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Abstract— Disc brake is one of the efficient type of brake 

now a days that we use for stopping or decreasing the speed 

of vehicles. It is comprised of major components like rotor 

disc, caliper, brake pad. After certain interval of use, disc 

brake starts producing a squeaky noised which is known as 

disc brake squeal. Basically squeal sound is categorized as 

low frequency and high frequency squeal. It is a major task 

to eliminate out the squeal sound. Many researchers have 

listed out the different reasons to study the squeal sound. 

Some of them have taken rotor disc material, disc size, 

coefficient of friction of material as a parametric study for 

studying the disc brake squeal phenomenon. In this project 

disc brake of Tata Motors made Indica Vista car was taken 

for the dimensions and design making. Primarily CAD 

model is made using Creo 2.0. After design, rotor disc with 

brake pad of different materials were given static and 

thermal loading, the results of static and thermal analysis 

were checked on with the analytical calculations for the 

same. Later to it, Modal Analysis of rotor disc after use with 

each type of brake pad was performed using Ansys. The 

result of modal analysis gave the an idea about the selection 

of ceramic brake pad as a best suitable material for avoiding 

the low frequency squeal sound. 
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I. INTRODUCTION 

Disc brake squeal phenomenon is attributed by two theories: 

1) Stick-Slip Theory – The condition when static friction 

coefficient becomes greater than sliding friction 

coefficient then self-excited vibration of a brake system 

occurs. When the energy or can be said as forces evolved 

from the friction are not balanced, it results in sound 

squealing or instability of the vehicle. 

2) Mode-Coupling Theory – Coupling of two similar 

characteristics modes in braking system leads to the 

instability of vehicle. Both theories attribute brake squeal 

to variable friction forces at the disc-pad interface. 

Brake noise is generally categorized as follows: 

Brake squeal analysis is the study where an occurrence of 

dynamic instability for one or more natural frequencies is 

involved. This analysis is concerned with the prediction of 

the natural frequencies at which brake squeal occurs. 

 Low frequency squeal - Result of mode coupling 

between the out-of-plane modes of the rotor and 

bending modes of brake pad is known as low frequency 

squeal. 

 High frequency squeal - Result of mode coupling 

occurs between the in-plane modes of the rotor is 

known as High frequency squeal. 

II. PROBLEM FORMULATION 

After certain interval of use, a driver experiences a squeaky 

and very unpleasant sound coming from disc brake of a car 

while driving. This sound is nothing but the squeal sound. 

The same problem was reported while driving a Tata Indica 

Vista. The problem listed out that the car was used for more 

than 60,000 kms when this sound started coming. 

Alternative for which the brakepads were changed and 

found that the car doesn’t produce this sound anymore. So it 

was decided to go for the calculation of natural frequency on 

Ansys which is known as Modal analysis to know the exact 

effect of brake pad on rotor disc. 

A. Objectives of Project Are 

 To eliminate or to reduce the low frequency squeal 

sound of disc brake. 

 To enhance the life of disc brake by suggesting suitable 

material.  

 To reduce the change in thickness of rotor disc by using 

suitable brake pad material. 

B. Methodology 

 Data collection 

 CAD modeling of the existing disc brake of Tata Indica 

Vista 

 Analysis of design in FEA by using Ansys 

 Analytical Calculations 

 Modal Analysis 

 Result discussion 

 Result and conclusion 

III. CAD MODEL, CALCULATIONS AND ANALYSIS 

A. CAD Model 

 
Fig. 1: CAD model of disc brake 

B. Stress, Strain and Deflection 

1) Existing (Aluminum Silicate) brake Pad 

Stress = F/A = 5000000 / 5038.85  

σ = 992.289907 MPa 

Strain = σ/E  = dl/l = 992.289907 / 72500 ɛ= 0.0136867 

Deformation due to stress (dl) 

dl = 0.20530136 mm 

2) Carbon Reinforced fiber Brake Pad 

Stress = F/A = 5000000 / 5038.85  
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σ = 992.289907 MPa 

Strain = σ/E = dl/l = 992.2899 / 100000  

ɛ = 0.0099 

Deformation due to stress (dl) 

dl = 0.148mm 

3) Kevlar 29 Brake Pad Material 

Stress = F/A = 5000000 / 5038.85  

σ = 992.289907 MPa 

Strain = σ/E = dl/l = 992.2899 / 80000 = ɛ =0.01240 

Deformation due to stress (dl) 

Dl = 0.1860 mm 

4) Ceramic Brake Pad Material 

Stress = F/A =5000000 / 5038.85 = 992.289907 MPa 

Strain = σ/E = dl/l = 992.2899 / 400000 

ɛ = 0.002835 

Deformation due to stress (dl) 

dl = 0.042526 mm  

C. Modal Analysis 

 

 

 

 

 

 
Fig. 2: Modal Analysis of rotor disc after use with Ceramic 

Brake pad 

Materials Al Si 
Kevlar 

29 

Carbon 

Reinforced 

Fiber 

Ceramic 

Freq. Range 

in Hz for 6 

Modes 

485.09 570.14 726.06 899.35 

532.51 590.26 839.76 1187.2 

663.13 756.47 1038.6 1464.9 

772.29 863.48 1190.8 1652.7 

829.24 913.86 1294.7 1865.9 

1385.1 1597.2 2135 2764 

Table 1: 
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IV. RESULTS DISCUSSION 

Here, we carried out the results of three modifications 

Material Aluminum 

Silicate 

Kevlar 

29 

Carbon 

Fiber 

 

Ceramic Terms 

Stress 

(MPa) 
992.289 992.289 992.289 992.289 

Strain 0.01368 0.0099 0.00124 
 

0.00283 

Deflection 

due to strain 

(mm) 

 

0.2053 0.1480 0.1860 0.04252 

Table 2: 

Results obtained from the static analysis are set with the 

values of ansys. Thus, design of disc brake along with 

selected ceramic brake pad material is proved to be 

successful for avoiding low frequency squeal. 

V. CONCLUSION 

Considering problem this project was successfully executed 

in stipulated time. Design and Analysis of disc brake of Tata 

Indica Vista car is done here. Disc brakes need to be 

designed for long life and with proper working. The 

continuous use of disc brake after certain hours should not 

produce any type of unpleasant and squeaky sound.It is 

observed that effect of the use of various types of disc brake 

pad of different materials lead the rotor disc to make a 

squeal sound. Thus in this paper the study of project 

concludes that the disc brake pad made from ceramic is 

proved to be efficient enough to overcome low frequency 

squeal of disc brake. 
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