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Vhat is the difference between magnetism and electromagnetism?

Magnetism and electromagnetism are fundamental concepts il
physics. The main difference between magnetism an
electromagnetism is that the term “magnetism” encompasses onl
phenomena due to magnetic forces, whereas “electromagnetism
encompasses phenomena due to both to magnetic and electri

forces.



roperties of Magnet

Properties of Magnets

1. Magnets attract objects of iron, cobalt and nickel.

2. The force of attraction of a magnet is greater at its poles
than in the middle.

3. Like poles of two magnets repel each other.

4. Opposite poles of two magnets attracts each other.

5. If a bar magnet i1s suspended by a thread and if it is free
to rotate. 1its South Pole will move towards the WNorth Pole
of the earth and vice versa.
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/arious types of Magnetic Materials
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Properties

State

Effect of Magnet

Behavior under non-
uniform field

Behavior under external
field

Effect of Temperature

Permeability

Susceptibility

Examples

Ferromagnetic Materials
They are solid.

Strongly attracted by a
magnet.

tend to move from low to
high field region.

They preserve the
magnetic properties after
the external field is
removed.

Above curie point, it
becomes a paramagnetic.

Very high

Very high and positive

Iron, Nickel, Cobalt

Paramagnetic Materials

They can be solid, liquid
or gas.

Weakly attracted by a
magnet.

tend to move from low to
high field region.

They do not preserve the
magnetic properties once
the external field is
removed.

With the rise of
temperature, it becomes
a diamagnetic.

Little greater than unity

Little greater than unity
and positive

Lithium, Tantalum,
Magnesium

_omparison between magnetic materials

Diamagnetic

They can be solid, liquid
or gas.

Weakly repelled by a
magnet.

tend to move from high
to low region.

They do not preserve the
magnetic properties once
the external field is
removed.

No effect.

Little less than unity

Little less than unity and
negative

Copper, Silver, Gold



-xplain the term of Electromagnet.

An electromagnet is a type of magnet in which the magnetic field i
produced by an electric current. Electromagnets usually consist o
wire wound into a coil. A current through the wire creates a magneti
field which is concentrated in the hole, denoting the centre of th
coil. The magnetic field disappears when the current is turned off.



equirement of materials for development of
|lectromagnet

S (L D)Eg
4 f



ffect of Current direction in the coil



roduce Electromagnet by the use of coll




yample electromagnet

SIMPLE ELECTROMAGNET




-ind out direction of current by using Fleming
eft & Right hand rules.




Viagnetic lines of force




enz’s Law

Electromagnetic Induction

Lenz’s Law
The direction of the emf and thus the current is given
by Lenz’'s law. The statement in bold in the center of
page 789 is a statement of Lenz’'s law. Use this to find
the direction of the current. If you are looking down on
the loop from above, is the current flowing clockwise or
counter clockwise?




Difference between soft and hard magnetic materials

s.no | Soft magnetic materials Hard magnetic materials

1. The magnetic materials can be easily | The magnetic materials can not be easily
magnetize and demagnetize. magnetize and demagnetize.

> The have high permeability. The have low permeability.

3. Magnetic energy stored 1s not high. Magnetic energy stored is high,

4. Low hysteresis loss due to small | Large hysteresis loss due to large
hysteresis loop area. hysteresis loop area.

5. Coercivity and retentivity are small. Coercivity and retentivity are large.

6. The eddy current loss is small due to | The eddy current loss is high due to its
its high resistivity. low resistivity.

i The domain walls are easy to move. The movement of domain wall must be

prevented.

8. They are used in electric motor, | They are used in loud speakers and

generators, transformers, relays, | electrical measuring instruments.

telephone receivers, radar.
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Difference between Electro-Magnet
and Permanent Magnet

Bar Magnet or Permanent Magnet:

* They are permanently magnetized.

* They are usually made of hard materials.

* The strength of the magnetic field line are constant i.e. it cannot be varied.
* The poles of a Permanent magnet cannot be changed.

* Example of permanent magnet is a Bar Magnet

Electro-Magnet:

* They are temporarily magnetized.

* They are usually made of soft materials.

* The strength of the magnetic field lines can be varied according to our
need.

* The poles of electro-magnet can be altered.

* Example of a Temporary magnet is solenoid wounded across a nail and
connected to a battery.



ELECTROMAGNET

AN ELECTROMAGMET IS A TYPE OF MAGNET IN

WHICH THE MAGNETIC FIELD IS PRODUCED BY

AN ELECTRIC CURRENT. THE MAGMETIC FIELD

DISAPPEARS WHEN THE CURRENT IS TURNED

OFF. ELECTROMAGNETS USUALLY CONSIST OF
WIRE WOUND INTO A COIL.

DIFFERENCE BETWEEN ELECTROMAGNET AND PERMANENT MAGNET FME:JEE

PERMANENT MAGNET

A PERMANENT MAGHNET IS AN OBJECT MADE
FROM A MATERIAL THAT IS MAGNETIZED AND
CREATES ITS OWN PERSISTENT MAGNETIC FIELD.
AN EVERYDAY EXAMPLE 15 A REFRIGERATOR
MAGNET USED TO HOLD NOTES ON A
REFRIGERATOR DOOR.



Define the term of Magnetic circuit.

Magnetomotive Force

= The MMWF B sendrated oy (e Caid

« Strenzth related to number af ems and
current, Symiod F, measured in Ampere urns

L=t
F=NT



Magnetic Field Intensity

- Magnetic field strength

— H, is the magnetomotive force (mmf) per unit
length

s H=S3/7= NI/7
* Units are Ampere-~turns/meter
* Nl = He-r~r
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Viagnetic Field Strength

1.2. MAGNETIC FIELD STRENGTH, H
(MAGNETISING FORCE)

« Magnetic field strength is defined as
magnetomotive force, Fm

_F, NI
[ [

H

ampere turn / metre

N = bilangan lilitan pengalir
| = arus yang mengalir
| = panjang bahan magnet



Field Intensity

« The effort made by the current in the wire
to setup a magnetic field.

« Magnetomotive force (mmf) per unit length
is known as the “magnetizing force” H

H-F /1 (At/m)

« Magnetizing force and flux density related

Y B=uH (M)

03/08/11 DrAwang Jusoh/Dr Makbul 13



For a Straight
Conductor:
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14-1: Ampere-turns of

Magnetomotive Force (mmf)
IR e

"= The strength of a coil’s magnetic field is proportional to
the amount of current flowing through the coil and the
Nnumber of turns per given length of coil.

= Ampere-turns =/ < N = mmft

= I is the amount of current flowing through N turns of
wire.

= This formula specifies the amount of magnetizing force
or magnetic potential (mmf).
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S Magnetic Circuit Definitions

* Magnetomotive Force (MMLFEF)

— The “*driving force™ that causes a magnetic field
— Svmbol, F

— Definition, F = IN1 . C Ta
— Units, Ampere-tums, (A-1T)







Flux Densit
B 4 Saturation

Retentivity

-H I H
Magnetizing Force Magnetizing Force
In Opposite Direction

Saturation = Flux Densit
In Opposite Direction =B In {]ppnsiteyDirectinn



