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Abstract— Brakes play vital role in stopping any mechanical 

system. A well known application is in automobiles. The 

brake is very essential part of any automobile or any moving 

system. So we focus on the enhancement of the brakes in this 

project. We reviewed the available literature thoroughly and 

got many ideas about fabrication and testing of Eddy current 

brakes and methods to enhance its effect in the application. 

Review of research study concluded that adhesive wear and 

thermal degradation are the main sources of ageing or fading 

of mechanical friction brakes. The braking effect get reduced 

due to degradation of friction surfaces which ultimately 

results in less braking and reduced safety. Also there are 

chances of leakage of brake fluid in conventional hydraulic 

brakes due to high stresses beard by it throughout its life. In 

order to overcome these limitations innovative 

electromagnetic brakes are developed Previous research 

studies give some idea about the design, size, and capacity of 

eddy current brakes. In present work we carried out few 

experiments whose data is given in the paper. The 

experiments include finding MI of system, design of solenoid 

coil, design and fabrication of a model, testing eddy current 

effect on model. The conclusions drawn from the 

experimentations are mentioned in the closure of the paper. It 

was concluded that Eddy current braking effect depends 

uponarea of solenoid coil, resistivity of disc material, angular 

velocity, thickness of disc, etc. It is observed that the design 

of solenoid coils, their radial position and the dimensions of 

disc play vital role in braking with eddy currents. 
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I. INTRODUCTION 

A brake is a mechanical device which inhibits motion, 

slowing or stopping a moving object or preventing its motion. 

Brakes are generally applied to rotating axles or wheels, but 

may also take other forms such as the surface of a moving 

fluid (flaps deployed into water or air). Some vehicles use a 

combination of braking mechanisms, such as drag racing cars 

with both wheel brakes and a parachute, or airplanes with 

both wheel brakes and drag flaps raised into the air during 

landing. Generally mechanical brakes are used widely 

because of their simplicity.  

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. This 

brakes also make use of brake oil which always have a risk of 

getting leaked during operations. And it will completely 

vanish the braking action in automobile and can cause a threat 

to lives of passengers. 

The 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. More 

accurately, eddy currents transform more useful forms of 

energy such as kinetic energy into heat, which is much less 

useful. In many applications, the loss of useful energy is not 

particularly desirable. But there are some practical 

applications. Such an application is the eddy  current brake. 

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. However, unlike 

electro-mechanical brakes, in which the drag force used to 

stop the moving object is provided by friction between two 

surfaces pressed together, 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 induced in the conductor through electromagnetic 

induction. 

A conductive surface moving past a stationary 

magnet will have circular electric currents called eddy 

currents induced in it by the magnetic field, due to Faraday's 

law of induction. By Lenz's law, the circulating currents will 

create their own magnetic field which opposes the field of the 

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 the eddy currents is 

dissipated as heat due to the electrical resistance of the 

conductor. 

The objective of the current study is to provide 

innovations in brakes which is having long life and improved 

safety because of following disadvantages of conventional 

braking systems.In case of conventional braking we make use 

of friction lining. Whenever brake is applied these friction 

surfaces generate heat and this leads to the wear and tear of 

either friction lining or the surface. In electromagnetic brakes 

there won't be any such contact. So there is no possibility of 

wear and tear of anything. So these braking could be long 

lasting.Also we objectify the study of various parameters on 

which the eddy currents, magnetic fields, braking effect 

variations with respect to those parameters. In order to fulfill 

above mentioned conditions following methodologies are 

adopted  

1) Literature review and study of design considerations. 

2) Theoretical analysis and designed calculations. 

3) Fabrication of Actual Eddy Current operated             brake 

assembly. 

4) Actual experimental analysis. 

5) Provide conclusions from entire experimental data. 

II. LITERATURE SURVEY 

Mr. Lezhi Ye, etal.[1] have developed permanent magnet 

retarder. They say that an eddy current retarder generates 

much heat when it continuously works which may lead to 
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serious decline in braking torque. Their study about heat 

dissipation could be used in design of eddy current brakes. 

Mr. Jae Seok choi, etal.[2] had put their focus on the 

significance of microstructure in design of eddy current 

brakes. They have concluded that a stacked composite 

composed of a thin magnetic membrane which is sandwiched 

between paramagnetic material is proposed to enhance 

braking force.Mr. H. A. Sodano [3] has used the eddy current 

excitation method in vibration testing. He used the system 

which functions by the generating a force proportional to a 

velocity between a magnet and structure.Mr. C.Y. Liu, 

etal.[4] had took the efforts to use eddy current brakes in 

automobiles. They came up with conclusion that the brake 

torque drops approximately 40% after the temperature in 

rotor reaches its maximum value. Hence certain actions must 

be takes to limit the temperature rise.Mr. V. A. Razmayslov, 

etal.[5]  have given methods to calculate eddy current brake 

force in railway car retarder. From this we get idea about how 

the poles of the magnetic field & how poles of the coil should 

be placed to get an efficient braking  

 Mr. S. Anwar etal.[6] have studied about torque 

characteristics for optimal design of copper layered eddy 

current brakes. They suggest that the braking torque is 

directly proportional to eddy currents produced and no. eddy 

currents produced is directly proportional to speed (RPM). 

III. DESIGN AND DEVELOPMENT OF ELECTROMAGNETIC 

BRAKES 

A conductive surface moving past a stationary magnet will 

have circular electric currents called eddy currents induced in 

it by the magnetic field, due to Faraday's law of induction. By 

Lenz's law, the circulating currents will create their own 

magnetic field which opposes the field of the 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 the eddy currents is dissipated as heat 

due to the electrical resistance of the conductor. 

 
Fig. 1: Concept Of Eddy Currents 

A magnetic eddy current brake or "magnetic ECB" 

capitalizes on the magnetic field anomaly called an "eddy 

current." Much like the way eddy currents form in water, the 

eddy currents around a magnetic field create their own 

swirling effects and their own magnetic field. Those eddy 

currents can be used to create a braking effect by using the 

resistance of these eddy currents to oppose the rotational 

direction of the flywheel on the recumbent exercise bike. 

 The eddy currents that are generated are 

perpendicular to the flywheel's direction of travel. In the case 

of magnetic eddy current brakes, the metal flywheel is 

exposed to a magnetic field from an electromagnet, creating 

eddy currents in the flywheel. The eddy currents meet 

resistance as charges flow through the flywheel, and  this 

acts to slow down the rotation of the flywheel. Interestingly, 

the faster the  flywheel is spinning (RPMs), the stronger 

the effect, meaning that as the bike slows  the braking 

(resistance) force is reduced, producing a very smooth 

'braking' action which results in extremely smooth transitions 

between resistance levels. 

A. Actual Working Test Bench: 

All the parts were fabricated as per designed dimensions to 

make a brake assembly. This brake assembly is fitted to test 

bench for experimental purpose. All the parts as mentioned in 

the proposed test bench were coupled to structure by means 

of bolting. Electrical circuit arrangement and controlling 

equipment’s were connected as shown in the figure. 

 
Fig. 2: Physical Eddy current brake assembly. 

B. Description Of Assembled Parts Other Than 

Electromagnetic Brake Assembly: 

Base was prepared by MS C-section of size 2cm × 2cm. 

Arrangement was made according to clamping positions of 

motor and support bearing. Entire base was made up by 

welding process in order to provide rigidness to 

structure.Digital tachometer was used to measure rotating 

speed of shaft.  

In order to provide input speed electric motor was 

selected. Output speed given by DC motor can be easily 

controlled by monitoring the input voltage supplied to motor. 

Controlling of AC motor is tedious as compared to DC motor. 

Hence Half Hp DC motor was selected having rated speed of 

1440 rpm. Motor was coupled to input shaft by means of 

small dog clutch.In order to put control over input speed 

given by electric motor, input voltage has to be monitored. 

This monitoring was done with the help of dimmer stat. Now 

by adjusting voltage across the terminals it was very easy to 

provide controlled output speed by the motor. 

Braking effect of electromagnetic brake depend on 

the magnetic field. Since solenoid coils were used as source 

of magnetic field, current passing through the coil was the 

governing parameter. For setting constant magnetic flux 

density given by the coil, current was supplied to the 

solenoids by means of two 12 volt Lead acid batteries.Making 

different arrangements of solenoids and by connecting one or 

two batteries as per the requirement we got different values 

of current. 
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Fig. 3: Arrangement of 3 solenoids 

IV. RESULTS AND DISCUSSION 

Experimental procedure begins with calibration of motor at 

different input voltages. Then the solenoid are kept at 

aparticular distance from the Aluminium plate. the circuit is 

connected. Assembly was driven with the help of motor to 

different speeds. Digital tachometer was used to measure  

speed of an assembly When required speed was reached the 

motor was switched off and the assembly was allowed to 

rotate free. Initially stopping time was measured without 

brakes The magnetic field was applied at same moment. The 

time for assembly to come to rest was measured using 

stopwatch. The reduction in speed for initial short period was 

also measured in order to find out instantaneus retardation. 

From the obtained time period retardation was calculated and 

using the value of retardation the braking torque was 

estimated. During experimentation, observations were 

tabulated and analysed.Different arrangements of solenoids 

were tried and experimental results were obtained. Also the 

braking torque was calculated further. Conclusions were 

drawn from the graphs. 

 
Fig. 4: Graph of Stopping Time vs RPM for 3 solenoids 

Sr. no 
C ur re n t 

(Amp) 
R P M 

T i m e 

Without 

Brake (s) 

Time with 

brake (s) 

RPM after 5 

seconds 

1 8 . 3 6 6 0 0 4 1 . 5 4 7 . 3 0 5 3 . 3 

2 8 . 3 6 7 0 0 4 7 . 3 8 7 . 7 1 1 0 4 . 2 

3 8 . 3 6 8 0 0 5 2 . 3 4 8 . 5 8 1 4 1 . 0 

4 8 . 3 6 9 0 0 5 7 . 9 0 9 . 4 5 1 9 0 . 2 

5 8 . 3 6 1000 6 2 . 5 1 9 . 8 2 4 0 . 3 

6 8 . 3 6 1100 6 6 . 3 2 1 0 . 3 3 4 6 . 8 

7 8 . 3 6 1200 7 0 . 9 6 1 1 . 1 9 3 8 8 . 0 

Table 1: 

 
Fig. 5: Graph of Braking Torque vs RPM for 3 solenoids 

 
Fig. 6: Graph of Reduction in RPM vs Initial RPM for 3 

solenoids 

 
Fig. 7: Graph of Braking Torque vs magnetic field for 3 

solenoids 

V. CONCLUSION 

In the present work various experiments were conducted to 

check the effect of eddy current on moving body and their 

dependence on various parameters. The parameters were 

varied using different arrangements of solenoids which leads 

to various conclusionsBraking effect increases with increase 

in magnetic field. In multipole system as magnetic field and 

area of solenoids increases braking effect also increases. The 

braking effect is directly proportional to the angular velocity 

of the wheel. It would be more at higher angular velocity. 

Also it is directly proportional to the thickness of the disc. 

When thickness of disc is more it would give more braking 

effect. Braking torque is directly proportional to the square of 

radial distance of magnets from the centre of the disc.Since 

braking effect is dependent on the angular velocity of the 

wheel, for smaller speeds such brakes would not be much 

useful. Hence it is necessary to combine Eddy current brakes 

with conventional brakes 
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