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ABSTRACT: Electromagnetic Braking system and its impact on other conventional Braking system. Braking System
should ensure safety and comfort to the driver while driving the vehicle on road. There are various types of
Conventional systems of Braking such as Drum Brake, Disc Brake, Hydraulic brakes, Pneumatic brakes etc. This
Braking System produce higher amount of friction which produces heat wear and tear of braking parts and eventually
reduces efficiency of braking system. Therefore Electromagnetic Braking System is used which is efficient way of
braking with high power to torque ratio and also provide less amount of friction.
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I.INTRODUCTION

A Braking System should provide retardation. Ineffective way of braking leads to accidents most of the accidents are
due to faulty way of braking and due to their inefficient mechanism to control vehicle during the mischance.
Electromagnetic braking system consist of solenoid coil which is uses principle of electromagnetic effect of electrical
current for Braking. This is combination of Electrical and Mechanical components here Electrical energy is used to
apply braking torque or retardation. It produces negative power which is twice of the power of machine in a rapid and
efficient way.

ILEXISTING BRAKING SYSTEM

The braking system existing now are consist a brake pedal or a lever which is used to exert force pressed through foot
and convert it to hydraulic, Mechanical Pressure etc. In this type of braking system due to Mechanical contacts friction
is produced and more amount of heat is generated which decrease the life of Braking parts.

IH.METHODOLOGY

» The electromagnetic brake is a relatively primitive mechanism, yet it employs complex electromagnetic and
thermal phenomena. As a result, the calculation of brake torque is a complex task.

*  However precise mathematical models of the brakes are important for the purpose of simulation and control.

»  There are three models proposed in the literature on eddy current brakes:

*  W.R. Smythe’s Model

e D. Schieber’s Model
* J.H. Wouterse’s Model
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»  Smythe’s approach is to treat the problem as a disc of finite radius and obtained a closed-form solution of
torque calculation by means of a reflection procedure (the magnetic field due to eddy currents which appears
from either side of the sheet, is modeled by a pair of images receding with uniform velocity) specifically
suited to the geometry of the problem. The first step is to calculate the magnetic induction, B, produced by the
eddy currents induced in a rotating disk by a long right circular cylinder pole piece.

»  Schieber adapted a general method of solution to a rotating system which is different from Smythe’s approach.
This formula is for low speed only. Schieber found out that his result is very close to Smythe’s result at low
speed and that it is valid for a linearly moving strip as well as a rotating disc. Schieber did not investigate the
high speed region.

» Based on the works of Schieber and Smythe, Wouterse tried to find the global solution for the torque in the
high-speed region as well as the low speed region. Following results are obtained by Wouterse’s Method:

» At very low speeds, the field differs only slightly from the field at zero speed.

» At the speed at which the maximum dragging force is exerted, the mean induction under the pole is already
significantly less than BO.

* At higher speeds, the magnetic induction tends to further decrease.

»  The analysis of electromagnetic brake is done according to Schieber’s method as it is a general method and it
is also applicable for a rotating disc.

*  Aluminum and Copper are the preferred materials for the disc due to their electric, thermal and magnetic
properties.

IV.PRINCIPLE OF WORKING

Principle of Electromagnetism is used in Electromagnetic Braking system. When certain amount of current is passed
through a round conductor then it produces magnetic field which is uniform all over the conductor. The magnetic field
strength depends on the current flowing through conductor and the no of turns and higher the current flowing through
conductor higher the magnetic field gets created. Solenoid is the coil having more no of turns and it is used to produce
high strength magnetic field which is used in this Electromagnetic Braking.

The majority of electromagnetic plates use a single plate friction surface to slow or stop the motion although there are
multiple disc designs all function in a similar manner. Electromagnetic brakes can be found in any application that
requires the holding or stopping of rotory motion. Electromagnetic brakes operate via an electric actuation but produce
torque mechanically when voltage or current is applied to the brake the coil becomes an electromagnet and produces
magnetic lines of flux. This flux travels through the small air gap between the field coil and the armature magnetically
pulling the armature against the hub and creating a holding force. When the brake is fully engaged, torque transfer is
100% efficient as there is no relative slip when current or voltage is removed from the brake. Springs hold the armature
away from the hub surface creating a small air gap.
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V.CONSTRUCTION AND DESIGN OF BRAKING ELECTROMAGNETIC SYSTEM

There are three parts to an electromagnetic brake:
1) field

2) Armature

3) Hub (which is the input on a brake)

Usually the magnetic field is bolted to the machine frame (or uses a torque arm that can handle the torque of the brake).
So when the armature is attracted towards the magnetic field the breaking torque is transferred into the field housing
and into the machine frame decelerating the load. This can take place very fast in a seconds. Disengagement is very
simple. Once the field starts to degrade flux falls rapidly and the armature separates. A spring is use to hold the
armature away from its corresponding contact surface in a predetermined air gap.
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Components used in Electromagnetic Braking system

Disc liner- The lining is the portion of the braking system which converts the kinetic energy into heat. The lining must
be capable of its survival at high temperatures without excessive wear (leading to frequent replacements of machine
parts) or out gassing (Decrease in power of Braking). Brake linings are composed of a relatively soft but tough and
heat-resistant material with a high coefficient of dynamic friction (and ideally an identical coefficient of static friction)
typically mounted to a solid metal backing using high-temperature adhesives or rivets.
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Braking coil- An Solenoid coil is formed when a conductor is wound around a core or form to create an
electromagnet. When electricity is passed through a coil, it generates a magnetic field. One loop of wire is usually
referred to as a turn or a winding, and a coil consists of one or more turns. For use in an electronic circuit, electrical
connection terminals called taps are often connected to a coil. Coils are often coated with varnish or wrapped with
insulating tape to provide additional insulation and secure them in place. A completed coil assembly with one or more
set of coils and taps is often called windings

Tension Spring- A spring is an elastic component used to store mechanical energy. Depending on the design and
required operating environment, any material can be used to construct a spring .When a spring is compressed or
stretched, the force is exerted which is proportional to its change in length. The rate or spring constant of a spring is the
change in the force it exerts, divided by the change in deflection of the spring. That is, it is the gradient of the force
versus deflection curve. An extension or compression spring has units of force divided by distance, for example N/m.

Battery- A battery is a device that converts chemical energy directly to electrical energy. It consists of a number of
voltaic cells; each voltaic cell consists of two half cells connected in series by a conductive electrolyte containing
anions and cations. One half-cell includes electrolyte and the electrode to which anions migrate, i.e., the anode or
negative electrode; the other half-cell includes electrolyte and the electrode to which cations migrate, i.e., the cathode
or positive electrode. In the redox reaction that powers the battery, reduction occurs to cations at the cathode, while
oxidation occurs to anions at the anode. The electrodes do not touch each other but they are electrically connected by
the electrolyte. Some cells use two half-cells with different electrolytes. A separator between half cells allows ions to
flow, but prevents mixing of the electrolytes. Each half cell has an electromotive force determined by its ability to drive
electric current from the interior to the exterior of the cell. The net EMF of the cell is the difference between the EMF
of its half-cells, as first recognized by Volta. Therefore, if the electrodes have EMF and, then the net EMF is in other
words, the net EMF is the difference between the reduction potentials of the half-reactions.

Alloy wheel- Alloy wheels have become considerably more common since 2000. Alloy wheels are automobile wheels
which are made from an alloy of aluminum or magnesium. They are typically lighter for the same strength and provide
better heat conduction and improved cosmetic appearance over steel wheels. The earliest light alloy wheels were made
of magnesium alloys. Alloy wheels have long been included as standard equipment on higher-priced luxury or sports
cars, with larger-sized or "exclusive" alloy wheels being options. The high cost of alloy wheels makes them attractive
to thieves; to counter this, automakers and dealers often use locking wheel nuts which require a special key to remove.
Most alloy wheels are manufactured using casting, but some are forged.

Electro-magnet- An electromagnet is a type of magnet in which the magnetic field is produced by the flow of electric
current. An electric current flowing in a wire creates a magnetic field around the wire. To concentrate the magnetic
field, in an electromagnet the wire is wound into a coil with many turns of wire lying side by side. The magnetic field
of all the turns of wire passes through the center of the coil, creating a strong magnetic field there. The direction of the
magnetic field through a coil of wire can be found from a form of the right-hand rule. The main advantage of an
electromagnet over a permanent magnet is that the magnetic field can be rapidly manipulated over a wide range by
controlling the amount of electric current.

Friction Material- In most mobile or outdoor applications friction material is not used however in most industrial
applications friction material is used to help slow wear in clutch or break the friction material is flush with the steel
holes. The single friction plate design allows for a very fast response so the brakes are very well suited for high cycle
applications.

Ex:-Ferrous Materials.
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MODEL.:

Cad Model of electromagnetic braking system
VI.APPLICATIONS

Packing & Food Processing Machinery
Medical Equipment

Servo Motors

Robotics

Elevator & Escalators

VII.LADVANTAGES
No grating misfortune.
Less wear of segments.
Fully electronically controlled.
Great braking proficiency potential to recover vitality lost in braking.
Potential to recapture vitality lost in braking.
No need to change brake oils consistently.
No oil spillage.
Problem of brake liquid vaporization and solidifying is dispensed with.
Less support cost.
Longer life traverse contrasted with ordinary brakes.
No need of abs.

VII1.CONCLUSION

Electromagnetic braking system is found to be more reliable as compared to other braking systems. In oil braking
system or air braking system even a small leakage may lead to complete failure of brakes. While in electromagnetic
braking coils and firing circuits are attached individually on each wheel, even any coil fails the brake does not
completely fails remaining three coil works properly. And this system needs very little of maintenance. In addition, it is
found that electromagnetic brakes make up approximately 80% of all of the power applied brake applications.
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Electromagnetic brakes have been used as supplementary retardation equipment in addition to the regular friction
brakes on heavy vehicles. The frictions brakes can be used less frequently and therefore practically never reach high
temperatures. The brake linings would last considerably longer before requiring maintenance and the potentially brake
fade. problem could be avoided. This enhanced braking system not only helps in effective braking but also helps in
avoiding the accidents and reducing the frequency of accidents to a minimum. Furthermore the electromagnetic brakes
prevent the danger that can arise from the prolonged use of brake beyond their capability to dissipate heat.

IX.FUTURE SCOPE

It is completely electrically controlled which brings about less mishaps. The braking power delivered in this brake is
not as much as the plate brakes. Subsequently, it can be utilized as an auxiliary or crisis slowing mechanism in the
autos.
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