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Abstract: 

There are various types of conventional braking system such as Drum brake, Disc brake, Hydraulic brake etc. These braking 

systems produce higher amount of friction which produce heat wear and tear of braking parts. The frictionless magnetic braking 

system is proposed using eddy current phenomenon. This phenomenon is governed by faraday law of electromagnetic induction 

and lenz law. Eddy current is created by relative motion between the magnet and metal conductor. The current induce magnetic 

field in conductor which oppose the actual magnetic field of magnet and result in deceleration of motion. 

 

I. INTRODUCTION 

 

This is an electric braking system which works on the principle 

that eddy current produced in it opposes the driving torque. 

This opposing torque is used to brake the automobiles.    

Mainly this system is purely based on Faraday’s laws of 

electromagnetic induction and Lenz’s law.  For operating this a 

control switch is provided on the steering column in a position 

for easy manual. The skidding and complexity of mechanical 

braking system can be minimized by this system. Also, the 

wear and tear of the vehicles can be reduced. 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. Many of the ordinary brakes, which are being used now 

days stop the vehicle by means of mechanical blocking. This 

causes skidding and wear and tear of the vehicle. And if the 

speed of the vehicle is very high, the brake cannot provide that 

much high braking force and it will cause problems. These 

drawbacks of ordinary brakes can be overcome by a simple and 

effective mechanism of braking system ‘The eddy current 

brake’. It is an abrasion-free method for braking of vehicles 

including trains. It makes use of the opposing tendency of eddy 

current. Eddy current is the swirling current produced in a 

conductor, which is subjected to a change in magnetic field. 

Because of the tendency of eddy currents to oppose, eddy 

currents cause energy to be lost.  

 

II. CAD MODEL 

 
Figure.1.CAD Model 

III. CONSTRUCTION 

 

Essentially an eddy current brake system consist of two 

members, a stationary magnetic field system and solid rotary 

member, generally mild steel, which is sometimes referred to 

as secondary because the eddy current is induced in it. Two 

members are separated by short air gap. There is no contact 

between the two for purpose of torque transmission. 

Consequently there is no wear as in brake. Eddy currents are 

the currents that are generated because of a change in time and 

space of magnetic flux passing through conducting non-ferrous 

metals. 

 

IV. WORKING 

 

According to Faraday’s law of electromagnetic induction 

whenever a conductor cuts magnetic line of forces, an emf is 

induced in conductor, the magnitude of which is proportional 

to strength of magnetic field and the speed of conductor. If the 

conductor is disc, there will be circulatory current i.e. eddy 

currents in disc. According to lenz law, the direction of 

induced emf or current in coil or conductor is such as to oppose 

the change in magnetic flux which produces in it. 

 

V. MAGNETIC BRAKING 

 
Figure.2. Magnetic Braking 

 

When an electrical conductor, such as copper or aluminium, 

moves through the field of a permanent magnet or an 

electromagnet,electromagnetic induction creates eddy currents, 

which dissipate some of the kinetic energy into Joule heat and 

results in slowing the motion of the conductor. This principle is 

utilized in the construction of magnetic brakes. This 

Demonstration shows magnetic braking applied to a rotating 

metallic disk. This might, for example, serve to control 

resistance to motion in exercise machines. Magnetic braking 
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can also find applications in roller coasters and railroad trains, 

in which the metallic conductor has the shape of a linear rail. 

In contrast to conventional friction brakes, there is no direct 

contact between interacting surfaces, which makes magnetic 

braking more reliable and reduces wear and tear. A magnetic 

brake is a device that leverages strong magnetic forces to slow 

a vehicle down. There are various different types of magnetic 

brake systems, including ones that use electromagnets to 

actuate traditional friction pads, and those that leverage 

magnetic repulsion itself to provide resistance. These can be 

found on a variety of vehicles, from trains to roller coasters. By 

increasing or decreasing the amount of electric current,          

the stopping power of an Eddy current brake can be 

correspondingly attenuated up or down. Rather than pads 

pressing harder on a rotor, the resistive magnetic force is 

amplified. Though there is no physical contact, the process still 

generates increased slowing, along with heat, as a result of the 

resistance. Eddy current brake systems are used mostly in 

larger vehicles, like trains. A sub-type of the Eddy current 

brake is known as the linear Eddy current brake. Instead of the 

normal circular design, magnetic coils are wound around a 

straight rail. The coils alternate between a positive and 

negative magnetic charge, so, when activated, generate 

resistance and slowing action. This design is less widely used 

than traditional electromagnetic brakes on train systems, but, in 

places like Europe, is becoming more common on high-speed 

rail systems. Unpowered versions of the linear design — which 

instead use permanent, rare Earth magnets — are the brake of 

choice on most roller coasters. As anyone who has ridden a 

roller coaster will be aware, these non-electromagnetic types 

work on an on-off basis, and cannot be easily modulated. This 

results in very abrupt periods of deceleration, and, for this 

reason, they are not a popular choice on more comfort-oriented 

vehicles, like trains. 

 

VI. COMPONENTS 

 

SR NO PART NAME 

1 FRAME 

2 MAGNET 

3 SHAFT 

4 0.5 HP 3 PHASE AC MOTOR 1400 

5 PULLEY 

6 FLYWHEEL 

7 ALUMINUM WHEEL 

8 PEDESTAL BEARING 

9 FREE WHEEL 

10 NUT BOLT WASHER M 10 

11 WELDING ROD 

 

VII. NEODYMIUM MAGNET (Nd2Fe14B): 

 

Neodymium magnet is also known as Neo magnet. The 

most widely used type of rare earth magnet is permanent 

magnet made from alloy of neodymium, iron & boron. 

Neodymium magnet is the strongest type of permanent 

magnet. 

 

DESCRIPTION 
The tetragonal Nd2Fe14B crystal structure has exceptionally 

high uniaxial magneto crystalline anisotropy. The compound 

also has a high saturation magnetization & typically 1.3 

teslas. Therefore, as the maximum energy density is 

proportional Js
2
, this magnetic phase has the potential for 

storing large amount of magnetic energy. 

 

MAGNTIC PROPERTIES 

Following are some of important properties which measure 

the strength of magnetic field. Neodymium magnets have 

much higher remanence, much higher coercivity. 

Neodymium is alloyed with Terbium and dysprosium in 

order to preserve its magnetic properties at higher 

temperature. 

 

PHYSICAL AND MECHANICAL PROPERTIES OF 

NEODYMIUM MAGNET 

1.   Remanence (T) - 1 to 1.3 

2.   Coercivity (Ma/m) - 0.875 to 1.99 

3.   Relative Permeability - 1.05 

4.   Curie temperature - 320 C 

5.   Density (g/cm
3
) - 7.3 to 7.5 

6.   Compressive strength (N/mm
2
) - 1100 

7.   Tensile strength (N/mm
2
) – 75 

 

VIII. RESULTS 

 

 

 
IX. ADVANTAGES 

 

 It is abrasion free braking system. 

 It can be used for inhibiting systems moving in high 

speed which give thrust to need for an effective 

braking. 

 There is no need of brake oil hence no oil leakage 

problem. 

 A magnetic brake has long life span. 

 Maintenance required is negligible. 

 There is no brake fading problem. 

 

X. CONCLUSIONS 

 

Magnetic braking system found to be more reliable compared 

to other braking system. This system required very less 

maintenance. It is an abrasion free method. In rail coaches it 

can used in combination of disc brake to brings the trains 

moving in high speeds. When these brakes are combined it 

increases the life of brake and act like fully loaded brake.  

BRAKING EFFECT 

Sr.no DISTANCE (mm) TIME (sec) 

1 30 88 

2 25 77 

3 20 45 

4 15 39 

5 10 12 

6 5 3 
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