 
vaue The susceptibility e, the matuual 

un unversly propentibnal to the 

dbselute temperatue hus ohayung 
Cwwe Lew. 

N 

ii Diamagnetic aubatances: 

Diamagnetic 
subslances end to meue fmem 

bongen to weaken pants the magnatic Auold. 

Diamagnetic subatances ane Biamuth , cornen, nancuy, 

antimeny , qeld , watun, alehal , ain and hydreqen. 

A diamnonetic iguid etained

in a wat
h qtass placed euah 

two ve hRan magnatic Poles Show N 

a depnRssibn in the middle .The 

Suceptibility e a diamoqnatic

mateual has a Lew negative value 



The sucentibits does net chanqe with eld stbmength 

an temnenaiww. The paumeab.ility oh a diamaqnetic 

matia s Lo 

Femo.maqnetic aubalance
Fevuomagneticubstances ane hose 

wich ane atbacted rmaqhets and can also be 

magnetisod. Feuemagnetic
mateials ae Ínon, cobalt, 

nickel, ataal and thein alls,The uscoptib ilitu has a 

0 

Jange resitie value and the normeoabiity i3 alsv 

auoe vat a lempenate heyond the cuurie nsint the 

ub stances behaves as a panaumagnetic 
substanceA

uce eh magnetsotion and Hystensis : 

I a evmomagnetic
matials say 

en is slery magnebistd by 9adually inowasinq 

dhe indenaiy o the magnetisinq tield H.the maonetic

indarnctien incneases. The B-H 

Cwue s epnasented in figwe. 

The Poxtien 0A MepnesNbs the 

nibial magnatiaalion oh *he 

Speciman.when the value e he 

maqnotising ild is changpd 

Ramanent 
wduecisn 

F 

Lem +H to -Hand back b 

+H vaiabien in magnetic indudtion is qiven by he 

CUwe ABCDEFA.This clesed wme ds calleel the 

hustnss -Lsep. The peumeabitity othe sheciman

/4 s in qeneral Aunctien eh H. The inowmentad

Pemeabiliky at any point cn the we s 9en by 

dB/dH e . Ehe slene the cwe at thdat point .The 

alene dI/dH.at any psint n he I-H cwme meases 

the inwremental sUsceptibility, fig ti) and cii ) qine the 



- e' 

e 

e 

H 

vaLatien e} peumeability and uscanlibility o the 

mateuial with hange in the maqenetising fiold H. The 

CeVOsNendinq values et 8 and I ane also qiuen n 

tigwes. The incwmantal swptihiliby ot he matoial 

with change in the maqhebic tield H. The wsnendin 

values e, B and I ane also giwen in he fques. The 

ncwmental suscoptibility dI becomes Zero uhen he 

dH 

Snecimen has attained satwuatien. The swtaptibiity 

the matenial incneasRs Japidly fos low magnaiang 

ield (d'e' and deewase thne dttey.This is due to 

the fact dhat he value I ermains conatant but H | 

inceased and hence he hatio I/H deoeases in 

ig oB maasunes 
the netentiby o, the mateials 

ia the nosidua indensity oh magnebiantisn lat in he 

Snecimen when he maqnefiaing field is 3uitched 

OC mass 
the cseruxivity e tHe matonial field 

needed to make the indenaiy s maqnetisotien zeo. 

The magnetised state ethe material at he peints 

O and c s not the same, thsugh the vatue o6 I 

Z0D at beth he psints. t C. a smalU vauatien 

H Peduces a ange hangr in the value I but 

this s nat the casl at he psunt o. The Values 

ek the netentivity , oeuwiy , 
satwnatien value o I 

and the aneas s the 1-H and B-H hyatanais 

oops qne neughly an udea e the nabre e the 



magnetic mateuals 
. 
These Values deteumine thein 

suitabiliy fe se An snecihie dlecbuo magnetic 
anlcancen e.9 .. tansermers , elecbo a magnebs, 

omanent magnets , cenRs odynames , metehs .. etc.. 

The I-H and B-H cwwes hew that he valus 

Iand B do nat become zeD hen the 

magnetising field is uithdhaun . Thein puerenty o the 

mateuial to whain its magneiam on the Jeginq 

or 6 behind H scalled hyateesiss. 

Lo35 C Eneigy PeN cucle Hatouis less3) 

when a feumagnetic matOial 

is taken thmeugh a yce ofmaghetisatien , there is 

enenditwe o enengy.This enegy 
cannet be 

eceveRd and s dissipated in the enm heatun 

the sneuman. when a sneximen ploced 
n a magr magheis 

tiald, inducted magntism s acquired 6y t. The 

V 

meeculan maqnets ae diented and wsierted when 

he moaterial is takon umeugh va cyele oh maqnelisalien 

n the pheeuetion . 
and this 

meNcuulah molien MeAults in the pheduction

heat. TO caleulate this 

Les ehengy pen cycle cenalde 

a wnit velume ABcD o he 

magnebic matnial nlaced in a 

H 

magnetiaing Aiold eintenaity H. 

Let as NS be the meeulan 

mognet magnetic mement. 

M indined at an angle e to the diuctisn s he moghe 

-ising 
M 

eld. The compenent 
the maqnetic 

memant 

parallel to the dinection sh the fiald s M wsB and the 

pemendiculan comnenent ë M sin 9 .The detal magne 



oal the meleculan maqnats Pen unit votuwme paallel 

to e dinection o Bhe iald = £ Mose 

Howenen , 
the penenendiulan 

compenent ZM Üh &=0 

the 

But, the magnatic 
moment nan untt vodume 

shociman M Ces & is aual to he indensity o, nmagnetis 

I 4M Co 

nentiating 
his with wanact 

to b 

dI M [-(sin o)dej 

dI = £ MAun s.de 
-

The csunle acing n a 
moleulan mahat 

indined 

at an angle 0 wnth the dinctisn of the fueld : MH sin & 

The wek dene in etalinq this maqnat by a sma 

angla els = MH n e (-de ) . The negatie sign shsws 

de s the decnRase in the angie 

. Wetk dene in Jetating all the moleculan maghes 

in wik vetume = - MH ain e.oe (2 

H-M aih de j. -. - -- -(a) 

Fuem equation O and wek dene n thcneasing 

e tRnsly o maghaiam by dI =H aI 

5 2he inkensity 
maqnetisatien 

n changed

I to T2, weK dsnha HdI 

M 

H 

Let ABCDEFA vepneseht he I-H cuue h the mateual 

conatden tueo vey naan peints p and q, en the cume. 



s he ins ae vey nean , the value ofH ceh4tont. 

and et the dncnease in he value ohI be dI. Accendung 

to equatien (v), the amsut oh woux done , the 4necimen 

to incmoase the intensity o magnetisation, by dI = fHdi 

and this equal o the anea he amal nectanqulan 

gtip pqrTS. 
ensiden the emnlele cycle ti) The wek dene en 

the aneiman when dhe value o H uncwaARs omn 
M 

z0D o K =| H- dI =ua o he wne EFAMBOE 

E 

i'y Weux dene by ihe spetimen when H deoneases to 

ZOD = Hdr = ea the Lwne AMBA 

M 

in) we dene en the anecinmen 
when H inoeases 

,N 

em zono to L in the ennesue 
dinectien = 

Je 
4.dr

hea o the figune Bc DNEOB 

civ Wek dene by the apecimen when H decrecse.to Zoo 

E 
H dI - Aa othe ique DNED 

N 

The wek dene n the aneimen pen 
uut vetume when 

taken reugh a cemptete ayde o magnotisation 
is 

eaual to he aea 
andesnd by the I =H leep. The 

Jangen the vanea e the Jeop, ihë highen wil Be the Less 

nen94 nen 
unut voume pen tyele 

T-H and 6-H aune6 e a maqnetic matenial 

magheEemetan method: 
= The magnetic eNelies s a 

matenial in Jnelatien o H aned he covnesponding 

Valuues o and y can be sludied y dawing the 

I-H and B-H Cuues fen the mateial ,The apecimen 

to Be tudied is taken in the m o a leng thin 



ed and kept votically along the amis o a lenq 
uniyermy weund ventical sstensid .dhe amunt omaanet 
-isatisn e the sneciman is calculaied mem the dellection 

he maqnotometen needle. dMimen 

The eneuimental amaungement 

is ahewn in fiq. c a ieng3 
votical oleneid oh n tunns 

Peh uit Jength.IA a uvernt 

K2 

Iampenes is passed hnugh 
the selensid. the magnetis 

0 
82 

intensity at a point en ihe axis 

o theaclensid. 

The intanaity e the magnelinung 
H' nI 

fiald H is iuen by 

H H-DI ----- Cu R B 

where D is the demagnetising 

acten due to the end peles o the aneiiman. I and s he 

ntesty omagnetisaiien o the specimen fm the unen

I.In the fiqune the Lonath o bhe naadle is pernendiulan 

to the plane oh the panen M s dhe canbe he needle. 

NS i the specimen ,whuch is nlaced aleng the aus 

othe seleneid c and the length othe necimen ds 

amallen than the length o the 4oleneid g0 that it s 

within in deneid. C, J acel connected un 

well 

9enies with the Aotensid c and placed auch that he 

ais othe toil is aleng he Jine jsining MN.C2 is 

a second coil wine wewnd hen c and insuwlated 

em it .The diwction and the stength o urent 

hnugh C2 ae adijusted s0 thak the maghetic 

intenaiy Preducad by this tei i eaual and orpeaite 



to the verntical cemponent sf the Ranth's magnetic 

THeld. 

The aveneid c and the coil c1 ane connected n 

9eies with a batteny B. a uhesatat R, ,aan ammetan| 

A and a nuernaing kay ki Bae pasirg 
thusugh e al magnetic matanials in he neiqhbouihood 

Hemened. 

uant is passed thueugh the s0leneid, 

tumeh ets magnetised and let the ree atnength 

acouired by it be m wnits. ut the diectien o he 

Cwwnt thugh C at any unatant tbe auch, that he 

heciman acquines nenth rolanuty upwands wnd siut 

Plauty dewncuands.

Magnetic intenaity at M, due to the neh e 

(M) aleng M 

Magnelic intensity at M,due to the ssuth rele 

aleng mn 

m 
|4mMo 7442 

The indnaity at M due to the ssuth rele can tbe 

essiued into duwo compenents panallel to he gusund 

m aleg MR, and narnendieula 

4-To (T412) 
to the 9ueund = ( sin alenq MQ, The 

4 ITHo(T4*) 

Cempenent aleng M@ hos ho influane en he 

daflectien o the neadlR. Henca, the nesultant magnai 

intenaity at M, due to he magntisatien ohe aneciman, 

F4To) +*) 
m ues along ME 

8ut, css d = 

m 

F L m 



4TMo 

The maqnetic neadle is inuuuncad by two pannandila= 
maqnebc ields f and Ho IA the neadle comas to nest| 
at an angle 9 with diwetien o Ho than, accomdng 
to danget lau n magneuAm , F e Ho tan 

.[ 4n H (Tr 2 Ho tan 

4 TH Ho tan & 
m 

CT24 2) 3/a 
TO calculate the value o Ho, the sneciman is emead 

and he astensid c is discennected fren the cinuit . 

A Cwent is POsad eny thnsugh the col c, and Re 

a knSw vabue o wment fewig thusugh it, Ua 

deLection , e neadle is neted Than, 

F' Ho tan , But f '= ,a,I 
2 (a,+ )`a 

Ho tan e aI 

2(a4*,2) 3/2 
n,aI 

Ho 
2 tane (af+* 2 

Ta is the nea o HASS - 4rtien of he anaiman 

then he indensity o magnetiaation 

I = 

Thus, fen dilenent values sh he cwnent I 

Pasungthuugh C the cenesrondinq values H and I 

ane Knwn and a aNh d dhawn setween H 

aleng the x- ais and I aleg the y-asuis. 



nr in iha mnrais pmarlis 1yen a 
to (wwe Hyaturis uwes 

The ytaruis rues I -H rd B-H LeoT)G 

arTnaanai nalarials prpuide a vey s 
irhnalin ranardirg he rsyraiz peranties 
motail in egand to nataniity , toerinty, s pP 

- 1ibility.Pemaability ard the Jes in angy 

a *raanstisation 
anar pen 
so inen 

wwwes A ard B ewsrt 

he I-H es un t inen 

ad staal nasnaatively. 

A study ha s 

steal 

ag arding hein magnatir 
Porertiag. 

i The dentiiity o Astt inon (OR,) b men Bhan a 

ae lOR2) t.e., in he abaorc any machanical 

disdurbarce on suh handling , irsn natains me 

ibs magnotic peerty n stl. 

Cii The LSeniiby CoC) f insn i las than that fo 

steal toC2) 1.e.., the sbength he nws2 maqnetic 

tiald naodad to comletuy damagnatise stael is me 

ho hat enuined sn. isn. The ighen is the value 

hi weruie tsnce, the handen is he magneti 
this 
matenial 

iti Fon a gen magnetisin isd the indenaihy 

magnetisalion is men fen ien than ta ateal. Thus 

the wscantibiliy (a= I/H) mse f en than 

ghol a qien value oh H 
tiv) The anea o Hhe T-H dhyatois Lsop Aen stebl is much 

Jangen Jhon inbn. Thus the less În enen rei cle 
pen ut velume is me He ateal an fen Dnen. 
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