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Abstract— While braking, most of the kinetic energy are 

converted into thermal energy and increase the disc 

temperature. This project consists of thermal stress analysis 

on pulsar brake disc rotor for steady state and transient 

condition. The heat dissipated along the brake disc surface 

during the periodic braking via conduction, convection and 

radiation. In order to get the stable and accurate result of 

braking we required to select a proper shape of disc to 

increase a heat transfer rate of disc is very importance, all of 

these aspects are discussed in this thesis. The findings of this 

research provide a useful design tool to improve the brake 

performance of disc brake system. 
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I. INTRODUCTION 

When a vehicle is in motion the only system which assists in 

stopping or retarding the motion is ‘brake system’. Earlier 

block of wood wrapped in friction material such as leather, 

known as mechanical “scuff” brake were used. As the 

automotive technology ameliorated, they came across drum 

brakes. The working of drum brake is quiet simple, the 

effective function is the brake shoe pressure or force is 

applied against the drum which stops or retard the rotating 

moment of the drum. The next leap in brake system was the 

invention of Disc brake. Earlier disc brake where mostly 

made of cast iron, sandwiched between the stationary parts 

called as brake pads situated inside the brake calliper. In this 

paper we are presenting study of temperature distribution of 

brake rotor while brake is appliedIn today’s emerging and 

advanced automotive market demand for efficient braking 

system is increasing competitively. The retardation of wheel 

is achieved by applying external force on brake pads. As the 

automotive brake works on principle of friction and heat 

dissipation the thermal behavior of disc is an important 

parameter in order to improve the brake efficiency. When the 

bake is applied the artificial friction resistance causing the 

retardation of brake rotor, during this process, kinetic energy 

achieved by the moving vehicle is converted into heat 

generated between rotor and brake pads. Over heat generation 

during braking process leads to break fading, brake squealing 

and crack formation. This fault shave large effect on braking 

performance. 

II. PRINCIPLE OF WORKING 

 
Fig. 1: Principle of working of disc brake 

 
Fig. 2: single-piston floating caliper disc brakes 

When hydraulic pressure is applied to the caliper piston, it 

forces the inside pad to contact the disc. As the pressure 

increases, the caliper moves to the right and cause the outside 

pad to contact the disc. Braking force is generated by friction 

between the disc pads as they are squeezed against the disc 

rotor. Since disc brakes do not use friction between the lining 

and rotor to increase braking power as drum brakes do, they 

are less likely to cause a pull. The friction surface is 

constantly exposed to the air, ensuring good heat dissipation, 

minimizing brake fade. It also allows for self-cleaning as dust 

and water is thrown off, reducing friction difference. 

Unlike drum brakes, disc brakes have limited self-

energizing action making it necessary to apply greater 

hydraulic pressure to obtain sufficient braking force. This is 

accomplished by increasing the size of the caliper piston. The 

simple design facilitates easy maintenance and pad 

replacement. 

III. LITERATURE SURVEY 

Guru murthy nathi, t n charyulu, k.gowtham, p satish reddy 

[1] This project is to study and evaluate the performance 

under severe braking conditions and there by assist in disc 

http://brakesystem.org/disc-brakes/caliper-disc-brakes.html
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rotor design and analysis. This study is of disc brake used for 

cars. ANSYS package is a dedicated finite element package 

used for determining the temperature distribution, variation 

of stresses and deformation across the disc brake profile. In 

this present work, an attempt has been made to investigate the 

effect of stiffness, strength and variations in disc brake rotor 

design on the predicted stress and temperature distributions.  

Amit Telang, Ameenur Rehman, Gajendra Dixit, 

Satyabrata Das [2] in the present work the effect of SiC 

particle reinforcement and further its heat treatment on Al 

alloy (ADC12) was studied in the application of automobile 

brake discs. The candidate materials have been compared 

with tests on a rig developed for testing of brake discs under 

variety of operating conditions. The brake disc test set-up was 

a facility developed for simulating on road brake disc 

operating conditions. The brake disc test procedure for 

performance evaluation has been developed and formulated 

based on the Bureau of Indian standards (IS-14664:1999) for 

the acceptability of results. For evaluation the performance 

has been compared with the conventional steel brake disc 

with an emphasis on brake torque 

Atul sharma and M.L. Aggarwal [3] Disc brake is 

often used in automobile transmission system to stop moving 

machine. Due to space constraint and performance 

requirement, disc brakes have fluctuating load characteristics, 

resulting in local stress and Deflections. Friction temperature 

in brake disc can cause material carbonization and deboning. 

This research paper explains the design and finite element 

analysis (FEA)model of brake disc by which deflections in X, 

Y, Z direction and Von mises stress can be calculated by 

applying boundary conditions. The FEA outcomes are 

correlated with experimental data. The model is safe under 

the practical loading condition and our factor of safety is 

20.34. 

Saw Chun Lin, Abd Rahim Abu Bakar, Wan Mohd 

Musyris Wan Harujan [4] Brakes squeal remains an elusive 

problem in the automotive industry. This paper proposes a 

solution to suppress disc brake using the finite element 

method. First a three dimensional finite element (FE) model 

of a real disc brake assembly is developed and validated. 

Various disc modifications are proposed to reduce the brake 

squeal. A good modification should be able to reduce and 

eliminate squeal at various brake operating conditions. Disc 

Modifications In this section, various disc modifications are 

proposed in order to obtain improved squeal performance of 

the disc brake assembly. There are 19 disc modifications 

being proposed including modifications on shape and angle 

of the vanes, drilling holes on the disc surface, changing 

cheek thickness and using a solid disc. 

Ameer Fareed Basha Shaik, Ch.Lakshmi Srinivas 

[5] this paper studies about the model of a disc brake used in 

Honda Civic. Coupled field analysis (Structural Thermal) 

was done on the disc brake. The materials used were Cast 

Iron. Analysis was also done by changing the design of disc 

brake. Actual disc brake has no holes; design is changed by 

giving holes in the disc brake for more heat dissipation. 

Modeling was done in CATIA and Analysis is done in 

ANSYS. Study the amount of deformation due to tangential 

Force and pressure loading. These results were used to study 

the increase in deformation in the caliper at high 

temperatures. The modular brake was then analyzed using a 

nodal temperature Of 300ºF. The displacement increased as 

compared With the previous case. This is due to the thermal 

Expansion of the individual parts in the assembly. Since race 

cars brakes always operate at high temperature the thermal 

deformation/displacement results are important. 

zheng han[6] In this final year project, three-

dimensional modeling and meshing using the simulation 

program ANSYS were successfully implemented. This has 

allowed for greater flexibility and accuracy in the results 

achieved. The mechanical performances of a conventional 

brake-disk system and the Perimetral brake-disk system 

under three different simulation environments were studied 

and compared. Under torsion strength simulation, the 

Perimetral brake-disk performs better with its maximum 

values of First Principal Stress and Von Mises Stress being 

significantly lower than those in the conventional brake-disk. 

Under lateral strength simulation, the Perimetral brake-disk 

yielded almost similar results to that of the conventional 

brake-disk. For both the static tests mentioned, the maximum 

stresses (weak points) in the Perimetral brake-disk occur at 

the mounting holes. These maximum stresses occur at the 

holes .This is due to the design of the brake-disk which 

concentrates the stress on the inner diameter during 

expansion and contraction. This indicates that the number of 

potential points for crack initiation is higher for the Perimetral 

brake-disk, thus it may result in a higher risk of failure.The 

design of the brake-disk which concentrates the stress on the 

inner diameter during expansion and contraction. 

G. Babukanth & M. Vimal Teja [7] in this paper the 

thermo elastic phenomenon occurring in the disk brakes, the 

occupied heat conduction & elastic equations were solved 

with contact problems. The numerical simulation for the 

thermo elastic behavior of disk brake is obtained in the 

repeated brake condition. The computational results were 

presented for the distribution of heat flux and temperature on 

each friction surface between the contacting bodies.  

Pradnya Kosbe, Chittaranjan More [8] in this study 

the purpose of brake was to decelerate a vehicle by 

transforming the kinetic energy of the vehicle to heat via 

friction and dissipating that heat to the surroundings. As a part 

of an automobile, brake materials have additional 

requirements like resistance to corrosion, light weight, long 

life, low noise, stable friction, low wear rate and acceptable 

cost versus performance. Selection of the material was often 

based on experience or a trial and error method. This paper 

deals with the performance of a NAO (Non asbestos organic) 

disc brake friction material for a four wheeled vehicle. There 

are different friction performance properties such as base line 

check, average coefficient of friction. The physical properties 

are studied according to Indian standards. The results are 

discussed and correlated to the observed friction 

phenomenon.  

IV. PROBLEM DEFINITION 

In recent decades the improvement of the braking 

performances are required as the two wheelers run at high 

speeds. The generated frictional heat, during braking 

operation causes several negative effects on the brake system 

such as brake fade, premature wear, thermal cracks and disc 

thickness variation. It is then important to determine the 
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temperature field of the brake disc which will be in the safe 

range The brake disc manufacturing industries are in need of 

a suitable test setup to test the brake disc temperature with 

selected braking cycle and a selected braking force   including 

related instrumentation. It is proposed to fulfill this need. 

V. OBJECTIVES 

Toanalyse given set of disk brake rotors for load, stress and 

thermal conditions in ANSYS and select the best one on the 

basis of ANSYS results.  

To design and develop new disc brake rotor and 

analyse the same for load, stress and thermal condition. 

To compare the performance of transient thermal 

analysis of selected disc rotor and new disc brake rotor.  

To design and development of brake disc test rig for 

monitoring and analyzing the conditions of disc brake rotor 

experimentally in laboratory environment.  

To investigate performance of new designed brake 

disc experimentally on developed brake disc test rig under 

frequent braking and un-braking conditions. 

To comparethe performance of experimental results 

in relation to ANSYS analysis to show physical agreement of 

the approach.  

VI. CONCLUSION 

The present study can provide a useful design and improve 

the brake Performance of disk brake system. We will design 

a new brake system with good distribution of temperature. 
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