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UNIT 3
MAGNETIC CIRCUIT

7.1 INTRODUCTION
The magnets are of two type.

Natural magnet: A material which is available as a magnet from the environment i
magnet.

Electromagnet: A material which is formed the magnet with the hel
electromagnet. If a magnetic material consist a coil of N turns and | curr
consist the magnetic property, It is called electromagnet.

7.2 MAGNETIC CIRCUIT CONCEPT

Magnetic circuit: The closed path followed by flux is called the

Magnetic flux: The total number of magn
represented by @.The unit of the flux is Web

I (Ampere Turns) (AT)
| = Current in the coil

the magnetic material to the flow of flux is called the reluctance. It is
eluctance is AT/Weber.

Ll
B H_A T
her Length of the magnetic circuit. A = Cross sectional area of the magnetic circuit.
ermeability Wo= Absolute permeability W, = Relative permeability
Relation between MMF, Flux and Reluctance:
MMF = @S

If the compare this equation with ohms law then
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MMF is similar to the EMF of the electric circuit.
Flux is similar to the current of electric circuit.
Reluctance is similar to the resistance of the electric circuit.

Permeance: Reciprocal of reluctance is called permeance. The unit of permeance is Weber/AT.

1
Permeance = §

Magnetic flux density: Flux per unit area is called the flux density.lt is
Weber/m?.

1) (Weber

m?2

Tesl
A )or esla

when placed at any point in

the magnetic field is called Magnetic field intensity (str noted by H and unit is

AT/m.

Permeability: It is defined as the ability of th e magnetic flux. It is denoted by .

IC AND MAGNETIC CIRCUIT

and dissimilarity between electric and magnetic circuit.

MAGNETIC CIRCUIT
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2. The closed path followed by current is called | The closed path followed by magnetic flux is
electric circuit. called magnetic circuit.
3. The force behind the flow of current is emf. | The force behind the flow of flux is mmf.
4. Resistance opposes the flow of current. Reluctance opposes the flow of flux.
5. Current density | = % Flux density B= %
6 EMF = IR MMF = @S
7 pl
R=—
A
8. Kirchhoff voltage law and Kirchhoff current
law is applicable to the electric circuit.
Disimilarity
1. Current actually flow in the electric circuit.
2. Current cannot pass through the air.
3. If emf is removed then current is zero.
7.4 B-H CURVE
The graph plotted between the magnetic fluXdensity, nd netic field strength (H) is called the B-
H curve.
For non-magnetic material: tion "

between B and H is

Where pg = 4m X

The gra
shown in

B = wopH

ere |1y 98 constant but . is not constant but

s with increase the flux density.

With the increase in H first increase B linearly
but after some time B is constant as shown in
fig. 7.2.

Fig. 7.1

Fig. 7.2
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7.5 HYSTERESIS LOOP

The lagging of flux density (B) behind the field intensity (H) is called hysteresis.

When an unmagnetised iron rod shown in fig. 7.3 (a) is wound with a coil having N turns is supplied by a
varying current(l) then a closed loop(ACDEFGA) as shown in fig. 7.3 (b) is formed between the B H is
called hysteresis loop.

Step to draw Hysteresis loop

At the origin (0): In the starting when current is zero H=0 then B=0.

Path (OA): When current is increase H is increased, so B will also increase u r that

material by which it is made magnet.

Path (CD): Now the current is increased in
direction, until B becomes zero at the point
force which is required to demagnetize the

~ -

b

Fig. 7.3 (a) Fig. 7.3 (b)

r



Magnetic Circuit 5

7.6 MAGNETIC MATERIAL

Material can be broadly classified into the following.

(1) Ferromagnetic Material (Magnetic material)
(2) Non Ferromagnetic Material (Non Magnetic material)
(3) Ferrites

Ferromagnetic material: The materials which are strongly attracted by a m
ferromagnetic material. Their relative permeability is very high from several hundr
Example: Iron, steel, nickel, cobalt and their alloy. They are of two types

(i) Soft ferromagnetic material
(ii) Hard ferromagnetic material

Soft ferromagnetic material: Those materials which
material. They have high permeability, low coercive force, ea ized and demagnetized and
have extremely small hysteresis. Ease of magnetizati ghetizati ake them suitable for
application in electromagnet, motor, generator, transf
alloy with nickel, cobalt, aluminum.

Hard ferromagnetic material: Tho ini i gnetism with great tenacity called hard
magnetic material. They have low relativ
magnetized and demagnetized. T
Example: Cobalt, steel and alloy of

tic material: The materials which are repelled by a magnet are called diamagnetic
ateri eir relative permeability is small and slightly less than unity. Example: Zinc, mercury, copper,

es: This is a special group of ferromagnetic material that occupies an intermediate position
between ferromagnetic material and non ferromagnetic material. Example: Iron oxides, nickel oxides,
zinc oxides.



