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Abstract:The goal of this study was to conduct an analysis of an opportunity to apply eddy current brakes in dynamical systems 

containing rotating shafts. While conducting the research the general principles of deceleration, eddy currents’ origin, basics of 

magnetism and currently existing types of brakes were clarified and gathered briefly, but informatively.The theory which is 

explained in this thesis was taken from reliable secondary sources. The concepts of physics were investigated from several 

student books, however, a particular field of eddy current brake application was studied in terms of academic articles ranging 

from the 1940s up to the present.Additional empirical data needed to complete estimations of designed system was combined 

following the specification sheets of various industrial companies.The output of the research can be described as a dynamically 

estimated model the characteristics of which are based on real prototype and adjusted to act effectively within prototype’s 

environment. Based on system’s preliminary sketch, a general understanding of braking disk mounting and electromagnets 

internal organization can be studied and developed further. The numerical investigations gave a short presentation of physical 

and dynamical effects caused by eddy current brake operation. 
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I.INTRODUCTION 

The aim of the thesis includes theoretical research concerning the mechanical effect caused by eddy currents in the rotating 

conductive disk and a study regarding the effectiveness to use eddy current disk brakes in wind power turbines for purposes of 

rotational speed control. The experimental data is requested from LUT energy department, which owns wholly operated 26 kW 

power and 36 meters in height wind turbine for educational and research purposes.A great number of technical literature is 

devoted to the braking of machines and devices. Despite the complicity of the research, braking devices can be divided into two 

groups following the principle of braking force origin. In the first group or the group of friction brakes, an effect appears as a 

result of a physical contact between moving and stationary parts. Due to the physical touch, kinetic energy transforms into 

thermal energy and dissipates as heat. In the second group, braking effort is produced without the mechanical contact but by the 

interaction of electric and magnetic fields. Such kind of braking is called electrodynamic or eddy current braking. The types of 

electrodynamic braking devices are divided regarding a source of magnetic field. The source of the magnetic field can be 

chosen as either a permanent magnet or an electromagnet. Permanent magnets were applied in technical application since 1831 

when Faraday discovered appearance of electromagnetic induction: he noticed that current appears in a conductive circuit when 

the circuit relocates about a magnet or in relation to another current conducting circuit. From 1832 permanent magnets were 

utilized in a vast number of applications but, eventually, they were substituted with electromagnets according to their better 

energy and mass characteristics.Besides that, development of permanent magnets continues as they became popular in 

applications where an independence from a power source is important. Permanent magnets are used in linear electrodynamic 

brakes, which frequently utilized in a high-speed application such as trains and even a roller coaster. Linear electrodynamic 

brake is usually attached either to the surrounding objects or to the moving body. In its stationary application, that kind of 

brakes are set on underlying railway tracks to supply the train with efficient and dynamic braking in front of the station or along 

the emergency side tracks to dissipate most of the rail transport’s kinetic energy. Quite frequently linear brakes are also met in 

the condition when they are attached to a moving body. In both cases, the combination with electromagnets is also 

presented.Electromagnets compared to the permanent magnets have a feature that their magnetic field can be supplied and 

controlled by an electric current despite the magnetic characteristic of a core material. Electrically controlled magnets are 
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usually associated with the limited space applications where it is inconvenient to design systems with approaching and leaving 

magnets.Nowadays, different approaches are used to estimate a behavior of a conductive body under an impact of the magnetic 

field. For example, Guru and Hiziroglu (1998) highlight Maxwell’s second equation to specify an electric field intensity at a  

fixed point in space when a magnetic field is a function of time. 

II.Literature Review 

 
In daily life the role of brake is very important. In generally vehicle is used conventional braking like disc brake drum brake 

etc. Eddy current brake can be alternative for conventional brake ECB is an electromagnetic brake which use the principle of 

eddy current brake. This research aim to investigate the relationship between braking torque with the amount of coil and the air 

gap in single disc axial brake ECB. FEM is used in ECB performance modelling. The eddy current brake has many parameters 

that need to be developed. In this paper by changing the air gap and number of conductors the torque is also changed. by using 

FEM, we can find this. The braking torque is strongly affected by the parameter of eddy current brake. By result of this research 

we can conclude that smaller air gap increases the braking torque and also number of conductors is improving the performance 

of eddy current brake also by change in design the braking torque is also change. Better braking performance is obtain when 

using 0.5mm air gap and 360 conductors.  

 

Fig. 1. Conductive material is placed between two poles of an electromagnet (Tipler 1990). 

Two main functions of a braking system are to maintain control of the car/vehicle at a vertiginous inclination or a declination 

and to stop the vehicle in the shortest distance possible. Electromagnetic brake is a new idea. Itis discovered that 

electromagnetic brakes can build up a power which is almost double the most extreme power yield of a normal motor, and no 

less than three times the braking energy of a fume brake to stop the vehicle. These results of electromagnetic brakes make them 

essentially more focused possibility for elective hindrance hardware's contrasted and different retarders. This project expects to 

limit the brake inability to stay away from the street mis happenings. It additionally diminishes the support of stopping 

mechanism. Preference for this mechanism is that it can be used in any vehicle and is less problematic. Mr. Akshaya S. Putt war 

and Nagnath U. Et al analyses that 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 ny 

coil fails the brake does not completely fails remaining three coil works properly. 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. the 

electromagnetic brakes can be used as an auxiliary braking system along with the friction braking system to avoid overheating 

and brake failure. ABS usage can be neglected by simply using a micro controlled electromagnetic disk brake system. When 

these brakes are combined with mechanical brakes, it increases the life of brake and act like fully loaded brakes. These 

electromagnetic brakes can be used in wet conditions which eliminate the anti-skidding equipment. Hence, the braking force 

produced in this is less than the disc brakes if can be used as a secondary or emergency braking system in the automobiles.     A 

vehicle braking system having a Brake disk structure defining an annular surface and having axis, annular magnet support 

assembly, an annular pole piece support assembly the system is an adjustment mechanism for producing relative angular 

movement between the magnet support and the pole piece support assembly, so as to change the circumferential alignment 

between each of the pole pieces and the pair of permanent magnets adjacent there to. The invention is a vehicle braking system 

including a brake disk structure defining an annular surface means and having an axis, an annular magnet support assembly 

disposed adjacent to the annular surface means in the direction of the axis, a plurality of circumferentially spaced apart pairs of 

circumferentially spaced apart permanent magnets mounted on the magnet support and circumferentially spaced apart thereon, 

each pair Arranged with like polarities facing the annular surface means and the polarities of the pairs of permanent mag nets 

facing the annular surface means alternating circumferentially, an annular pole piece support assembly, and a plurality of 

ferromagnetic pole pieces mounted on the pole piece support assembly and circumferentially spaced apart in positions between 

the annular surface means and the permanent magnets, each pole piece disposed adjacent to a pair of the permanent magnets 

and having a circumferential length substantially greater than the circumferential length of either of the adjacent pair of 

permanent magnets. Also included in the system is an adjustment mechanism for producing relative angular movement between 

the magnet support and the pole piece support assembly so as to change the circumferential alignment between each of the pole 

pieces and the pair of permanent magnets adjacent thereto. Selective braking and non-braking periods are established by 

changing the alignment between the pole pieces and magnets. eddy braking can be used as a safety brake. Eddy braking also 

find application in high-speed vehicles as braking force is proportional to speed of vehicle. A contactless eddy current brake for 

car is disclosed in the brake two cores are arranged the edge of the brake disc while being spaced apart from each other at an 

angle of 90 each of the cores is wound with a coil thus forming and electric magnet A control units calculates Dc or Ac control 

in response to a speed signal output from the sensor thus outputting control current value to the coils, while the AC current is 

variable in the frequency in accordance with the pedalling force As well known to those skilled in a art known contact brakes 
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for cars are designed to be operated by hydraulic or pneumatic pressure thus pressing against the brake disc of a wheel using 

frictional brake pads are frictionally in that the brake pads and making a car go slow or stop. However, such known contact 

brakes in are problematic in that the brake pads with the brake disc. Another problem experienced in the known brake the 

wheels while driving a car at high speed.  

III. Description of Equipment 

The main components of equipment used in the eddy current braking system 

A. Electromagnet : An electromagnet is a type of magnet in which the magnetic field is produced by an electric current. 

Electromagnets usually consist of wire wound into a coil. A current through the wire creates a magnetic field which is 

concentrated in the hole, denoting the center of the coil. 

B. Transducer :  A Transducer is an electronic device that converts energy from one form to another.Common examples 

include microphones, loudspeakers, thermometers, position and pressure sensors and antenna. 

 

C. Battery : An electric battery is a source of electric power consisting of one or more electrochemical cells with external 

connections for powering electrical devices. When a battery is supplying power, its positive terminal is the cathode 

and its negative terminal is the anode. 

 

IV. Working Principle 

It works according to faradays law of electromagnetic induction. According to this law whenever a conductor cuts magnetic 

lines of forces a emf is induced in it. Magnitude of EMF is proportional to strength of magnetic field and speed of the 

conductor. According to Lenzs law the direction of current is in such a way that it opposes movement of the disc. In magnetic 

brake by using strong magnet which are connected on lever and when we need to apply brake new can move the lever by 

moving the lever magnet also move and magnetic field is produce around the disc now this magnetic field is cut by rotor and 

the eddy current produce in disc which is oppose the movement of the disc and hence kinetic energy of rotor converted into 

heat disc is slow down and finally the disc is stop and wheels of vehicle are connected to disc and hence vehicle is stop. In 

electromagnetic brake by using armature coil we can set the armature coil near the rotating disc now when we need to stop or 

reduce the speed of disc or apply the brake we can flow the current in the wire due to flowing of current in wire the armature is 

act as a magnet and it is produce magnetic field and this magnetic field is cut by rotating disc now due to this action eddy 

current induce in the disc and which is oppose the movement of the disc here also kinetic energy is converted into the heat and 

finally the disc is stop and wheels of vehicle are connected to disc and hence the vehicle is stop. 

V. Conclusions 

An eddy current (magnetic)and electromagnetic braking mainly use to stop or slow down the heavy and high- speed vehicle 

like train etc. And also, for automobiles like hike, car has an effective braking system. In addition, by using the 

electromagnetic and magnetic brake, we can increase the life of the braking unit. The working principle of this system that 

when the eddy current (magnetic) and electromagnetic and flux cut by the rotating wheel or disc the eddy current is induce in 

rotating wheel or rotter. This eddy current flows opposite to the rotating wheel. This eddy current tries to stop the rotating 

wheel at rotor. This results in the rotating wheel or rotor comes to rest. The Electromagnetic braking system is found to be 

more reliable as compared to other braking systems. Electromagnetic braking system is found to be more reliable as 

compared to other braking systems. In friction or mechanical braking system or air baking system, even a small amount of 

leakage may lead to complete failure of brakes. By using combination of electromagnetic brake and eddy current (magnetic) 

brake we can overcome some drawback of electromagnetic brakes as well eddy current (magnetic) brakes like 

electromagnetic brakes are depended on battery power to energize the brake system. Because of that battery is drains down 

much faster. So here we use both magnetic and electromagnetic brake. In magnetic brakes in magnetic brakes there is no 

requirement of current. So by applying both we can produce desired amount of braking torque and also reduce the 

dependency on battery. Electromagnetic and eddy current (magnetic) braking is superior to conventional frictional braking as 

there is no friction and heat in electromagnetic braking. So, the conventional disc and drum brakes can be replaced with 

electromagnetic and magnetic brakes. In addition, it is found that, electromagnetic brakes make up approximately 80% of all 

of the power applied brake applications.  
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