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Abstract— In recent days, braking is affected during rainy, 

winter seasons or certain places which creates a lot a safety 

issues regarding the wear and failure of brakes which creates 

uneconomic car maintenance.  The response time or time lag 

between two consecutive braking is comparatively higher.  

Heat generation during braking is very high.  To diminish 

these problems to some extent we introduce a new 

technology, Frictionless braking system. In this system an 

electromagnet is magnetized by a 12 Volt battery which is 

powered by a dynamo. An ON/OFF switch is used as an 

alternate to the brake pedal. Once the switch is ON the 

electromagnet gets magnetized and stop the motion of the 

vehicle with quick response. This system provides better 

response time for emergency situations and in general keeps 

the frictionless brake working longer and safer. 
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I. INTRODUCTION 

Magnetic brakes working on the principle of force interaction 

between a pair of magnets are nowadays commonly used in 

the industry as a cheap alternative to the conventional brake 

systems. They are also used as dampers because of their 

simple design. An eddy current brake, like a conventional 

friction brake, is a device used to slow or stop a moving object 

by dissipating its kinetic energy as heat. In an eddy current 

brake the drag force is an electromagnetic force between a 

magnet and a nearby conductive object in relative motion due 

to eddy currents included in the conductor through 

electromagnetic induction. A conductive surface moving past 

a stationary magnet will have circular electric currents called 

eddy currents included in it by magnetic field, due to the 

Faraday’s law of induction. By Lenz’s law, the circulating 

currents will create their own magnetic field which opposes 

the field of magnet. Thus the moving conductor will 

experience a drag force from the magnet that opposes its 

motion, proportional to its velocity. The electrical energy of 

eddy currents is dissipated as heat due to the electrical 

resistance of the conductor. In an electromagnetic brake the 

magnetic field may be created by a permanent magnet or an 

electromagnet so the braking force can be turned on & off or 

varied by varying the electric current in the electromagnet’s 

windings. Another advantage is that since the brake does not 

work by friction, there are no brake shoe surfaces to wear out, 

necessitating replacement, as with friction brakes. Eddy 

current are used to slow the high speed trains and roller 

coasters, to stop powered tools quickly when the power is 

tuned off, and in electric meters used by electric utilities. 

II. FABRICATION OF ELECTROMAGNETIC BRAKING SYSTEM 

The Electromagnetic Braking System consists of the 

following parts   

 Supporting Frame 

 Dynamo 

 Electromagnet 

 Disc 

 Sprocket  

 Bearing  

 Belt drive and Chain drive 

 Battery 

 ON / OFF Switch 

A. Supporting Frame 

Frame shown in figure 1 is a tubular steel structural system 

that supports fixing of components which also transfer load 

and withstand vibrations. This frame is constructed by 

welding of steel pipes. The components are assembled 

together with the frame to make a prototype of an 

electromagnetic braking system. 

 
Fig. 1: Supporting Frame 

B. Dynamo 

An 18 watts motor serves as a Dynamo shown in figure 2 

creates direct current using a commutator. This is coupled 

with the wheel energizes the 12V batteries which intern is 

used by the electromagnet meant for the purpose. Belt drive 

is used to transmit power from the wheel to the dynamo. 

 
Fig. 2: Dynamo 

C. Electromagnet 

A simple electromagnet consisting of a coil of wire wrapped 

around an iron core shown in figure 3.  A core of 

ferromagnetic material like iron serves to increase the 
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magnetic field created.  The strength of magnetic field 

generated is proportional to the amount of current through the 

winding. This electromagnet as gets energized stops the 

motion of the wheel. 

 
Fig. 3: Electromagnet 

D. Disc 

A disc made of iron is attached to the wheel shaft is fixed near 

the electromagnetic setup as shown in figure 4.  

 
Fig. 4: Disc 

 As the electromagnet gets magnetized it brings the 

rotating wheel to stop instantly.  

E. Sprocket 

A Sprocket or sprocket wheel shown in figure 5 is a profiled 

wheel with teeth, or cogs, mesh with a chain drive, track or 

other perforated or indented materials. The name sprocket 

applies generally to any wheel upon which radical projections 

engage a chain passing over it. This sprocket along with chain 

is indented to make the wheel to rotate at different desirable 

speed. 

 
Fig. 5: Sprocket 

F. Bearing 

A bearing shown in figure 6 is a machine element that 

constrains relative motion to only the desired motion, and 

reduces friction between moving parts. This helps to rotate 

the wheel and Disc smoothly.  

 
Fig. 6: Bearing 

G. Belt Drive and Chain Drive 

A belt is a loop of flexible material used to link two or more 

rotating shafts mechanically, most often parallel. Belts may 

be used as a source of motion, to transmit power efficiently 

or to track relative movement. In our system belt is looped 

over pulleys on the driving shaft and dynamo as shown in 

figure 7. As the wheel rotates this belt drive rotates the motor 

acting as dynamo which finally charges the battery. 

 
Fig. 7: Belt Drive 

 Chain Drive normally transmits power from one 

rotating shaft to another shaft. It is often used to convey 

power to the wheels of a vehicle particularly two wheelers.  

We used this chain drive shown in figure 8 to rotate the wheel 

primarily with different rotating speeds. 

 
Fig. 8: Chain Drive 

H. Battery 

12V battery shown in figure 9 is used to magnetize the 

electromagnet. It is a device that creates electricity using a 

chemical reaction.  It converts energy stored in molecules 

inside the battery into electricity.  They produce direct current 

(DC) electricity (electricity that flows in one direction, and 

does not switch back and forth). Dynamo is used to charge 

the batteries.   
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Fig. 9: Battery 

I. ON / OFF Switch 

ON / OFF switch is a switch which is used as an alternate to 

brake pedal. In our prototype this is being used to engage and 

disengage brake. A typical ON/ OFF switch used in our 

project is shown in figure 10.  

 
Fig. 10: ON / OFF Switch 

III. WORKING OF ELECTROMAGNETIC 

A. Braking System 

The frictionless electromagnetic braking system brake 

consists of a round disc plate in which small, the 

electromagnetic is placed near to the disc plate. The plate / 

the wheel are rotated with the help of chain drive. The input 

given to the sprocket and chain assembly makes the wheel 

setup to run at different speeds. If we need to stop the rotating 

wheel we have to engage the power supply to the 

electromagnet by means of ON / OFF Switch. By the power 

supply the coin gets magnetic field and it will stop the rotating 

plate by the magnetic process. After few seconds we stop the 

power supply to the coil to demagnetize the electromagnet. 

The process is repeated at the time of stopping the rotating 

members. A typical assembly of the electromagnetic braking 

system is shown in figure 11. 

 
Fig. 11: Assembly of Electromagnetic Braking System 

IV. CONCLUSION 

With all the advantages of electromagnetic brakes over 

friction brakes, this can be widely used on heavy vehicles 

where the brakes adding problem exist.  The same concept is 

being developed for application on lighter vehicles too.  The 

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

developed further for all above mentioned disadvantages.  

This electromagnetic brake can be used as an auxiliary 

braking system along with the friction braking system to 

avoid overheating and brake failure.  ABS usage is also being 

simple using a micro controlled electromagnetic disc brake 

system.  In rail coaches it is also used as combination disc 

brakes to bring the trains to stop when moving in speed.  

When these brakes are combined it increased the life of 

brakes and act like fully loaded braked.  This electromagnetic 

brake can be used in wet condition which eliminates the anti-

skidding equipment, and costs of these brakes are cheaper 

than the other types.  Hence the braking force produce in this 

is less than the disc brake if can be used as a secondary or 

emergency braking system in the automobiles. 
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