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Abstract— The current Eddy Braking slows down the moving
object by creating eddy currents using electromagnetic
suspensions that create resistance. Under normal
circumstances if the speed of the car is too high, the brakes
do not provide that number of high brakes and will lead to
slipping and wear on the car. Due to these shortcomings of
standard brakes, a simple and effective method of the ‘current
eddy brake' brake system emerges. The current Eddy is one
of the most prominent features of electromagnetic induction.
Or it looks like a lot of technical problems because the
changing environment has something important to offer. It is
an uncomplicated way to brake cars including trains. Since it
is a non-controversial binding, the occasional change in the
binding material is reduced. The Embedded Eddy Current
brake has been used on cars, braking will be more efficient
than the current brake cost and the brake costs on cars can be
reduced to a large expansion. And the toxic odour caused by
collision brakes during traffic can be reduced.
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I. INTRODUCTION

Brake is a mechanical tool that slows down movement.
Brakes use friction between two points to convert the Kinetic
energy of a moving object into heat. The electromagnetic
brake system can significantly increase the braking efficiency
while reducing brake rust. Bringing this technology to market
can create more money for car companies, and it can increase
customer base. Most potential truck owners will consider this
option, as it reduces the maintenance and cost of traditional
brakes and increases the safety of trucks. Electromagnetic
braking systems represent the future of brake technology.
They can be used as an alternative to the future problem of
crude oil. This current eddy brake occurs when the magnetic
field is used to reduce motion when the action moves in a
stationary magnetic field. The magnetic field attracts eddy
currents in the conductor and these currents waste energy and
create gravity. Therefore, there are no communication
devices Using this electric braking system that will lead to a
reduction in the wear of the brake pad.

Il. HISTORY

Raoul Sarazin has applied for the first eddy-current car. The
development of this invention began when the French
company Telma, affiliated with Raoul Sarazin, developed and
marketed several generations of electric brakes in 1936. The
first retarder was marketed in partnership with Raoul Sarazin;
this is a 450 model suitable for cars up to 18 tons of car weight
(GVW) in 1946 ELMA company "Lectro-Mécanique de
I'Aveyron" The company, owned by the French group
Labinal, has obtained a special license from Raoul Sarazin's
ownership. ELMA begins the process of continuous

improvement of the current Foucault retarders; a process that
allows it to file development patents, from its launch.

I1l. SCOPE OF STUDY

This study aims to conduct research in the field of design and
implementation of this system of brakes on cars and vehicles.
The electromagnetic braking system prevents the risk of
prolonged use of the brakes in excess of their heat dissipation
capabilities due to the outbreak of the standard braking
system. The program is still working on the process of low-
impact vehicles and where the area is affected. The plan will
also apply to industrial use and be adapted according to need.

IV. METHODOLOGY

When a conductor in the form of a disk rotates at high speeds,
which is connected to a magnetic field, it breaks the magnetic
field lines, which is why electrical energy (emf) will be
introduced into the disk by Faraday's input power. As a result
of these emf eddy streams are formed on the disc. These eddy
currents are made of loops [fig-1]. Eddy's current generates
magnetic energy on its own due to its own independent anti-
magneticfield. As a result of this creation the gravitational
force converts the kinetic energy of the rotating disc to heat
energy. This heat energy is released by convection. Braking
force is equally switching to magnetic flux. The brakes are
therefore obtained in proportion to the strength of the
magnetic field.

V. WORKING MECHANISM

Sr No _ Requiremeqt§ _ _
Particulars Specifications | Unit

1 Plywood 0.5*0.3metre 1

2 Motor 1500 rpm 1

3 Electromagnet 2

4 Battery 12 volts 1

5 Aluminium wheel | 0.276metre 1

POWER
ON

Whae! 1
rriateng

Dactrenagren 1

POWER
OFF

Fig. 1: Eddy's current generation

A. Electromagnets

Electromagnets are a type of DC that can be powered by a
battery. Electromagnets are preferred instead of permanent
magnets as generating electricity is faster than mechanical
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use with low losses. And the magnetic field can be created
only when it is needed in contrast to permanent magnetism.
The force of the magnetic field can be increased by increasing
the current flow through the coil or by increasing the number
of windings. In the high magnetic field, the permanent
magnet is very large and the installation is very difficult.
Electromagnet is lightweight and can be installed anywhere
and does not interfere with other metals.

B. Brake Disc

Aluminium is a very good material compared to copper and
zinc which should be used as a disc for the current eddy
braking disc using electromagnetic inserts. Aluminium
responds better and is faster compared to the other two. Apart
from that, the enhancements made now will increase the drag
force produced and will reduce better movement. This can be
seen when the current increases, the rotational speed of the
disc decreases. And aluminium is not attracted to the
magnetic field but to Eddy's current generation due to high
electricity intake. As the hardness of the disk increases the
production of eddy current growth and as a result the higher
torque to stop the rotating disc can be achieved.

VI. MAJOR FRAMEWORK
Our model is mainly divided into two different units:

A. Driving Unit.
B. Braking Unit.
A. Driving Unit

1) Electric car:

An electric car is an electric machine that converts electrical
energy into electrical energy. In standard automotive mode,
most electric ‘motors operate by combining between a
magnetic field and winding currents to generate energy
within a vehicle. Electric motors can be classified by type of
power source, internal construction, application, type of
motion output, and so on.

2) Wheel:

The wheel starts moving with the help of car racing. Both the
car and the wheel are connected with the help of a chain link
chain.

3) Power Control:

This section contains power supply for the entire system and
a separate power control system to control the movement of
the movement.

B. Breaking Unit

1) Electromagnet:

An electromagnet is a type of magnet that is used to produce
magnetic field. The magnetic field disappears when its
current is turned off. Electromagnets usually consist of a wire
wound embedded inside the coil. At the moment the wire
creates a magnetic field centred on the hole in the middle of
the coil. The twisting of the cord is often damaged around the
core of the magnet.

2) Brake shield:

It is the part that will dry the big wheel when the
electromagnet is turned on.

a)

b)
c)

A

VII. NECESSARY PARTS

Base plank: Contains a rectangular plank that serves as
the base for the entire EMBS component. It will be 80 *
50 * 1 cm in size.

Electric motors: DC motors used to move the wheel.
Electromagnet: In this project, we used an electromagnet
to set the wheel. It is basically made of wrapping a
copper wire around the body of the body to give it the
required strength.

Steps to Follow

How to make an electromagnetic model braking system:

TA

Analyse problems in the construction of an electric
braking system
Designing the necessary materials.
Selection of required items.
Purchasing building materials.
Electromagnet formation.
Report preparation and submission
BLEI. T.

Fig. 1: Eddy current generation

VIII. CALCULATIONS

Assume Data
Tablel. Useful data
Sr. [Notations|  Value Meaning
No.
1 M 12 kg Rotating mass
2 t 25 sec Brakingtime
3 d 0.276m Wheel dia.
4 N 150 rpm | Wheel rotational speed
5 R 1.725 Ratio of wheel diameters
disc diameter
i R 0.0Bm Discradius
7 [ 0.25 Coefficient of friction
B R 0.06m Effective disc radius
9 E 29.0 joules | Total energy of rotating
mass
10 I B Amp-hr | Current through coil
11 L 0.048m Length of solenoid
12 I 59.6 % 10% | Electrical conductivity of
5/m disc
13 R 0.015m | Radius of electromagnet
14 v 12V Battery Voltage
15 I B Amp-hr Battery Current
16 C 465 [/Kg"C | Sp. Heat capacity of disc
17 K B4 watt/m°C| Thermal conductivity of
disc
18 | Volume (0.00003601 Disc volume
rn:{
19 P 7B50 kg m? Density of disc
20 [Te] dmx 107 Permeability of air
21 1K 2000 Permeability of steel
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T=

(Fx 0.5d) / R = (10.40 x 0.5 x 0.276) /1.725 = 0.832Nm

Holding Force:

C=

T/ (nxRe)

=0.832/(0.25 x 0.06) = 55.46 N.

Brake power:

Assuming the stop from the test speed to zero to kinetic
energy is given by: - KE=0.5x m x v2

= 0.5x12x2.16662 = 28.149336 Joules

A. Rotation Power:

Rotating force the force required to reduce the rotating parts.
It varies with different cars and which gear is chosen but
taking 3% kinetic energy is logical thinking. Power provided

by:
P=E/t=29.0/25=11.61W.

This is a medium power. The maximum force when holding
the brakes is twice as high.
1) Heating of brakes

a)

Temperature rise:

=t=(Pxt)/(pxcx Volume)
= (11.61x2.5) / (7850 * 465 * 3.601 * 10-5)
=1.01900C

b)

Flux density (B):

=(0.5x59.6x106 x0.003x572 x 0.0152 x 0.0072 x B2) x
(1- (0.035/ 0.996))

B =
B=

18.01Wb / m2.
(usxpoxnxI)/L

18.01 = (2000 x 411 x 10-7 x n x 8) /0.048

N =

(1]

(2]

(3]

43 turn/ m

Fig. 3: Cross-sectional view
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