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APPLICATIONS OF
ELECTROMAGNET ELECTRIC BELLS

1. When the switch is closed, the

bell button H H
owiteh) | O—e |I|| o curr?nt flow will magnetized the
soft-iron core.
spring 2. The soft iron armature is pulled
[ (metal strip) toward electromagnet and hit
soft-iron “}, | soft-iron the gong. .
armature 3. At the same time, the contact
electromagnet < Jd}— contact screw will open and stop the current
N flows. No electromagnet.
4. The spring mechanism brings

the armature back to its original

gong O hammer position.

5. The contacts close again and
similar process is repeated.

TELEPHONE
EARPIECES

1. A varying current received from
the caller in telephone line.

2. The varying current passes
through solenoid and

“ diaphragm magnetized the soft-iron core.

3. The electromagnet varies in
magnetic strength according to
the verifying current.

4. The alloy diaphragm will attract
to electromagnet by varying

solenoid force.

5. Sound produced as compression
and rarefaction of air particles

soft iron core

N\

P

varying current
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APPLICATIONS OF CIRGUIT
ELECTROMAGNET BREAKERS

Its operate as automatic switch to
breaks circuit to open when
current becomes too large

Soft iron armature
pulled towards

slactromagnet 1. When the current becomes high
(Short circuit) the electromagnet
strength increase suddenly.

2. The iron catch is pulled toward

/ Electromagent electromagnet.

Reset button

f/~ Iron catch

Spring pulls
openthe 1
contacts

3. The spring pulling apart the
From main LALR to household contacts
supply > circuit . . .
4. The circuit will break and the
7 < . .
) current flows stop immediately.

contact

LIFTING
MAGNET

Its function to move heavy objects
or steel from place to place

1. Opposite poles on the surface
will produces a stronger
magnetic field.

2. When the current is switched on,
the soft iron core is magnetized
to become a very powerful

@ magnet.
/ 3. Its lifts up iron and steel.

South pole North pole 4. When the crane has moved to
new location, the current is
switched off and the soft-iron
core is demagnetized.

5. The objects will fall.
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Wire X will move to the right Wire X will move to the left Wire X will move to the right

combination of force on
current carryin WIRE
and magnetic field of

ermanent magnet

Current into wire

HH @,

Cylindrical field from
current-carrying conductor

Uniform field of magnet Combined magnetic field

Respltant
force on
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tﬁ f9 a) Magnitude of current /7

e T el T b) Length of the wire within the

magnitude of the force on magnetic field .
a current-carrying c) Strength of magnetic field

conductorin a magnetic d) Angle between current and

field: magnetic field
|
EFFECT OF TWO PARALLEL CURRENT-CARRYING COILS IN A
MAGNETIC FIELD
The two
conductors 7 s

F = force of repulsion

The two
conductors ‘ — ﬂ\w T\
b =N\ -
ATTRACTR ® (@»
‘ mes CMws
towards you towards you

F = Force of attraction
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TURNING EFFECT OF A E{IRI'Q],ER?]:]TNT
CURRENT-CARRYING ~——— MOTOR
COIL IN A MAGNETIC

FIELD
n r
COMMUTATOR _—=Z%
changes the »
direction of the + _ /
current flows P
every half-cycle (u \
AB
CARBON &
BRUSH

touch onto the

coil, to let the
current flow into
and out of the coill

‘.
.
.0
-

CURRENT -
FLOW
current Through carbon current

brushes CURRENT
Circuit broken at FLOW

carbon brushes
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MOVING COIL
AMMETER

1. When current flows in moving coil, magnetic field e

of radial magnet will interacts with magnetic :
field produce by the coil.

2. The force acting causes the coil to rotate and lead N
the pointer to the deflection.

3. The angle of deflection is directly proportional to
the current flows in the coil.

4. The hair spring will restore the pointer back to its

original position. Suitable

specifications for the
coil and the core to

make the
on the galvanometer more
coil can efficient.
be
iIncreased
EFFECT:

o

Linear scale s

Hair spring
Poin Pointer

Permanent radial
S  magnet

Softiron
cylinder

1. Thick wire used for the coll
- less resistance

2. Use Soft iron core
- easy to magnetize and

] I_demagnetllge f f
. Larger number of turns o
C = CURRENT “ i

- REA - the strength of

electromagnet increases /

T = TURNS stronger magnetic field
AGNET



Brushless Motor ‘ Brushed Motor

Carbon brush

Ro+ok

Magnét

S Coil —————&==

Stattk

Axle Coil

BRUSHLESS BRUSHED

* Longer Life » Shorter Life
* More Power * Less Power
* Quieter * Noisier

Brushless motor Brushed motor

Similarities

Has a magnet and a coil

Uses magnetic force to produce rotation

Dllferel;ces
Coil is stationary, magnet rotates Magnet is stationary, coil rotates
No carbon brushes, therefore no friction between | Friction between the carbon brush and the
the brushes and the commutator commutator causes the carbon brush to wear out
No sparking at the commutator Sparking at the commutator
Soft operational sound Louder operational noise

\
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galvanometer

to detect the current flow

Deflection of the
pointer of galvanometer
means, there is a
current flow

Bigger deflection, larger
current produced

Producing of .
induced current Fleming's Right-
when there is a Hand Rule

MOTION OF THE CONDUCTOR
MAGNETIC FIELD Thumb

change or cutting of
magnetic flux by the

conductor rorenger S\

INDUCED CURRENT |'

Middle finger =
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NDUCTION INDUCED E.M.F
BY COIL

(a) coil (b)
Stationary
S rection
et | o deficton on
li bei
tn d clztes are being _@_ (0 Carvent Is
<krve induced)

Stationary

Moving the coil
towards a stationary

. ( ) . magnet
(induces a current

Current s induced in the circuit)
in opposite direction

Y Bar magnet is (

moved out from
coil

5

v the direction of the induced e.m.f is such that its magnetic
LENZ'S LAW effects always oppose the change producing it

e The coil repels - The coil attracts
the magnet the magnet
) <=
When the N pole of v When the N pole of v
the magnet is moved the magnet is moved
towards the coil, end away from the coil,
of coil becomes N end of coil becomes
pole S pole




1 Magnet pushed
towards solenoid

c

AN N N N N N N

A\ VALV AL VALV AV AV

2 Induced current
produces a north

A pole at the end of
the solenoid to repel
the magnet moving
towards the solenoid

1 Magnet pulled
away from solenoid

N

S

A\ ARV ALV AL VAL VAV

‘2 Induced current
produces a south
pole at the end of the
solenoid to attract the
magnet moving away
from the solenoid

Y

AN N N N N N N

1 Magnet pushed
towards solenoid

S

<
A=

Y

TANEVAY

2 Induced current
produces a south
pole at the end of
the solenoid to repel
the magnet moving
towards the solenoid

1 Magnet pulled
away from solenoid

(Y -

>
s

\YARA VAL VAL VAL VALV AV

<

2 Induced current
produces a north
pole at the end of the
solenoid to attract the
magnet moving away
from the solenoid



ALINA
IMAN ARIF CHAPTER 3

wezr ELECTROMAGNETISME(
=

<2

FARADAY'S

LAW

the magnitude of the induced
e.m.f. is directly proportional to
the rate of change of magnetic

flux experienced by the conductor

a) The wire is moved faster
b) A stronger magnet is used
¢) The length of wire in e.m field is increased

THE MaGNITUDE OF THE
C.M.FINdWIre
INCreases WHen:

THE MAGNITUDE OF THE

€.M.F 1N a COIL
INCreases WHen '

d) The relative motion hetween magnet and coil is increased
b) The number of turns on coil is increased
() The cross-sectional area of the coil is increased

—
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GENERATOR

Rotation .o"

Carbon brush

In a complete circuit, the induced
e.m.f. makes a current flows

Commutator

Current, I/A Maximum value

: Time, t/s
10 90°: 180°* 270 360!
-No : : :
changesin & 5
magnetic
flux <%)>A
-Noem.f. |
IS induced :

- Changes rate of magnetic flux is max.
- Induced e.m.f. is max.
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A c Coil rotated y

GENERATOR

Slip rings

Ealvanometer

Simple AC
generator is
connected to a
galvanometer

Maximum forward current

Angle of
rotation :

- No
changes it |{

magnetic
flux ‘1”.

-No e.m.f
Is induced

- Changes rate of magnetic flux is max.
- Induced e.m.f. is max.



Split ring
commutator

Slip ring

(a) Direct current generator (b) Alternating current generator

Direct current generator Alternating current generator
Similarities
Applies electromagnetic induction
Coil is rotated by an external force
Coil cuts magnetic flux

e.m.f. is induced in the coil

Differences
Ends of the coil are connected to a split ring Ends of the coil are connected to two slip rings
commutator
The two sections of the commutator exchange Slip rings are connected to the same carbon brush

contact with the carbon brush every half rotation

Output is direct current Output is alternating current

—
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current

current

Current, | /A
A

/-\ —» Time, t/s
U U » Time, t/s

Current, | /A
A

Graphs
* Va;iable * Cor;lstant
* Current flow in two T * Current flow in one
direction Direction direction
Effects on
bulb
The bulb lights up The bulb lights up
~ [ |
Effects on
Capacitor capacltor C‘T‘:imr
Capacitor works on Capacitor will not

alternating current work on direct current
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decreases an alternating voltage
based on the principle of

o
'\Q‘}‘Q electromagnetic induction

Laminated soft-iron core Symbol of transformer

OUTPUT
Primary Secondary
winding winding

Primary coil - Secondary coil
Iron core
Worki n?
principle of the
transformer:

€ Alternating current flows in the primary coil
Induces a magnetic field in the soft iron core

€ The magnetic field is constantly changing

© The secondary coil also experienced
magnetic flux linkage which is constantly
changing

9 Hence an alternating e.mf. is induced in the
secondary coll
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$$Q°$ Input & output of a transformer
« V. N
S __ S
P p
a. Ideal transformer b. Non-ldeal transformer

Vplp — Vs]s Efficiency =%x100%

Y

Energy losses In a transformer

TYPE OF

LOSSES CAUSES WAY TO REDUCE

« Changing of magnetic field induced currentin |« Use laminated soft iron core
Eddy current soft iron core

« Eddy current produced and generate heat
+ Asthe number of turn increases, the resistance « Use low resistance copper

of conductor also increases. wires
Heat loss . . .
« Heat produced by electrical energy to oppose (thick copper wire)
the resistance
« The core is magnetized and demagnetized « Use soft-iron core
. alternately due to a.c current in primary coil « ltis able to be magnetized
Hysteresis . .
« Energy loss as heat and demagnetized easily
« Leakage of magnetic flux in the primary coil « Proper core design

« Secondary coil overlaps and
wounds close to primary
coil

Flux leakage
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(a) Np < Ns
b) Vp<Vs
step-up transformer B

(.) Np > Ns
B} Vo> Ve step-down transformer

(o) ==

Ne W
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