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TRASIENT THERMAL AND STRUCTURAL
ANALYSIS OF DISC BRAKE

R.Rambabu’ N Hvmavathii, Shaik, Chand MabhuSubhani’

' Asst, Professor & HOD, e
% Asst. Professor, Depariment of Automobije E
* Asst. Professor, Department of Mechanical E
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Abstract— Braking system is 1 process which converts the
Kinetic energy. of the vehicle into mechanical vpergy which
must be dissipated into the atmosphere in the form of heat, A
brake disc usually made of cast iron or ceramic composites i3
connected to the wheel and/or the axie, Friction materiaf in the
form of brake pads is forced mechanically, hydraulically,
poeumatically or electromagnetically against both sides of the
disc 1o stop the wheel. The present analysis “fransicat thermat
and structural analysis of dise brake” deals with the heat
generation in the different disc brake materials with varying
speeds of the vehicle and the dissipation of hest through these
materials and also the deformation and the stresses produced
in these materials because of the temperature rise is snalysed.
A comparative study is made between these materials w
suggest the best muterial for the disc brake in tie aspect of the
problem considered. Modelling of the dise brake has done
using CATIAVS and the complete aualysis is done by using
Ansys 16.0.

1. INTRODUCTION
Of all the systems that make car, the braks system i

of the most important. Its function deterr safe
the driver, pass ager and also pedestrizn. It

)

RS 232

&2s aiso Over
the system that has
anymore. Brake system work 23 har
réer than any other part-of the car, however much snergy
it takes to get the car up & hill, # takes at least g5 mu
SHETZY 10 slop it at the hottom. In general, there are three
main functions of a brake System, 10 maintain g vehicle’s
speed when driving downhill, 1o reduce a-vehicle
when necessary and to hold a vehicle when in
¥

of the simplest.
improvements have been made,

el

‘tien the brakes were applied, the pads or shoes that press
against the brake drum or rotor convert kinelic eneray into
thermal energy via friction. The cooling of the brakes
dissipates the heat and the vehicle slows down..This is all {0
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 destroved; it cu
converted from one form to another. in the caxe of bray
is converted from kinetic Energy 1o

thermal energy.

H

o Dvum Packiog teass
Braks Dlse

Beskn Pads 3 Prisicde rese gtk
Fig: 1 components of braking system in 3 car
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1o that of drum brakes. c brakes use s
small caliper to halt wheel movement
are'two brake pads, one on each side of th

together when the breke pedal is press

transter the movement of the brake pedal i
of the brake pads. The dis i
exposed (o outside

ail.

1.2 Compounents of dise brake
A disk brake consists of so many com
the wheel hub and 2 stationary hous
caliper is connected o some st

18 1 ~ :
The Caliper which contains th
The Rotor which is mounted 1o 4
When the 1 1
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Simulation of AUW Robotic vehicle body using FEA method

SKCM Subhani” Pilli Sravani?

R

1Assistant Professor, Department of Mechanical Engineering, Eswar College of Engineering, Narasaraopet, AP,

?Assistant Professor, Department of Mechanical Engineering, N
AP.

ABSTRACT:

An Autonomous Underwater Robotic Vehicle
(AUWRYV) is arobot that travels underwater without
requiring input from an operator. AUWRVs constitute
part of a larger group of undersea systems known
as unmanned underwater vehicles, the structure of an
Autonomous Underwater Robotic Vehicle {AUWRY),
usually composed of a cylindrical shell, may be exposed
to high hydrostatic pressures where buckling collapse
occurs before yield stress failwre. In conventional
submarines, welded stiffeners increase the buclding
resistance, however, in small AUWRVs, they reduce the
inner space and cause residual stresses. The Aim of the
project work presents an innovative concept for the
structural design of an AUWRV Pressure vessel,
proposing the use of sliding stiffeners that are part of the
structure used to accommodate the electronics inside it.

L INTRODUCTION

1.1. INTRODUCTION OF AUTONOMOUS
UNDERWATER ROBOTIC VEHICLE {AUWRY)

Autonomous Underwater Vehicles {(AUWRVs) are
programmable, robotic vehicles that, depending on their
design, can drift, drive, or glide through the ocean without
real-time control by human operators. Some AUWRVs
communicate with operators periodically or continuously
through satellite signals or underwater acoustic beacons to
permit some level of control.

AUWRVs allow scientists to conduct other
experiments from a surface ship while the vehicle is off
collecting data elsewhere on the surface or in the deep ocean.

Some AUWRVs can also make decisions on their
own, changing their mission profile based on environmental
data they receive through sensors while under way.

The first AUWRYV was developed at the Applied
Physics Laboratory at the University of Washington as early
as 1957 by Stan Murphy, Bob Francois and later on, Terry
Ewart. The term light hull (casing) is used to describe the outer
hull of a submarine, which houses the pressure hull, providing
hydro dynamically efficient shape, but not holding pressure
difference.

The term pressure hull is used to describe the inner
hull of a submarine, which holds the difference between
outside and inside pressure.

]
2

arasaraopeta Engineering College {Autonomous,

Design of AUWRY pressure vessel
and analysis using Ansys software usi
material in this project taken total 4
CASE 1: 2mm Steel + 2mm Rubber
CASE 2: 2.5mm Steel + Imm R
CASE 3 2mm Tis4Al + 2mm Ru
CASE 4: 2 5man Ti64Al+ Imm R
Finally concluded the which m
pressure vessel based on the stresses,
shear stress in static analysis and in
out the modes at Total deformation in diff

KEYWORDS: AUWRVY, ANSYS,
CATIA, Analysis Materials

Figure 1: Autonomous Underwater Robotic
1.2 PRESSURE HULL

[nside the outer hull there is a stro
hull, which actually withstands the outside
normal atmospheric pressure inside. T
generally constructed of thick high-s
complex structure and high strength res
with watertight bulkheads into several
pressure and light hulls aren't separate
dimensional structure with increased sure
space is used for some of thg equipment wi
constant pressure to opergte, The list si
between submarines, a

water/air tanks. In casﬁfa
hull and the pressure Ry
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STERILIZATION OF WATERCOURCE
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R.Rambabu’, N.Hymavathii’, D Raghavendra®

! Asst. Professor & HOD, Department of Automobile Engingering, Eswar college of Engineering, N
2 Asst. Professor, Department of Automobile Engine
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Abstract: River is the important source for water the
livelihood. Maintaining its purity is very important. Water
pollution is the addition of undesirable substance in water such
as inorgamie, organic, biological, radiological, heat, which
degrades the quality of water so that it becomes unfit for use.
Also, on the other hand gutter acts as & channel to divert the
waste water from the water source, where it again meets the
river at the other end. Hence, maintaining the purity of both
the river is very important. However, cleaning of waste water
by using man power will causes health problems and diseases
occurs. To overeome these types of problems we designed an
automatic river cleaning machine by using convever. The main
objective of this project is to cleaning the river to reduce the
man power, and time. In this project we have Automatic River
cleaning with the help of mechanical conveyor. This project
emphasis on cleaning of water. The work has done lopking at
the current situation of our national rivers which are dump
with crore litres of sewage and loaded with poliutants, toxic
materials, debris etc. by using conveyor mechanism we can
collect all types of unwanted waste from all water bodies with
less capital.

1. INTRODUCTION:

Rivers are important part of human lives. But,
unfortunately, only few are aware of its importance, The
proof tons of trash in rivers and creeks, making it ook and
smell like a dumpsite. The garbage in rivers is more than
Jjust an eyesore because it can possibly contaminate our
drinking water, threaten nature, our lives and aguarlic
animals.

The waste and gases produced from the indust
very harmful to human beings and to the environr
proposed system is used to clean and control the
garbage level using automatic con eyor  mechanism

technique.

The “River cleaning machine” used in that places
where there is waste debris in the water body which are 1o
here move. This machine which consists of water wheel
driven conveyor mechanism which collects & remove the
wastage, garbage & plastic wastages from water bodies.
This also reduce the difficulties which we face when
collection of debris take place.

A machine will collect the waste debris from the
water bodies through the conveyor, this will ultimately
result in reduction of water pollution and lastly the aquatic
animal’s death to reduce these types of problems, W
bodies for clean the surface water debris from bodies.
Similarly, they are lots of problems of water pollution under
Ganga River, Godavari River, and Nasik which affect the
acoustic, human life & beauty of Ganga River.

L.1. Importance of River Cleaning:
The rivers in India play an important role in the lives of the
peoples as following below:
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Abstract: River is the important source ‘for wster the >
livelihood. Maintaining its purity is very important. Water
poliution is the addition of undesirable substance in water such
as inorganic, erganic, biological, radiological, heat, which .
degrades the uality of water 5 that it becomes uafit for use,
Also, on the sther hand Butler acts as a channel 1o divert the
waste water from the water source, where it again meets the
river at the other end. Hence, maintaining the purity of both
the river is very important. However, cleaning of waste water ‘
by psing man power will causes health problems and diseases e

oceurs. To overcome these types of problems we desizned an
automatic river cleaning maching by using conveyor. The main
objective of this project is to cleaning the river te reduce the
nan power, and time. [n this project we have Automatic River
cleaning with the help of mechanical conveysr. This project
emphasis ¢ cleaning of water. The work has done Inoking at

the current situation of our nutional rivers which are dump-

with crore litres of sewage and loaded with pollutants, toxic
wmaterials, debris ete. by using conveyor mechanism we can
collect all types of unwanted waste from all water bedies with
lzss capital

i. INTRODUCTION:

Rivers are important part of human lives. Bug,
unfortunately, only few are aware of jts importance., The
proof tons of trash in rivers and creeks, making it took and
smell like a dumpsite. The garbage in rivers is more than
Just an eyesore because it can possibly contaminzie sur
drinking water, threaten nature, our lives and aguanc

The waste and gases produced from the industries are
very harmful to human beings and to the environment. Tr
proposed system is used to clean and control the wamer

gatbage level using automatic conveyor mechamism
technique.

The *River cleaning machine” used in that places
where there is waste debris in the water body which are to
here move. This machine which consists of water whesl
driven conveyor mechanism which eollects & remove the
wastage, garbage & plastic wastages fom water hodies,
This also reduce the difficulties which we face when
collection of debris take place.

A machine will collect the waste debris from the
water bodies through the conveyor, this will ultimamely
result in reduction of water pollution and fastly the aguanc
animal’s death 10 reduce these types of problems. Water
bodies for clean the surface water debris from bodies.
Similarly, they are lots of problems of water pollution under
Ganga River, Godavari River, and Nasik which affect the
acoustic, human life & beauty of Gangs River.

1.1. Importance of River Cleaning:
The rivers in India play an important role in the lives of the
peoples as following below:
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Abstract— Braking system is 3 process which converts the
kinetic energy. of the vehide into mechanical energy which
must be dissipated into the atmosphere in the form of heat. A
brake disc wrually made of cast iron or ceramic compaosites is
connected {6 the wheel snd/or the axle. Friction material in the
form of brake pads Is forced mechanically, hydraulically,
poeumatically or eectromagnetically against both sides of the
disc to stop the wheel. The present analysis “transient thermal
snd structural analysis of disc brake” deals with the heat
generation in the different disc brake materials with varying
speeds of the vehicle and the dissipation of heat through these
materials and 2iso the deformation and the stresses produced
in these materials because of the temperature rise is analysed.
A comparative study is made between these materizh o
suggest the best material for the disc brake in the szpect of the
problem considered. Modelling of the disc brake has done
using CATIAVS and the complete analysis is done by usiag
Ansys 16.0.

1. INTRODUCTION

Of all the systems that make car, the brake system is one

of 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, # wkes at least a5 much
energy to stop it at the bottom. In genersl, there are three
main functions of a brake system, o maintain & vehicle’s
speed when driving downhill, 1o reduce g vehicles spead
when necessary and to hold a vebicle when in parking.
When the brakes were applied, the pads or shoes that pIess
against the brake drum or rotor convert Kinstic engTgy inlo
thermal energy wvia friction 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
15 converted from kinetic energy to thermal energy.
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Abstract— Braking system is a process which converts the
Kinetic energy. of the vehicle into mechanical energy which
must be dissipated into the atmosphere in the form of heat. A
brake disc usually made of cast iron or ceramic coniposites is
connected to the wheel and/er the axle, Friction material in the
form of brake pads is forced mechanically, bydraulically,
poeumatically or clectromagnetically against both sides of the
disc to stop the wheel, The present analysis “transient tiiermal
and structural analysis of dise brake” deals with the heat
generation in the different disc brake muterials with varying
speeds of the vehicle and the dissipation of heat through these
materials and also the deformation and the stresses produced
in these materials because of the temperature rise is analysed.
A comparative study is made between these materials to
suggest the best material for the dise brake in the aspect of the
problem considered. Modeiling of the disc brake has done
using CATIAVS and the complete analysis {s done by using
Ansys 16.0,

1. INTRODUCTION

Of all the systems that make car, the brake system is one
of the most important. Its function determined the safety of
the driver, passenger and also pedestrian. In the oiden 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 that press
against the brake drum or rotor convert kinelic gnergy into
thermal energy via friction. 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 Jaw states
that energy cannot be created nor destroyed; it can only be
converted from one form to another. [n the case of brakes, it
is-converted from kinetic energy to thermal energy.
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Typically, thers are two types of brakes that were
implemented in today’s car, drum brake and disc brake.
Dise brake is widely used because its design is far superior
to that of drum brakes. Disc brakes use a'slim disc and
small caliper to halt whegl movement. Within the caliper
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 intg the movement
of the brake pads. The disc used in disc brakes is fully
exposed to outside air. This exposure works to constantly to
cool the dise, greatly reducing its tendency to overheat or
cause fading,

1.2 Components of dis¢ brake

A disk brake consists of so many components disk bolted to
the wheel hub and a stationary housing called caliper, The
caliper is connected to some stationary part of the vehicle
like the axle casting or the stub axle as is cast in two parts
each part containing a piston. In‘between each piston and
the disc there is a friction pad held in position by retaining
pins, spring plates ete. The passages are also connected to
another one for bleeding. Each cylinder contains rubber-
sealing ring between the eylinder and piston,
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Fig 2: Components of disc brake

The main components of the disk brakeare:

» The Brake Pads

» The Caliper which contains the piston

% The Rotor which is mounted to the hub

When the brakes are applied, hydraulically actuated
pistons move the friction pads in to contact with the rotating
disk, applying equal and opposite forces on the disk. Due to
the friction in between disk and pad surfaces, the kinetic
energy of the rotating wheel is converted into heat, by
which wvehicle is to stop after a certain distance. On
releasing the brakes the rubbepsysealing rings acts as-return
spring and retract the pistong/afd the/f;;ict‘ion pads away
from the disk.
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