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ABSTRACT: The automotive industry need intensive
investigation in problems of active safety systems
alongwith brake system equipment. Disc brake
sometimes spelled as "disk" brakes; use a flat, disk-
shaped metal rotor that spins with the wheel. When the
brakes are applied, a caliper squeezes the brake pads
against the disc (just as you would stop a spinning disc
by squeezing it between your fingers), slowing the wheel.
The aim of the Project is to model a disc brake using
CATIA V5 software and perform Static and
Thermalanalysis of the disc brake by using Ansys
software, WORKBENCH 16.0. Both the analysis is done
by applying loads and different boundary conditions. The
material used in the analysis is the Structural Steel
(S312). Different Parameters are generated like Stress,
Strain,Deformation, Temperature Range and Total Heat
Flux.Deformation consideration is very important factor,
as more the deformation less will be the life of the
component. In this Project we observed that the material,
Structural Steel gives less deformation.

KEYWORDS: Disc Brake, Ansys, Static and Thermal
analysis.

INTRODUCTION:
Ever since the invention of the wheel, if

there has been "go" there has been a need for
"whoa." As the level of technology of human
transportation has increased, the mechanical devices
used to slow down and stop vehicles has also
become more complex. In this report I will discuss
the history of vehicular braking technology.

Before there was a "horse-less carriage," wagons,
and other animal drawn vehicles relied on the
animal’s power to both accelerate and decelerate the

vehicle. Eventually there was the development of
supplemental braking systems consisting of a hand
lever to push a wooden friction pad directly against
the metal tread of the wheels. In wet conditions
these crude brakes would lose any effectiveness.

The early years of automotive development were an
interesting time for the designing engineers, "a
period of innovation when there was no established
practice and virtually all ideas were new ones and
worth trying. Quite rapidly, however, the design of
many components stabilized in concept and so it
was with brakes; the majority of vehicles soon
adopted drum brakes, each consisting of two shoes
which could be expanded inside a drum."

In this chaotic era is the first record of the disk
brake. Dr. F.W. Lanchester patented a design for a
disk brake in 1902 in England. It was incorporated
into the Lanchester car produced between 1906
through 1914. These early disk brakes were not as
effective at stopping as the contemporary drum
brakes of that time and were soon forgotten.
Another important development occurred in the
1920’s when drum brakes were used at all four
wheels instead of a single brake to halt only the
back axle and wheels such as on the Ford model T.
The disk brake was again utilized during World
War II in the landing gear of aircraft [1]. The aircraft
disk brake system was adapted for use in
automotive applications, first in racing in 1952, then
in production automobiles in 1956. United States
auto manufacturers did not start to incorporate disk
brakes in lower priced non-high-performance cars
until the late 1960’s.

PRESENT WORK:
Design Parameters for the Standard Disc brake of a Bajaj Pulsar 150cc
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Table – 1 Design Parameters of a Standard Disc Brake

MODELLING OF DISC BRAKE:
Modelling of Disc Brake is carried out using

CATIA V5 software. CATIA is a robust application
that enables you to create rich and complex designs.
The goals of the CATIA course are to teach you
how to build the parts and assemblies. Using
CATIA V5 Software, Disc brake is developed with
different pattern of holes[2].

This modelled Disc brake is designed to Star shaped
Hub with Circular and Triangular Holes with 6mm
as thickness of Disc Brake with 240 mm of Outer
Diameter, Inner Diameter of 110 mm, Holes on the
Outer Periphery of the disc are of 12 mm and 6 mm
diameters respectively and Holes on the Inner Hub
are of 13.8 mm diameter.Catia software provides
very good features to design even complex design
also.

Fig. 1 Star shaped Hub with Circular and Triangular holes

ANALYSIS OF DISC BRAKE:
For the analysis part we have used Ansys software,
WORKBENCH 16.0 Version. The disc brake is
imported into Ansys software and for the analysis of
the disc brake, selection of materials is also very
important factor. In this paper, the selected material
is Structural steel (S312). Two types of Analysis is
generated for the Disc brake. They are:Static
Analysis and Thermal Analysis.

STATIC STRUCTURAL ANALYSIS:
A static analysis calculates the effects
of steady loading conditions on a structure, while
ignoring inertia and damping effects, such as those
caused by time-varying loads. A static analysis can,
however, include steady inertia loads (such as
gravity and rotational velocity), and time-varying
loads that can be approximated as static equivalent
loads (such as the static equivalent wind and

Parameters Dimensions(mm)
Outer Diameter of Disc 240 mm

Inner Diameter of Disc 110 mm

Rotor Disc Material Stainless Steel

Thickness of Disc 5 mm

Hole diameter 7 mm

Permissible Temperature 250 C

Maximum Pressure 1 Mpa
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seismic loads commonly defined in many building
codes).
The steps involved are:
SELECTION OF MATERIAL:
Selection of material[3] is an important aspect in the
ansys part without which nothing is done.This is the
first and foremost thing that is done after importing
from CATIA.

GENERATION OF MESH:
Creating a mesh in the imported geometry is an
important step in ANSYS analysis as the size of the
finite element is decided by the mesh properties.
Finer the mesh is, more accurate are the results.

APPLYING BOUNDARY CONDITIONS:
The next step in the static structural ANSYS
analysis is to apply the boundary conditions like
Fixed Support and applying the Forces on the
desired model.

SOLVING THE MODEL:
Once the conditions are applied, the model is solved
for three factors and the desired required report is
generated for the model.
1. Total Deformation
2. Equivalent (Von – Mises) Stress
3. Equivalent Elastic Strain

STEADY STATE THERMAL ANALYSIS:
A steady-state thermal analysis calculates

the effects of steady thermal loads on a system or
component. Engineer/analysts often perform a
steady-state analysis before doing a transient
thermal analysis, to help establish initial conditions.
A steady-state analysis also can be the last step of a

transient thermal analysis, performed after all
transient effects have diminished.

Due to the application of brakes on the disc brake
rotor, heating of disc brakes, takes place due to
friction and this temperature so generated must be
conducted and dispersed across the disc brake. The
condition of braking could be very much severe and
consequently the thermal analysis has to be
accomplished.

The steps involved are:

SELECTION OF MATERIAL:
Selection of material[3] is an important aspect in the
ansys part without which nothing is done. This is
the first and foremost thing that is done after
importing from CATIA.

GENERATION OF MESH:
Meshing here also is done in the similar manner as
the previous case with fine mesh relevance with
element sizing of 0.1 m. The mesh behaves in the
same manner and thermal results are evaluated in
the same mesh.

APPLYING BOUNDARY CONDITIONS:
The initial boundary conditions are applied on the
disc brake like Heat Flow, Convection, & Radiation
for the steady state thermal analysis

SOLVING THE MODEL:
Once the conditions are applied, the model is solved
for following factors and desired required report is
generated for the model.

1. Temperature range

2. Total heat flux

STATIC ANALYSIS FOR DISC BRAKE:
Material data:Structural Steel

 BOUNDARY CONDITIONS:

Fig 2 Fixed support applied under Static analysis
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Fig 3 Force applied under Static analysis

Fig 4 Total Deformation for Structural Steel

Fig 5 Equivalent (von – mises) Stress for Structural Steel



913 Sainath Chary , Anoop Kumar

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

Fig 6 Equivalent Elastic Strain for Structural Steel
RESULTS AND DISCUSSIONS:

Static Analysis is implemented using
ANSYS 16.0 Software, with Structural Steel as the
selected material,and results are obtained for both
Static and

Thermal analysis. These are taken with different
boundary conditions and are tabulatedbelow

Determination for Best material depends on
Deformationfactor :
Static Analysis is conducted and results are
tabulated using Structural Steel as material.For
more life of the component the deformation factor
on the Disc brake

should be less, so that for static analysis the
deformation factor is considered in

determining the best material. Based upon the above
table it is clear that deformation of the Structural
Steel gives less deformation and proves to be the
best material[4].

Fig 7 Total Deformation for Structural Steel
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The material Structural Steel provides less
deformation factor and for the same material Von -
mises Stress, Strain, Temperature and Total Heat

Flux under same boundary conditions are taken out
and tabulated below for both Static and  Thermal
analysis[6] .

Table – 3  Static and Thermal Analysis Results for best material

S.NO. MATERIAL Von-
Mises
Stress

(MPa)

Equivalent

strain

Total

Deformation

(mm)

Temp

(C)

Total Heat
Flux

(W/mm2)

1 Structural Steel 1.4158

Max.

1.995 e-5 Max. 0.00077518

Max.

461.89
Max.

22.272

Max.

CONCLUSION:
In this paper Design and Analysis of Disc Brake
using Structural Steel (S312) is carried out. The
material Structural steel, is obtained as the  best
one based upon less deformation factor, as lesser
the deformation more will be the life of the
component. The Parameters like Stress (Von –
mises), Strain, Temperature and Heat Flux are also
evaluated / generated from Static and Thermal
Analysis in Ansys 16.0 and tabulated .Hence the
Disc brake with Structural Steel is considered to be
the best material.
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