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Abstract: Electromagnetic braking systems use electronic and magnetic power to apply wheel brakes. Our system
utilizes the concept of electromagnetism in order to achieve braking without friction. Eddy braking improves the reliability
&life of brakes since they do not wear out over time due to friction. This needs comparatively very less maintenance and
no oiling. Electromagnetic brakingis an upcoming technological replacement for traditional braking systems. The main
objective behind the proposed use of these eddy braking system in automobiles is that it is frictionless. This leads to a
very low maintenance cost due to no friction and no oiling. Also traditional braking systems are prone to slipping while
this one is guaranteed to apply brakes to the vehicle.
Key Words: eddy current brake, electric retarder, eddy current, winding

ILINTRODUCTION

An eddy current brake, also known as an induction brake, electric brake or electric retarder, is a device used to slow or
stop a moving object by generating eddy currents and thus dissipating its kinetic energy as heat. Unlike friction brakes,
where the drag force that stops the moving object is provided by friction between two surfaces pressed together, the
drag force in an eddy current brake is an electromagnetic force between a magnet and a nearby conductive object in
relative motion, due to eddy currents induced in the conductor through electromagnetic induction. A conductive surface
moving past a stationary magnet develops circular electric currents called eddy currents induced in it by the magnetic
field, as described by Faraday's law of induction. By Lenz's law, the circulating currents create their own magnetic field
that opposes the field of themagnet. Thus the moving conductor experiences a drag force from the magnet that opposes
its motion, proportional to its velocity. The kinetic energy of the moving object is dissipated as heat generated by the
current flowing through the electrical resistance of the conductor. In an eddy current brake the magnetic field may be
created by a permanent magnet or an electromagnet. With an electromagnet system, the braking force can be turned on
and off (or varied) by varying the electric current in the electromagnet windings. Another advantage is thatsince the brake
does not work by friction, there are no brake shoe surfaces to wear, eliminating replacement as with friction brakes Eddy
current brakes are used to slow high-speed trains and roller coasters, as a complement for friction brakes in semi-trailer
trucks to help prevent brake wear and overheating, to stop powered tools quickly when power is turned off, and in
electric meters used by electric utilities. .When electromagnets are used, control of the braking action is made possible
by varying the strength of the magnetic field. A braking force is possible when electric current passed through the
electromagnets.

Il. SYSTEM DESIGN

Eddy current brake works according to Faraday’s law of electromagnetic induction. According to this law, whenever a
conductor cuts magnetic lines of forces, an emf is induced in the conductor, the magnitude of which is proportional to the
strength of magnetic field and the speed of the conductor. If the conductor is a disc, there will be circulatory currents i.e.
eddy currents in the disc. According to Lenz’s law, the direction of the current is in such a way as to oppose the cause,
i.e. movement of the disc. Essentially the eddy current brake consists of two parts, a stationary magnetic field system and
a solid rotating part, which include a metal disc. During braking, the metal disc is exposed to a magnetic field from an
electromagnet, generating eddy currents in the disc.
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The magnetic interaction between the applied field and the eddy currents slow down the rotating disc. Thus the wheels of
the vehicle also slow down since the wheels are directly coupled to the disc of the eddy current brake, thus producing
smooth stopping motion. Since researches are going on to eliminate some of the disadvantages of this system, we can
accept it to be the norm one in a few years of time.

I1l. SYSTEM REQUIREMENTS
HARDWARE REQUIREMENTS:
» CHARGING UNIT
» BATTERY
» DC MOTOR
» METAL FRAME
» DISC METAL

IV. MILD STEEL

Mild steel is a type of carbon steel with a low amount of carbon— it is actually also known as “low carbon steel.” Although
ranges vary depending on the source, the amount of carbon typically found in mild steel is 0.05% to 0.25% by weight,
whereas higher carbon steels are typically describedas having carbon content from 0.30% to 2.0%. If any more carbon
than that is added, the steel would be classified as castiron. Mild steel is not an alloy steel and therefore does not contain
large amounts of other elements besides iron; you will not find vast amounts of chromium, molybdenum, or

4.2 BALL BEARING

A ball bearing is a type of rolling-element bearingthat uses balls to maintain the separation between the bearing races. The
purpose of a ball bearing is to reduce rotational friction and support radial and axial loads. It achieves this byusing at least
three races to contain the balls andtransmit the loads through the balls. This type of tower as shown in Fig.-3

Fig-1:Ball Bearing
4.3 DC MOTOR
The electrical motor is an instrument, which converts electrical energy into mechanical energy. According to faraday’s law
of Electromagnetic induction, when a current carrying conductor is placed in a magnetic field, it experiences a mechanical
force whose direction is given by Fleming’s left hand rule.

Fig—2: DC Motor
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4.5 TYPES OF SHEET METALS

There are many different metals that can be madeinto sheet metal, such as aluminum, brass, copper, steel,tin, nickel and
titanium. For decorative uses, important sheet metals include silver, gold, and platinum (platinum sheet metal is also
utilized as a catalyst.). Sheet metal is available in flat pieces or coiled strips.The coils are formed by running a continuous
sheet of metal through a rolls litter. Countless everyday objects are constructed with sheetmetal. Thicknesses can vary
significantly; extremely thin thicknesses are considered foil or leaf, and pieces thicker than 6mm (0.25in) are considered
plate.

4.6 SHEET METAL USES

Sheet metal is used for carbodies, airplane wings, medical tables, roofs for buildings (architecture) and many other
applications. Sheet metal of iron and other materials with high magnetic permeability, also known as laminated steel cores,
has applications in transformers and electric machines. Historically, an important use of sheet metal was inplate armor
worn by cavalry, and sheet metal continues to have many decorative uses, including in horse tack. Sheet metal workers
are also known as "tin bashers" (or "tin knockers"), a name derived from the hammering of panel seams when installing tin
roofs. The thickness of sheet metal is in the USA commonly specified by a traditional, non- linear measure known as its
gauge. The larger the gauge number, the thinner the metal. Commonly used steel sheet metal ranges from 30 gauge to
about 7gauge. Gauge differs between ferrous (iron based) metals and nonferrous metals such as aluminum or copper;
copper thickness, for example is measured in ounces (and represents the thickness of | ounce of copper rolled out to an
area of |square speed break). In the rest of the world the sheet metal thickness is given in millimeters.

4.7 SHUNT CONNECTION

A shunt DC motor connects the armature and field windings in parallel or shunt with a common D.C. power source.

4.8 SERIES CONNECTION

A series DC motor connects the armature and field windings in series with a common D.C. power source.

4.9 SHEET METAL

It is metal formed by an industrial process into thin, flat pieces. It is one of the fundamental forms used in metalworking
and it can be cut and bent into a variety of shapes.

Fig—3: Mild Steel Metals

4.4 CLASSIFICATION OF WELDING PROCESSES

There are about 35 different welding and brazing process and several soldering methods, in use by the industry today.
There are various ways of classifying the welding for example, they may be classified on the basis of source of heat (
flames, arc etc.)

5. WELDING PROCESSES ARE CLASSIFIED AS FOLLOWS:
5.1 GasWelding

(@) Air Acetylene

(b) Oxy Acetylene

(c) Oxy Hydrogen Welding

5.2 ArcWelding

() Carbon Arc welding

(b) Plasma Arc welding

(c) Shield Metal Arc Welding

(d) T.LG. (Tungsten Inert Gas Welding)
5.3 Resistance Welding:

(@) Spot welding

(b) Seam welding

(c) Projection welding

(d) Resistance Butt welding
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5.4 Solid State Welding:

(@) Cold welding

(b) Diffusion welding

(c) Forge welding

(d) Fabrication welding

(e) Hot pressure welding

) Roll welding

5.5 Thermo Chemical Welding
(@) Thermite welding

(b) Atomic welding

5.6 Radiant Energy Welding
(@) Electric Beam Welding
(b) Laser Beam Welding

6. COMPONENTS OF ELECTRO MAGNETIC BRAKING
Basic components of power weeder machine is given below
 METAL FRAME

* BEARING
« DC MOTOR
* BATTERY

* ON OFF SWITCH

7. WELDING

Welding is a process of joining two metal pieces by the application of heat. Welding is the least expensive process and
widely used now a days in fabrication. Welding jointsdifferent metals with the help of a number of processes in which heat
is supplied either electrically or by mean of a gastorch. Different welding processes are used in the manufacturing of Auto
mobiles bodies, structural work, tanks, and general machine repairwork. In the industries, welding is used in refineries and
pipe line fabrication. It may be called a secondary manufacturing process.

Fig-4: Power Weeder Basis

8. WORKING OF ELLECTRO MAGNETIC EDDY BRAKING SYSTEM

The movement of the metal through the magnetic field of the electromagnets creates eddy currents in the discs. These
eddy currents generate an opposing magnetic field, which then resists the rotation of the discs, providing braking force.
The net result is to convert the motion of the rotors into heat in the rotors.

9. PROBLEM STATEMENT

Now a day automobiles vehicles usage is more and automobile part’s need so cost of parts high. Example car or other
vehicles brake system is more range of cost and also it has high friction, high maintenance, lubricating, wearing of brakes.
so will used contact less eddy braking system it has a low friction, low maintenance and no lubricating.

10. OBJECTIVES

The main objective behind the proposed use of this eddy braking system in automobiles is that it is frictionless. This leads
to a very low maintenance cost due to no friction and no oiling. Also traditional braking systems are prone to slipping
while this one is guaranteed to apply brakes to the vehicle.Eddy current brakes are used to slow high-speed trains and
roller coasters, as a complement for friction brakes in semi-trailer trucks to help prevent brake wear and overheating, to
stop powered tools quickly when power is turned off, and in electric meters used by electric utilities.
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CONCLUSION

An eddy current (magnetic) and electromagnetic braking mainly use to stop or slow down the heavy and highspeed
vehicle like train etc. And also, for automobiles like hike, car has an effective braking system. In addition, by using the
electromagnetic and magnetic brake, we can increase the life of the braking unit. The working principle of this system that
when the eddy current (magnetic) and electromagnetic and flux cut by the rotating wheel or disc the eddy current is
induce in rotating wheel or rotter. This eddy current flows opposite to the rotating wheel. This eddy current tries to
stop the rotating wheel at rotor. This results in the rotating wheel or rotor comes to rest. The Electromagnetic braking
system is found to be more reliable as compared to other braking systems. Electromagnetic braking system is found to be
more reliable as compared to other braking systems. In friction or mechanical braking system or air baking system, even a
small amount of leakage may lead to complete failure of brakes. By using combination of electromagnetic brake and eddy
current (magnetic) brake we can overcome some drawback of electromagnetic brakes as well eddy current (magnetic)
brakes like electromagnetic brakes are depended on battery power to energize the brake system. Because of that battery
is drains down much faster. So here we use both magnetic and electromagnetic brake. In magnetic brakes in magnetic
brakes there is no requirement of current. So by applying both we can produce desired amount of braking torque and
also reduce the dependency on battery. Electromagnetic and eddy current (magnetic) braking is superior to conventional
frictional braking as there is no friction and heat in electromagnetic braking. So, the conventional disc and drum brakes
can be replaced with electromagnetic and magnetic brakes. In addition, it is found that, electromagnetic brakes make up
approximately 80% of all of the power applied brake applications
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