
© 2023 JETIR May 2023, Volume 10, Issue 5                                                        www.jetir.org (ISSN-2349-5162) 

 

JETIR2305B43 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org l281 
 

An Approach to Design & Develop a Prototype of 

Electromagnetic Braking System 

1Prof.Siddiharaj Allurkar, 2Mr.Shekhar Deshmane, 3Mr.Rushikesh Anbhule, 4Mr.Samson Shinde, 5Mr.Aniket 

Tathe 
1Professor, 2Student of Automobile Engineering, 3Student of Automobile Engineering, 4Student of Automobile Engineering, 

5Student of Automobile Engineering 
1Department of Automobile Engineering,  

1Dhole Patil College of Engineering, Pune, India 

 

Abstract:  Electronic and magnetic power are used to apply the brakes during electromagnetic braking. Here, we apply the 

electromagnetic concept to brake with reduced friction. Since there is reduced friction, the lifespan and dependability of brakes are 

likely to rise as a result. Additionally, it requires less oiling and maintenance. This is a future technological advancement that will 

replace conventional braking methods. The fact that these brakes are frictionless is the fundamental justification for their proposed 

usage in automobiles. Due to the lack of friction and oiling, maintenance costs are significantly reduced. Additionally, conventional 

braking systems are prone to slippage, whereas this one ensures that the car will be stopped. Therefore, this technique is a favored 

replacement for conventional brakes because it doesn't require friction or lubrication. In comparison to conventional braking 

systems, it is also considerably smaller in size. 

In order for electromagnetic brakes to function, a magnetic flux must be passed in a direction perpendicular to the direction 

in which the wheel is revolving. This causes eddy current to flow in the direction in which the wheel is not rotating. As a result, the 

wheel rotates more slowly because of an opposing force. As a result, electromagnetic braking is developed as a superior braking 

mechanism for cars of the future. 

 

 

Index-Terms – Frictionless, Magnetic, Braking Arrangement & Eddy Current. 

I. INTRODUCTION 

As everyone is aware, a car has many different sorts of systems, including lighting, ignition, air conditioning, etc. The braking 

system is one of the most crucial systems out of all of these systems. 

 

You should be familiar with all of these systems as a mechanical engineer, so let's start with the brake system today. Let me 
start by explaining what a brake system is all about. 

The incidence of unintentional deaths increased throughout the years 2003 to 2012, rising by 51.8% in 2012 compared to 2002, 

but a 0.2% decline was noted in 2003 compared to the year before.  While the rate of accidental deaths increased throughout the 

years 2003 to 2012, the population growth during that time was just 13.6%. 4,098 more unintentional fatalities than those reported 

in 2011 were recorded in the nation in 2012, bringing the total to 3,94,982, representing an increase of 1.0% from 2011.  

Accordingly, there was a 0.3% increase in the population and a little increase in the rate of "Accidental Deaths" this year compared 

to 2011. 

 

1.1 DEFINITION OF BRAKE SYSTEM 

 

One of the most crucial car controls is the brake. This combines a few interactive elements. It takes energy from the moving 

component and uses friction to slow the vehicle down. To stop a vehicle, each has a unique braking system. I've listed some of the 

typical car braking systems below. 

 

Functions of the Brake System: The brake system's purpose is to stop the vehicle in the shortest amount of time feasible. To 
accomplish this, it transforms the vehicle's kinetic energy into thermal energy, which is released into the atmosphere.  

 

1.1.1 Automobile Brake System Types: The following categories can be used to group braking systems in automobiles. One, 

Mechanical Brake, Disc Brakes, Third, hydraulic brake, the use of power brakes, Five. Air Brake, Electricity and System for hand 
brakes.  
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II. PROBLEM STATEMENT  

According to an Indian survey, accidents now account for a significant portion of fatalities; each day, 1000 new incidents are 

reported, the majority of which result in injuries and 50% of which result in fatalities. Therefore, we need to establish a mild braking 

system in order to avoid these incidents. Even with two-wheelers, there is an issue with the disc plate wearing out when it comes 

into direct contact with the calipers, which shortens the braking life and increases the likelihood of an accident. Our solution assists 

in better braking and contactless brake adoption to address these two issues. 

 

III. OBJECTIVE FOR THE PROBLEM   

 To investigate various data to support our project work, such as the issue we are having? What kind of systems do we 

employ? What kinds are there? etc. 

 Material selection for our project. 

 Analytically determine the component parameters for propagation as needed.  

 To create a development model with the aid of CATIA v5 software 

 Analysis of the component in market. 

 Buying parts in accordance with specifications. 

 To build the model and evaluate its usefulness. 

 primarily to decrease accidents by utilizing methods or technologies that are currently available. 

 To investigate if a magnetic or electric braking system is worthwhile. 

 

IV. PROPOSED SYSTEM FOR PROBLEM  

 

An eddy current is produced when a non-magnetic conductive material interacts with a magnet while the material is rotating, 

creating an opposing force in the direction of the axis. To resist the rotating aluminium disc plate in this instance, a magnet is 

positioned. The loop system of safety precautions is used for all to congregate. braking system utilizing magnetic conduction to 
slow down the rotating aluminum disc plate. 

 

 
Figure 4.1 Proposed System Schematic Representation.  

 This is an idea representation of the braking system by designing & developing it. The following procedures helps in 
understanding the theory behind prototyping a Frictionless Electromagnetic braking system.  

V. CALCULATION’S, DESIGNS & COMPONENTS REQUIRED  

5.1 DESIGN OF FRAME ANGLE (L-ANGLE FRAME). ANALYTICALLY CALCULATING THE FRAME MOUNTS BENDING STRESS TO 

PROTOTYPE A SYSTEM 

 

 If the overall area is divided into three smaller ones, A, B, and C, as illustrated in the picture below, the moments of inertia 

of an angle can be calculated.  

The final area can be thought of as the sum of areas A, B, and C. If the formula (A+C)+(B+C)-C is used, the calculation 

is easier to understand.  

 The angle's moment of inertia, Ix0, with respect to axis x0 is then calculated as follows: 
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Figure 5.1 a, b, c MoI of L-angle Frame & Standard sizes (Online Source). 

 

5.1.1 Frame Bending calculations  

 

 25*25*3 mm rectangular cross-section According to standard availability in the market  

Selection idea behind it.  

Cost effective, highly tensile in nature compared to normal rectangle plates. L-Angle joint provides extra rigidity and spacr for our 

project.  

 Therefore, to calculate the Moment of inertia of a L-Angle Bar we require Following Specifications.  

 t = 3mm  

 B = 25mm 

 H = 25 mm 

𝐼𝑥𝑥 =
𝑡

3
∗ (𝑏𝑡2 + ℎ3 − 𝑡3) = 15823 𝑚𝑚3 

𝐴𝑠𝑠𝑢𝑚𝑒 𝑙𝑜𝑎𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑓𝑟𝑎𝑚𝑒 𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑎𝑙𝑙 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝑠 =  10 𝐾𝑔 +  5𝐾𝑔 𝑒𝑥𝑡𝑟𝑎 𝑙𝑜𝑎𝑑 = 15 𝑘𝑔 
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑛 𝑓𝑟𝑎𝑚𝑒 = 15 ∗ 9.81 =  147.15 𝑁 

𝐹𝑂𝑆 = 1.5 = 147.15 𝑋 1.5 = 220.75 𝑁 =  250 𝑁 
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  506 𝑚𝑚 

𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 506 / 2 = 253 𝑚𝑚 
𝑀𝑎𝑥 𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 = 250 𝑋 253 = 63250 𝑁 − 𝑚𝑚 

𝑀 = 63250 𝑁 − 𝑚𝑚 
𝐼 = 15823 𝑚𝑚^3 

𝑌 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑦𝑒𝑟 𝑎𝑡 𝑤ℎ𝑖𝑐ℎ 𝑡ℎ𝑒 𝑏𝑒𝑛𝑑𝑖𝑛𝑔 𝑠𝑡𝑟𝑒𝑠𝑠 𝑖𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟 = 25/2 =  12.5 𝑚𝑚 
𝑆𝑖𝑔𝑚𝑎 𝑏 = 𝑀 𝑋 𝑌 / (𝐼) 

𝑀 = 63250 𝑁 − 𝑚𝑚 
𝐼 = 15823 𝑚𝑚^3 

𝑌 = 12.5  
 

𝑆𝑖𝑔𝑚𝑎𝑏 =
63250 ∗ 12.5

15823
= 49.96 𝑀𝑃𝑎 

5.2 Design of Shaft 

Diameter of shaft     = 15mm 

Because it is easily available in the market   

Length       = 350 mm   

𝐼𝑥𝑥 = (
𝜋

4
∗ 𝑟4) = 2485.04 𝑚𝑚2 

𝐹𝑟𝑜𝑚 𝑜𝑛𝑙𝑖𝑛𝑒  𝑖𝑡 ℎ𝑎𝑠 𝑓𝑜𝑢𝑛𝑑 𝑡ℎ𝑎𝑡 𝑤ℎ𝑒𝑒𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑎𝑠 5 − 10 𝑘𝑔 𝑠𝑜 𝑤𝑒 𝑤𝑖𝑙𝑙 𝑑𝑒𝑠𝑖𝑔𝑛 𝑓𝑜𝑟 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 10 𝐾𝑔 = 10 ∗ 9.81
=  98.1 𝑁 = 100𝑁 

𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  350/ 2 = 175 𝑚𝑚 
𝑀𝑎𝑥 𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 = 100 𝑋 175 = 17500 𝑁 − 𝑚𝑚 

𝑀 = 22500 𝑁 − 𝑚𝑚 
𝐼 = 2485.04 𝑚𝑚2 
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𝑌 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑦𝑒𝑟 𝑎𝑡 𝑤ℎ𝑖𝑐ℎ 𝑡ℎ𝑒 𝑏𝑒𝑛𝑑𝑖𝑛𝑔 𝑠𝑡𝑟𝑒𝑠𝑠 𝑖𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟 = 15/2 =  7.5 𝑚𝑚 
𝑆𝑖𝑔𝑚𝑎 𝑏 = 𝑀 𝑋 𝑌 / (𝐼) 

= 17500 𝑋 7.5 / (2485.04) 
= 52.81 𝑀𝑃𝑎 

52.810 <  𝑆𝑡𝑒𝑒𝑙 𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑌𝑖𝑒𝑙𝑑 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝐻𝑒𝑛𝑐𝑒 𝐷𝑒𝑠𝑖𝑔𝑛 𝑖𝑠 𝑠𝑎𝑓𝑒. 𝐴𝑠 𝑔𝑖𝑣𝑒𝑛 𝑖𝑛 𝑡𝑎𝑏𝑙𝑒. 
 Diameter 15 mm And Also Available In 6-90 mm 

 Technique Hot Rolled 

 Tensile Strength 100-400 Mpa 

 Material Mild Steel 

  
Figure 5.2.1 Shaft a.  (Online source). b. Proposed Design of shaft.  

 

5.3 Bearing Selection on shaft  

 

 A bearing is a component of a machine that limits relative motion to only that which is desired and lessens friction between 

moving elements. The bearing's design may, for instance, permit free rotation around a fixed axis or free linear movement 

of the moving part. It may also serve to prohibit motion by managing the vectors of normal forces acting on the moving 

parts. 

 

         
Figure 5.3.1 a.  (Online source). b. Proposed Design of shaft Bearing for smooth rolling and less friction purpose.  

 

 An identical bearing will be choosed up on the availability of the shaft size from the market.  

Calculated shaft size is  = Diameter  = 15 mm  

     = length   = 350 mm 

     = Internal diameter of bearing required is 15 mm  

 A Universal type of bearing will be used for the prototype.  

 
Figure 5.3.2 SKF Standard bearing sizes  
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5.4 Motor Selection 

 

From Catia Cad Software we have measured the material Weight of the 20 mm aluminum disc as = 2.1 kg as shown in the below 

figure.  

 
Figure 5.4.1 Aluminum Disc Mass from Catia Cad Software. 

T = 1/2. D.W 

T  =  Torque 

D = diameter of disc = 200 mm 

W = total weight of setup=2.1 *9.81 = 20.606 N 

T = 1/2 x 200 x 20.606 = 2060.1 Nmm2 

 =  2.06 Nm2 

Torque required for motor 

 

 
Figure 5.4.2 online Source 

 

5.5  Battery 

 

1. Voltage 6 V 

2. Current 4.5 Ah 

 This system is using 24 V of motor so the battery will be connected in series connection so that it will make 24 volts. 

 
Figure 5.5.1 Cad Model of a battery  
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5.6 Designs of Proposed Systems  

 

 

 
Figure 5.6.1 a & b ISO views of the CAD Models  

 
Figure 5.6.2 Draft vie of all section’s  

 

 

5.7 Working Methodology of The System  

 

When the power supply is given the motor, the pulley is driven by the belt. Now the pulley is continuously rotated. As the steel 

plate is connected along with pulley it is rotated Infront of the electromagnet. When the braking is required the control switch is 

turned on. So, the current or voltage is applied on the electromagnet. A magnetic field is created by an energizing coil by the 

application of voltage or current. This coil develops magnetic lines of flux between the metal disc thus attracting the armature to 

the face of the metal disc. When the current or voltage is removed from the brake (electromagnet) the metal disc is free to rotate. 

Here springs are used as medium to hold the armature winding of the electromagnet away from the disc. Rotating motion in wheels 

is achieved by switching controls of the supply to the coil. Slippage occurs only during deceleration only when the brake is engaged, 

there should not be slippage once the brake comes to a full halt. 

VI. CONCLUSION  

The electromagnetic brake system can significantly improve braking efficiency while reducing brake friction wear. Bringing this 

technology to market has the potential to generate additional revenue for automakers and expand their customer base. This reaffirms 

the company's commitment to safety and quality. By manufacturing this brake, we can sell it at a much lower price than an 

outsourced system and still make a profit. 

The design system is working as per the idea we thought this type of brakes can reduce the noise of brakes when we apply. 

Also increases span life for its contactless brake applications. Fast and secure, even these types of brakes can be automated in future 

using Sensor modules of obstacles and camera modules with the help of micro-controller.  
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6.1 Cost Estimation  

 

 
Figure 6.1.1 Cost Estimation of the project.  
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