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Abstract
Vehicle braking system is considered as one of the most fundamental 
safety-critical systems in modern vehicles as its main purpose is to 
stop or decelerate the vehicle. The frictional heat generated during 
braking application can cause numerous negative effects on the 
brake assembly such as brake fade, premature wear, thermal cracks 
and Disc Thickness Variation (DTV). In the past, surface roughness 
and wear at the pad interface have rarely been considered in studies 
of thermal analysis of a disc brake assembly using finite element 
method. The ventilated pad-disc brake assembly is built by a 3D 
model with a thermo-mechanical coupling boundary condition 
and multi-body model technique. The numerical simulation for 
the coupled transient thermal field and stress field is carried out 
by sequentially thermal-structural coupled method based on 
ANSYS to evaluate the stress fields and of deformations which 
are established in the disc which is another significant aspect in this 
research .The results obtained by the simulation are satisfactory 
compared with those of the specialized literature.
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I. Introduction

A. Introduction to Braking System
Pro/Engineer is a feature based, parametric solid modelling 
program. As such, it’s use is significantly different from 
conventional drafting programs. In conventional drafting (either 
manual or computer assisted), various views of a part are created 
in an attempt to describe the geometry. Each view incorporates 
aspects of various features (surfaces, cuts, radii, holes, protrusions) 
but the features are not individually defined. In feature based 
modelling, each feature is individually described then integrated 
into the part. The other significant aspect of conventional drafting 
is that the part geometry is defined by the drawing. If it is desired 
to change the size, shape, or location of a feature, the physical 
lines on the drawing must be changed (in each affected view) 
then associated dimensions are updated. When using parametric 
modelling, the features are driven by the dimensions (parameters). 
To modify the diameter of a hole, the hole diameter parameter 
value is changed. This automatically modifies the feature wherever 
it occurs - drawing views, assemblies, etc. Another unique attribute 
of Pro/ENGINEER is that it is a solid modelling program. The 
design procedure is to create a model, view it, assemble parts as 
required, then generate any drawings which are required. It should 
be noted that for many uses of Pro/E, complete drawings are never 
created. A typical design cycle for a moulded plastic part might 
consist of the creation of a solid model, export of an SLA file to a 
rapid prototyping system (stereo lithography, etc.), use of the SLA 
part in hands-on verification of fit, form, and function, and then 
export of an IGES file to the moulder or toolmaker. A toolmaker 
will then use the IGES file to program the NC machines which 

will directly create the mold for the parts. In many such design 
cycles, the only print created will be an inspection drawing with 
critical and envelope dimensions 
A brake is a device by means of which artificial frictional resistance 
is applied to moving machine member, in order to stop the motion 
of a machine. In the process of performing this function, the brakes 
absorb either kinetic energy of the moving member or[2] the 
potential energy given up by objects being lowered by hoists, 
elevators etc. The energy absorbed by brakes is dissipated in the 
form of heat.
Of all the systems, the brake system might just be the most 
important. Its function determined the safety of the driver, 
passenger and also pedestrian. In the olden days it was also one 
of the simplest. Over the years as improvements have been made, 
the system that has evolved isn’t so simple anymore. Brake system 
work as hard or harder than any other part of the car, however 
much energy it takes to get the car up a hill, it takes at least as 
much energy to stop it at the bottom. In general, there are three 
main functions of a brake system, to maintain a vehicle’s speed 
when driving downhill, to reduce a vehicle’s speed when necessary 
and to hold a vehicle when in parking. When the brakes were 
applied, the pads or shoes those press against the brake drum 
or rotor vehicle’s speed when necessary and to hold a vehicle 
when in parking. When the brakes were applied, the pads or shoes 
that press against the brake drum or rotor convert kinetic energy 
into thermal energy via friction[1][14]. The cooling of the brakes 
dissipates the heat and the vehicle slows down. This is all to do 
with The First Law of Thermodynamics, sometimes known as 
the law of conservation of energy. This law states that energy 
cannot be created nor destroyed; it can only be converted from 
one form to another. In the case of brakes, it is converted from 
kinetic energy to thermal energy.
Typically, there are two types of brakes that were implemented 
in today’s automobile, drum brake and disc brake. Disc brake 
is widely used because its design is far superior to that of drum 
brakes. Disc brakes use a slim disc and small calliper to halt 
wheel movement. Within the calliper are two brake pads, one on 
each side of the disc, that clamp together when the brake pedal 
is pressed. Fluid is used to transfer the movement of the brake 
pedal into the movement of the brake pads.
The heat developed in the brake is dissipated to the surrounding 
atmosphere while stopping the vehicle, so the brake system should 
have following requirements:

The brakes must be strong enough to stop the vehicle with • 
in a minimum distance in an emergency.
The driver must have proper control over the vehicle during • 
braking and vehicle must not skid.
The brakes must have well anti fade characteristics i.e. their • 
effectiveness should not decrease with constant prolonged 
application.
The brakes should have good anti wear properties.• 
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Fig. 1: Disc Brake Unit

Disc brakes are the most widely used braking devices now a day. 
The brake disc acts as a friction surface, generating an opposing 
torque to the shaft. Thus the kinetic energy of wheel is converted 
into frictional heat.
Disc Brakes have been retuned and improved ever since their 
invention. The increases in travelling speeds as well as the growing 
weights of cars and bikes have made these improvements essential. 
The faster a car or a bike goes and the heavier it is, the harder it 
is to stop. An effective braking system is needed to accomplish 
this task with challenging term where material need to be lighter 
than before and performance of the brakes must be improved. 
Today’s vehicles often use a combination of disc brakes and drum 
brakes. For normal sedan car, normally disc brakes are located 
on the front two wheels and drum brakes on the back two wheels 
this is the case in most of the bikes as well. Clearly shows that, 
together with the steering components and tyres represent the most 
important accident avoidance systems present on a motor vehicle 
which must reliably operate under various conditions. However, 
the effectiveness of braking system depends on the design itself 
and also the right selection of material. In order to understand the 
behaviours of braking system, there are three functions that must 
be complied for all the time.
 The disc used in disc brakes is fully exposed to outside air. This 
exposure works to constantly cool the disc, greatly reducing its 
tendency to overheat or cause fading. The pad and disc would 
wear gradually when in used. It need to be replaced when the pad 
reach its limits or disc have problem like warped and thermal crack 
that leads to reduction of braking efficiency. Friction between 
the contact area of pad and disc during braking process cause 
wear as the pad degraded gradually. Uniform pad and disc stress 
distribution is essential to ensure uniform pad wear and prolong 
the lifespan for both Pad and Disc.

B. Components of a Disc Brake
A disc brake assembly consists of:

Cast-level disc (disc rotor) that rotates with the wheel.• 
Calliper assembly attached to the steering knuckle.• 
Friction materials (disc pads) that are mounted to the calliper • 
assembly.

1. Disc Rotor
There are various designs of disc rotors. Some are simply solid 
and ventilated cast level, but others are hollowed out with fins 
or vanes joining together the disc’s two contact surfaces (usually 
included as part of a casting process). The weight and power 
of the vehicle will determine the need for ventilated discs. The 
“ventilated” disc design helps to dissipate the generated heat and 

is commonly used on the more-heavily- loaded front discs. Many 
higher performance brakes have holes drilled through them. This 
is known as cross-drilling. As a way of avoiding thermal stress, 
cracking and warping of the disc these are sometimes mounted 
in a half loose way to the hub with coarse splines. This allows 
the disc to expand in a controlled symmetrical way and with less 
unwanted heat transfer to the hub.

2. Calliper
The brake calliper is the assembly which houses the brake pads 
and pistons. The pistons are usually made of aluminium or chrome-
plated steel. There are two types of callipers: floating or fixed. A 
fixed calliper does not move relative to the disc and is, thus, less 
tolerant of disc imperfections. It uses one or more single or pairs 
of opposing pistons to clamp from each side of the disc, and is 
more complex and expensive than a floating calliper. A floating 
calliper (also called a “sliding calliper”) moves with respect to 
the disc, along a line parallel to the axis of rotation of the disc; 
a piston on one side of the disc pushes the inner brake pad until 
it makes contact with the braking surface, then pulls the calliper 
body with the outer brake pad so pressure is applied to both sides 
of the disc.

3. Operation of Disc Pad
 Brake pads are designed for high friction with brake pad material 
embedded in the disc in the process of bedding while wearing 
evenly. Friction can be divided into two parts: Adhesive and 
abrasive. Depending on the properties of the material of both 
the pad and the disc and the usage, pad and disc wear rates will 
vary considerably.
The friction coefficient for most standard pads will be in the region 
of .40 when used with cast level discs. Racing pads with high 
level content use.55 to .60

Fig. 2: Operation of a Disc Brake

When hydraulic pressure is applied to the calliper piston, it forces 
the inside pad to contact the disc. As pressure increases the calliper 
moves to the right and causes 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 are thrown off, reducing friction 
differences.
Unlike drum brakes, disc brakes have limited self-energizing 
action making it necessary to apply greater hydraulic pressure to 
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obtain sufficient braking force. This is accomplished by increasing 
the size of the calliper piston. The simple design facilitates easy 
maintenance and pad replacement.

II. Literature Review

A. LEE, K. AND BARBER, J. R. 
In this journal author discussed about the various modes of heat 
transfer in disc brakes .The braking performance of a vehicle can 
be significantly affected by the temperature. Poor heat dissipation 
may cause brake fade, premature wear, brake fluid vaporization, 
bearing failure, thermal cracks and thermally excited vibration. The 
disk brake and the pads have to own a high thermal conductivity and 
a high surface to volume ratio and high mechanical resistance to 
wear. Frictional heat generation in the sliding contact of two bodies 
influences friction and wear characteristics of brake systems. The 
use of an internally ventilated rotor will increase both surface area 
and the heat transfer coefficient, due to forced convection created 
by the internal airflow, with negligible influence on unsprung 
mass.
A common problem that may happen to disk brake system is that 
after several braking when the car is packed there is no air flow 
in the wheel assembly then conduction is an effective mode of 
heat transfer but it can have adverse effect on nearby components. 
This causes problems like brake fluid vaporization that happened 
because of heat concentration phenomena and is intensified when 
the vehicle is parked.

B. FLOQUET, A. And DUBOURG
This explains brake torque variation is a phenomenon which 
induces seat, steering and body vibration on passenger vehicles 
these days. This phenomenon is popularly known as brake 
judder. One root cause of the brake judder is the non-uniform 
radial thermal expansion of rear brake drums due to localized 
temperature increase, or known as hot spots.
Non-uniform temperature distribution causes ovality which is a 
deformed oval shape of the circular drum rubbing surface. The 
vocality is measured as the Mounted Radial Run Out which is the 
difference between the longest and shortest drum expanding radii. 
Thermal judder is a major contributor to vehicle torque variations 
which can translate into seat, steering and axle accelerations. 
A comprehensive design approach should be conducted for 
vehicle design and engineering to account for the generation and 
translations of brake judder as well as for the response to the 
vehicle body or chassis.

C. Ali Belhocine, Mostefa Bouchetara  
This aims at studying the thermal distribution in the disc brake 
used in heavy load vehicles and the results obtained are compared 
with those of specialized literature.
It also gives a brief account of ANSYS CFX-CFD to find the 
convection coefficient. The modelling of the temperature 
distribution in the disc brake is used to identify all the factors 
and entering parameters concerned at the time of braking operation 
such as type of braking ,the geometric ,design of the disc and 
the used material. The results obtained by the simulation are 
satisfactory compared with those of the specialized literature.

D. KENG LENG KHONG (2009) 
While braking most of the kinetic energy is converted into thermal 
energy and increase the disc temperature. This paper consists 
of thermal stress analysis on heavy truck brake disc rotor for 

steady state and transient condition. The heat dissipation along the 
brake disc surface during the Periodic c braking via conduction, 
convection and radiation is studied.
In order to get the stable and accurate result of element size. 
Time step selection is very important and all of these aspects are 
discussed in this paper .This research provide a useful design tool 
to improve the brake performance of disk brake system.

III. Existing System
In Existing System If looking on the overall automotive parts, 
besides engines, there are more crucial parts that engineers need 
to look into consideration. Suspension, brake, electrical, hydraulic 
and gear are all the crucial systems in the automotive areas. Each 
of all system has their own functionality which brings life to the 
automation industries. Brakes is such a crucial system in stopping 
the vehicle on all moving stages including braking during high 
speed, sharp cornering, traffic jam and downhill. All of those 
braking moments give a different value of temperature distribution 
and thermal stress. Good performance of disc brake rotor comes 
from good material with better mechanical and thermal properties. 
Good designs of disc brake rotor are varying across the range of 
the vehicles. There are different design and performance of disc 
brake rotor if compared between passenger, commercial and heavy 
duty vehicle. There are also other constraints such as cost, weight, 
manufacturing capability, robustness and reliability, packaging, 
maintenance and servicing.

Fig. 3: Schematic Diagram of Experimental Setup

The above is the schematic diagram of the experimental setup 
designed. The proposed model was however modified later again 
in order to get it a more fruitful result. The rotary movement 
necessary for the disc is produced by using a D.C motor and the 
motion is supplied to a small wheel from the motor from wheel it 
is again transmitted to the motorcycle wheel to which the disc is 
attached. The equipment also has a provision for drum brake any 
of them that is either drum brake or disc brake can be use for the 
braking purpose and the present study is confined just to the disc 
brake. The real experimental setup is also shown below.

A. Fabricated Experimental Setup
The above is the fabricated experimental setup consists of an 
induction motor on which pulley is locked to the driver shaft and 
the other pulley with same size fabricated to the hub of rare or 
driven wheel. Belt is used to transmit power from one shaft to 
another by means of pulleys which rotate at the same speed or at 
different speeds. A lever arrangement setup is fabricated at the 
bottom of the motor bed which will aid in coupling & decoupling 
the belt between the driver and driven pulley and there by the 
rotary motion is transmitted between them.
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Fig. 4: Fabricated Experimental Setup

A disc brake with brake calliper unit is mounted on the frame as 
a rigid body through which a disc rotates along with the rotating 
wheel and when the brakes are applied the brake pressure is 
calculated by a pressure gauge which is attached to calliper.

IV. Proposed System
In proposed system conventional drafting (either manual or 
computer assisted), various views of a part are created in an 
attempt to describe the geometry. Each view incorporates aspects 
of various features (surfaces, cuts, radii, holes, protrusions) but the 
features are not individually defined. In feature based modelling, 
each feature is individually described then integrated into the 
part. The other significant aspect of conventional drafting is 
that the part geometry is defined by the drawing. If it is desired 
to change the size, shape, or location of a feature, the physical 
lines on the drawing must be changed (in each affected view) 
then associated dimensions are updated. When using parametric 
modelling, the features are driven by the dimensions (parameters). 
To modify the diameter of a hole, the hole diameter parameter 
value is changed.

Fig. 5: 5mm Thick Modified Model

This automatically modifies the feature wherever it occurs - 
drawing views, assemblies, etc. Another unique attribute of Pro/
ENGINEER is that it is a solid modelling program. The design 
procedure is to create a model, view it, assemble parts as required, 
then generate any drawings which are required. It should be noted 
that for many uses of Pro/E, complete drawings are never created. 
A typical design cycle for a moulded plastic part might consist 
of the creation of a solid model, export of an SLA file to a rapid 
prototyping system (stereo lithography, etc.), use of the SLA part 
in hands-on verification of fit, form, and function, and then export 
of an IGES file to the moulder or toolmaker. A toolmaker will 
then use the IGES file to program the NC machines which will 
directly create the mold for the parts.

A. Summary of Capabilities
Like any software it is continually being developed to include 
new functionality. The details below aim to outline the scope of 
capabilities to give an overview rather than giving specific details 
on the individual functionality of the product. Pro/Engineer is a 
software application within the CAID/CAD/CAM/CAE category, 
along with other similar products currently on the market.

B. Engineering Design
Pro/Engineer offers a range of tools to enable the generation of a 
complete digital representation of the product being designed. In 
addition to the general geometry tools there is also the ability to 
generate geometry of other integrated design disciplines such as 
industrial and standard pipe work and complete wiring definitions. 
Tools are also available to support collaborative development. A 
number of concept design tools that provide up-front Industrial 
Design concepts can then be used in the downstream process of 
engineering the product. These range from conceptual Industrial 
design sketches, reverse engineering with point cloud data and 
comprehensive freeform surface tools.

Fig. 6: Modified Model Crossection

C. Manufacturing
By using the fundamental abilities of the software with regards 
to the single data source principle, it provides a rich set of tools 
in the manufacturing envlevelment in the form of tooling design 
and simulated CNC machining and output. Tooling options cover 
specialty tools for molding, die-casting and progressive tooling 
design.

1. Modules
Part Design• 
Assembly• 
Drawing• 
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Sheet metal • 
Mould Design• 
Manufacturing• 

V. Geometry of the Disc

Fig. 7:

Disc radius    : 120mm1. 
Mounting hole diameter  : 7mm2. 
Ventilated hole diameter  : 7mm3. 
Thickness    : 5mm4. 

Basic procedure followed for the experimentation is as follows
Switch on the motor.• 
As the induction motor starts rotating on which a pulley is • 
locked on the driver shaft tends to rotate the other pulley with 
same size fabricated to the hub of rare or driven wheel.
Belt is used to transmit power from one shaft to another • 
by means of pulleys which rotate at the same speed or at 
different speeds.
A lever arrangement setup is fabricated at the bottom of the • 
motor bed which will aid in coupling & decoupling the belt 
between the driver and driven pulley and there by the rotary 
motion is transmitted between them.
A disc brake with a brake caliper unit is mounted on the • 
frame as a rigid body through it a disc rotates along with the 
driven wheel and when the brakes are applied at desired speed 
simultaneously the heat generated is measured on the rotating 
disc with help of an Infrared Thermometer and also measures 
the time taken to come back to the normal temperature.
Desired speed is measured with the help of a non contact • 
type hand taco meter.
Repeat the above step (5) for various speeds and take down • 
the readings for each iteration
Go for the design calculations• 

A. Design Calculations
HEAT GENERATED (Q)          =M .Cр. ΔT                J/S
FLUX (q)             =Q/A   W/mm²
THERMAL GRADIENT (K)     = q / k  K / mm
HEAT COEFFICIENT (h)          =Q/A(∆T)  W/mm² k
OVERALL COEFFICIENT (U) = 1/ [2(1/h) + (L/K)] W/mm² 

B. Inputs for Calculations

Surface Area of Disc1  : 72815 mm² 
Surface Area of Disc2  : 71270 mm² 
Speed of wheel(max)  : 1420 rpm
Brake pressure   : 700 Pa
Coefficient of friction  : 0.42
Pad angle   : 36
Radius of disc1,2   : 120 mm
Temperature developed in the disc is 40.94 C (Taking the avg. of 
temp of contact area)

C. Calculations of Disc-1 (5mm Thick G.C.I)
 Heat generated Q=mcp∆T
Mass= 1kg
Cp=480
∆T=4
Q=1×480×4=1920J

Q=  =480watt

Area of disc=72815mm2

Flux=  =   =0.006592w/mm2

Thermal Gradient
Q=kA (dT/dX) 
 K=0.0525w/mmk

=  =0.1255k/mm

Heat transfer coefficient (h)  
12.135 × 103h=in (4/3)
h=0.00002307
= > h=3.37e-5w/mm2k
Over all film coefficient
U 
U=0.000184w/mm2k

D. Calculation for Disc-2 (4mm Thick G.C.I)
Mass=0.8kg
Area= 71270.14mm2
∆T=4.2
Q=mcp∆T=0.8×480×4.2=403.2w
Flux (q) =
Thermal gradient (k) =
Heat transfer coefficient (h) 
20415.92=in (4.2/3)
H=0.00001648w/mm2k
Over all film coefficient (U)

U=

U=0.0008234 w/mm2k

VI. Analysis in Ansys
The accurate prediction of the temperature distribution as well as 
the maximum temperature attained during braking will enable the 
engineer to design against undesirable effects like disc warping. 
Furthermore, the using of FEA software to simulate deformations, 
equivalent stress developed (von- misses stress) and temperature 
distribution can greatly reduce testing time and improve efficiency 
in the future designing of brake discs. This project presents the 
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systematic clarification of the static structural analysis and transient 
thermal analysis of disc brake by ANSYS software. ANSYS will 
analyze the stress distribution on the disc rotor during operation 
and prediction of failure regions can be made. This analysis is 
done in ANSYS envlevelment, Ansys drawing balance.
 The ANSYS interface consists primarily of a Toolbox region, the 
Project Schematic, the Toolbar, and the Menu bar. Depending on 
the analysis type and/or application or workspace, you may also 
see other windows, tables, charts, etc. One way to work in ANSYS 
is to drag an item such as a component or analysis system from 
the Toolbox to the Project Schematic or to double-click on an item 
to initiate the default action. You can also use the context menus, 
accessible from a right-mouse click, for additional options. You 
will view your analysis systems – the components that make up 
your analysis in the Project Schematic, including all connections 
and links between the systems. The individual applications in 
which you work will display separately from the ANSYS GUI, 
but the results of the actions you take in the applications may be 
reflected in the Project Schematic.
The ANSYS interface is arranged into two primary areas: The 
Toolbox and the Project Schematic. The Toolbox contains the 
system templates that you can use to build a project. The Project 
Schematic is the area of the interface where you will manage 
your project. In addition, you will see a toolbar and a menu bar 
with frequently used functions. To start a new analysis, select 
a system from the Toolbox and double-click or drag it onto the 
Project Schematic. An analysis system block appears in the Project 
Schematic. It will contain the components, called cells, required 
to complete the analysis, as well as optional components such as 
Resources. Items that must be completed before you can continue 
are indicated with an Attention Required state indicator. After 
you add an analysis system, you can load an existing geometry 
by right- clicking on the Geometry cell of the analysis system 
and choosing Import Geometry from the context menu. After you 
import geometry, you can edit it in Design Modeller by selecting 
Edit from the context menu. Once your geometry is complete to 
your satisfaction, right-click on the Setup cell and select Edit. 
Your model will open in the appropriate application (Mechanical, 
CFX, ANSYS FLUENT, etc.). From there, you can set up your 
model and solve your analysis using the tools and features of 
that application.
To open Design Modeller and create a new geometry, right click 
on the Geometry cell and choose New Geometry. You can then 
build your new geometry in the Design Modeller window that 
opens. Alternatively, you can add a Design Modeller system to 
the Project Schematic.

Fig. 8: Imported Model

A. Procedure for Ansys Analysis
Static analysis is used to determine the displacements stresses, 
stains and forces in structures or components due to loads that do 
not induce significant inertia and damping effects. Steady loading 
in response conditions are assumed. The kinds of loading that can 
be applied in a static analysis include externally applied forces and 
pressures, steady state inertial forces such as gravity or rotational 
velocity imposed (non-zero) displacements, temperatures (for 
thermal strain). A static analysis can be either linear or non 
linear. In our present work we consider linear static analysis. It is 
investigated the temperature distribution, the thermal deformation, 
and the thermal stress of automotive brake disks have quite close 
relations with car safety; therefore, much research in this field has 
been performed and thermal distribution of that is simulated.

B. Ansys Simulation Results Obtained
5mm-disc (Max value)
Displacement - 0.161E-3

Stress - 1.736
Modified disc of 5mm (Max value)
Displacement - 0.744E-4

Stress - 1.724789
For stainless steel (Max value)
Displacement - 0.854E-4

Stress - 1.453
For chrome steel (Max value)
Displacement - 0.822E-4

Stress - 1.451

C. Modelling of Disc Brake
 The discs are modelled in Pro-engineer software. Pro-E is very 
useful and simple modeling software in which sketching, part 
modeling and assembling can be done. Pro- E employs simple 
tools like extrusion, revolving, sweeping, blending etc and help 
us achieve the desired shape with minimal effort. All the disc that 
are employed in the study that is ventilated disc of 5mm thick, 
ventilated disc of 4mm thick and a modified ventilated disc are 
modelled in Pro-E. 

VII. Results and Discussions
The Results from the Simulation in ANSYS are all tabulated as 
below (Table 1, 2, 3). 

A. Thermal Analysis Results Existing 4mm 
Table 1: Modified 5mm Chrome Steel
Nodal temperature 318.8
Gradient 18.342
Flux 0.458544

Table 2: Existing 5mm Grey Cast Iron 
Nodal temperature 313.8
Gradient 1.61322
Flux 0.009747

B. Structural Analysis Results
Based on the results obtained from ANSYS, the Modified 
Ventilated Chrome Steel 5mm thick disc is found to be a better 
choice of all the discs tested. Due to the increased thickness it has 
better structural stability.
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Table 3:
Materials Displacement stress
Chrome steel 0.0000822 1.451
Stainless steel 0.0000854 1.453
Grey cast iron 0.000161 1.736

At the same time it is having more thermal stability because of 
more air circulation through the plate. Hence, chrome steel is 
having good stability due to its physical and thermal properties 
than any other. Though, it is expensive than existing material, it 
plays a good role in keeping the passengers safe.

VIII. Conclusion
In this project both experimental and analysis based simulations 
are carried out. The experimental results are imported into ANSYS 
and tested for the same experimental conditions and found that 
efficiency of the brake depends upon the heat dissipation capacity 
of the disc.
Hence the cooling rate of the brake disc will be the measure of 
braking efficiency. More is the cooling rate efficiency, less will 
be the time required to recovery.
Therefore in the first phase, the thermal analysed results are good 
accordance with both experimental & simulation values and it can 
be concluded that 5mm thick disc plate is having better results 
than 4mm disc plate.
After finding the better thickness, disc brake analysis has been 
made with different geometrical shapes to reduce the weight as 
well as to increase the efficiency of disc brake.
Later the static analysis is done to check structural stability. In 
the analysis it is found that modified model is better than existing 
one due its heat dissipation rate.
In the third phase, analysis is made on modified disc with different 
material properties to suggest best material.
As the results obtained from different materials, modified model 
with Chrome steel material (5mm thick) is having better results 
than the existing material. So the best choice of material is the 
modified model chrome steel disc.
Finally, it can be concluded that modified ventilated 5mm thick 
chrome steel disc profile is can possibly be of greater advantage 
with combined benefits (that is more cooling rate efficiency with 
less weight). This Modified disc can be modelled and tested to 
compare the results for future scope.
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