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Abstract— An Electromagnetic braking system uses 

magnetic force for braking purpose, but the power required 

for braking is transmitted manually. This system is a 

combination of electro-mechanical concepts. The accidents 

are now-a-days increasing due to inefficient braking system. 

In this research work, with a view to enhance to the braking 

system in automobile. In this project we will study   how to 

use electromagnetic braking system in automobile. These 

brakes can be used in heavy vehicles as an auxiliary brake. 

The electromagnetic brakes can be used in commercial 

vehicles. Making some improvements in the brakes it can be 

used in automobiles in future. 
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I. INTRODUCTION 

With the technological enhancement a lot of new 

technologies are arriving in the world. Braking system is 

generally classified based upon the principle of operation. 

The principle of braking in road vehicles involves the 

conversion of kinetic energy into heat. Ineffective braking 

results in a lot of accidents. Brakes must be able to arrest the 

speed of a vehicle in a short period of time. As a result, the 

brakes are required to have the ability to generating high 

torque and absorbing energy at extremely high rates for 

short periods of time. Hence braking system needs to be 

enhanced for effective and efficient braking 

II. LITERATURE REVIEW 
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With all the advantages of electromagnetic brakes over 

friction brakes, they have been widely used on heavy 

vehicles where the ‘brake fading’ problem exists. The same 

concept is being developed for application on   vehicles. The 

concept designed by us is just a prototype and needs to be 

developed more because of the above mentioned 

disadvantages. These electromagnetic brakes can be used as 

an auxiliary braking system along with the friction braking 

system to avoid overheating and brake failure. 
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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 system as four disc plates, 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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In electro-hydraulic braking (EHB), EMB is designed to 

improve connectivity with other vehicle systems, thus 

enabling simpler integration of higher-level functions, such 

as traction control and vehicle stability control. This move 

to electronic control eliminates many of the manufacturing, 

maintenance, and environmental concerns associated with 

hydraulic systems. An increase in flexibility for the 

placement of components is also provided by EMB systems, 

compared to those of EHB, with the total elimination of the 

hydraulic system. 

III. THEORY 

“A brake is a mechanical device which motion, slowing or 

stopping a moving object or preventing its motion”. The 

main purpose of the braking system is simply to slow down 

or stop a vehicle. To do this, the energy in the vehicle 

movement must be taken away or converted. This is 

achieved by creating friction. The resulting heat takes 

energy away from the movement. In other words, kinetic 

energy is converted into heat energy. The principle of 

braking in road vehicles involves the conversion of kinetic 

energy into thermal energy (heat). When stepping on the 

brakes, the driver commands a stopping force many times as 

powerful as the force that puts the car in motion and 

dissipates the associated kinetic energy as heat. Brakes must 

be able to slow down the speed of a vehicle in short periods 

of time. As a result, the brakes are required to have the 

ability to generating high torque and absorbing energy at 

extremely high rates for short periods of time. Brakes are 

generally applied to rotating axles or wheels, but may also 

take other forms such as the surface of a moving fluid. 

Therefore braking system is the most efficient controlling 

mechanism of the vehicle on run. The braking system 

provides the driver run time control of the speed of the 

vehicle. Braking system also provides service to parked 

vehicle. Hence, braking system is required to be one of the 

most efficient and critical system of the vehicle. 

The requirements of an efficient braking system are 

as  

1) It should be efficient enough to stop the vehicle in the 

shortest distance. 

2) It should have consistent and predictable performance 

to control the speed of the vehicle. 

3) It should be efficient enough to avoid skidding of the 

vehicle on turns. 

4) It should have good anti-fade characteristics, i.e. it 

should not wear easily with time and atmosphere. 

5) It should have faster heat dissipation ability.  

Brakes work on the principle of friction applied on 

the rotating wheels to stop the vehicle. The braking force (F) 

required to bring the vehicle to halt is given by, 

F = μ ∗ W 
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Where, 

μ= coefficient of friction between the road and tyre 

surface 

W= weight of the vehicle 

If the co-efficient of friction between the tyre and 

road wheel is unity, then 

Braking force (F) = Weight of the vehicle (W) 

In this case, the vehicle decelerates at the rate of 

acceleration due to gravity and the brakes are said to be 

100% efficient. But in actual condition, 100% efficient 

brakes are not implemented as sudden braking would result 

in heavy jerks to the passengers. The brake efficiency 

employed in vehicle usually varies from 50 to 80%.this 

enables the driver to obtain gradual braking and stop within 

reasonable distance. 

A. Factors affecting performance of friction brake 

The factors which affect the performance of conventional 

frictional type of braking system are as follows: 

1) Brake Fading Effect: Vehicle brake fade, is the 

reduction in stopping power that can occur after 

repeated or sustained application of the brakes, 

especially in high load or high speed conditions. Brake 

fade is caused by a buildup of heat in the braking 

surfaces and the subsequent changes and reactions in 

the brake system components and can be experienced 

with both drum brakes and disc brakes. Loss of 

stopping power, or fade, can be caused by friction fade, 

mechanical fade, or fluid fade.  

2) Brake Fluid Leakage: Brake fluid leakage is the 

leakage of brake oil from the braking system which 

uses the fluid as a working substance. This leakage of 

fluid is generally occurs in case of disc brake and 

hydraulic brake system.  

B. Electromagnet 

An electromagnet is a type of magnet in which the magnetic 

field is produced by an electric current. The magnetic field 

disappears when the current is turned off. Electromagnets 

usually consist of a large number of closely spaced turns of 

wire that create the magnetic field. The wire turns are often 

wound around a magnetic core made from a ferromagnetic 

or ferromagnetic material such as iron; the magnetic core 

concentrates the magnetic flux and makes a more powerful 

magnet. 

 
Fig. 1: Simple Electromagnet 

IV. CONCEPT OF ELECTROMAGNETISM 

Electromagnetism is the study of the electro-magnetic force 

which is a type of physical interaction that occurs between 

electrically charged particles. The electro-magnetic force 

usually manifests as electromagnetic fields, such as electric 

fields, magnetic fields and light. The electro-magnetic force 

is one of the four fundamental interactions in nature. The 

other three are the strong interaction, the weak interaction, 

and gravitation. 

 
Fig. 2: Concept of Electromagnetism 

A. Faraday’s law of electromagnetic induction 

1) Faraday's First Law 

Any change in the magnetic field of a coil of wire will cause 

an emf to be induced in the coil. This emf induced is called 

induced emf and if the conductor circuit is closed, the 

current will also circulate through the circuit and this current 

is called induced current. 

2) Faraday's Second Law 

It states that the magnitude of emf induced in the coil is 

equal to the rate of change of flux that linkages with the coil. 

The flux linkage of the coil is the product of number of turns 

in the coil and flux associated with the coil of both the relay 

is kept open. The circuit is grounded through the negative 

terminal of both motor and electromagnet. 

V. ADVANTAGES 

1) Problems of drum distortion at widely varying 

temperatures are significantly reduced in 

electromagnetic braking system. 

2) As this system works on electrical supply, the problem 

of brake fluid leakage is eliminated that occurs in case 

of disc braking system. 

3) The electromagnetic brakes have excellent heat 

dissipation efficiency owing to the high temperature of 

the surface of the disc which is being cooled. 

4) The problem of brake fluid vaporization and freezing is 

eliminated. 

5) Electromagnetic brake systems will reduce 

maintenance cost. 

6) They have flat braking surface as compared to curved 

friction lining in case drum brake. Therefore they 

apply uniform pressure on disc plate. 

7) As they are electrically operated there is much less 

time lag between the pressing of the brake pedal and 

application of brakes at the wheels. 

VI. DISADVANTAGES 

1) Dependence on battery power to energize the brake 

system drains down the battery much faster. 

2) The installation of an electromagnetic brake is very 

difficult if there is not enough space between the 

gearbox and the rear axle.  
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3) A special spring mechanism needs to be provided for 

the quick return of the brake shoe. 

4) Whole system can fail even if one wire brakes or 

punctures. 

VII. APPLICATION 

1) These types of brakes are very useful in conveyors and 

transmission lines of the manufacturing industries. 

2) These brakes can be used as emergency brakes in 

lathes, drilling machines, grinding, milling machines 

etc. 

3) It can be used as a braking system for light as well as 

heavy vehicles. 

VIII. CONCLUSIONS 

We conclude that this system will not only reduce the cost 

of braking system but also has greater advantages over the 

other conventional braking system. After few modifications 

in design, this system can be implemented practically in any 

automobile system. 

This system can also be used as an auxiliary 

braking system along with conventional braking system to 

avoid overheating and failure of braking system. 
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