CHAPTER IT

CHARACTERTSTIC OF MACNETIC MATERIAL
The megnetomotive fores.

The megaetic flux in the air %&ruund the wire
¢errying a current is due to the stream of electron a-
long the vire. In fact: vhere is such a strict proper-
tionality between them thet a current is usually measured
by mesns of the meghetlc flux associatsdwith it. With a
solinoid it is easily seen that the oumber of turngs of
wire 18 importens as The Taluc of currenb. The magoetic

effect of current 1s measurst’in ampere-turn.

The magneto-motive force F diie ¢ & current [ awmeve

in & ¢coil of N tyrns is givea by the relation.

F = NI amere tura.

or ¥ 0.4 T NI gilberts

The reluctance.

The reluctance of the megnetic circuit R is given

by the relation.

. .4
R oA
Yhere R = reluctance of magnstic circuit.

% =lemgth of magnetvic cireuit

4 = eross section area of magnetic ciruvuiy
A = permeahility = %-and P is the relactivity



The magnetic flux.

The relation between the emount of megnetic flux

and the applied magnetemotive forece F 1s
) .
¢ =g lines

or in word

nagnetonotive force

megnetic flux =
N reluctance

The magnetic flux dersity.

The magnetic flux deosity is the flux per unit
args when the measured area is normel te the direction
of the flux and ivs unibt is messurelin gausses and denoted

by the saymbol B as thes.
B = % gRlUBSes
The magnetic intensity E.

The amount of magasvomouilve force mey be distributed
one & magnetic circuit of a considerabls length the rela-

tion of the magnetic intensity is

H = ¥ - ~émpere turns/cm.

The relation between B snd H.

From above relation of B we hawe

B = "y gausses
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and @ = % lines
-
F = 0.4 9 mI gilberts
Bo= . 0.4 NI
B = AH. ' gausses

The B -~ H curve of ferromagnetic meterlial

The relétion betwsen the megnevizing force H and
the.flux density or magrneiic induction B which it produces
in g ferromagnetic material is very impcrtence to the
electrical engineer. It i8 conveniently expressed by
meand of characteristic curve. The Iferromagnetic material
is placed in a region when the magoetic field intensity

¢cen be varied, such &g in & solinoid.

The magnetizing force is waried through charging
current in it and the mzbteriel is ¢viginally demagnetized.
The value of H is given by 0.4 T NI and the flux density
B of the corresponding & the ?alté of T is obtained by
the value of flux in the spscimen {messurelby the ballistic
galvanometer) by the arosa-sectional area of the specimen.

When we plot H end B we will get a curve shown below.
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Fig. 1 :Hysteresis loop

When & ring of specimen is megnetized by a current
that starts at zere (point D) and steadily increeses %o
a fipal value, the resuwlting flux density increases as
shown by the curve 4. Suppose that the peint & has been
reached; the current is decvesssd gradually to zero. By,
inrestigation as the currvent is slcwly decreased, the
magnetvization of the specimen does not decrease to its
former value as ghown by AR, aund when the current reaches
%0 zero a large amount of residusl or ramanence magnetiza-
.tiom 8%ill remalns. The ordinete OU shows the residual
flux density when the currsat has been decreased to zero.
In reversing this residusl {lux density to zero, it
requires a reversed magnetic intensity equel to Of. Thisg
negative veiue of Hi celled "coercive force¥ of the
gpecimen. If the reverse H is Jincreased to value of OF
equal and opposive Go OE; the materiel is found to be

magnetized as stroogly as before but in opposite dimection,
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and it will hold this magnevization just as persigtently
as the other. If H.ie incressed to zero and agein increased
to O0E. The fiux density follews as shorn by curve Pdi.

The traced loop is called "hysierssis curve”.

Engineer preferg the materiel that gives the smalil
0z and 0D to the mterial that gives large 0G and O, Im
theory he needs the smallest area under this hysteresie
locp; because the material require the power in revessing
the flux density. This snergy is the loas in magnetic

core.

The table shown belowm is the propertiss of same

magnetic materials.

Properties of Some Magnetic Materials’
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Katerial Resistivity|Hysteresis | Total core lose

less | gatt/1b
wricrehm - com ergs/em feycle] 29 gauge 60 cps
’ Bmax. =1000C#&auss.
Permalloy 78.5% Ni 16 200 Q. 34
Permalloy 7.85% Wi
3.8% Cr 65 200
Wipernik 50% Wi A 35 220 0.2
kMuntal 25 200
Silicon steel &.25%8i 50 1340 0.60
Silicon steel 1.0% Si 24 26450 T 17

Note : This table’debws Magpnetic clrculr and transformer

M7 staff,
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