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Abstract - The braking

System plays the crucial role in the safety
of a vchicle and ijts des

ign poses a critical challenge. The heat
dissipation and thermal performance of ventilated brake discs
strongly depends on the aerodynamic characteristics of the air
flow through the rotor passapes.

In this thesis, the 3D CAD models for Solid disc and
h different fin configurations namely, Straight Elliptical
Backward curved fins and Forward curved fins are
designed. Each finned model disc with 12, 24 and 36 number of
fins were developed using Catia V5R20. The 3D FE models have
been developed for the above disc configurations using
Hypermesh V11 and to know the structural strength of the disc
brake, due to the introduction of fins commercial structural
analysis ANSYS13.0 was used. It was observed that the
introduction of fins is having a very little effect on the structural
strength of the discs. Hence Forward curved disc with 36
numbers of fins is suggested for higher structural strength.

discs wit
fins,
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I. INTRODUCTION

The disc brake or disk brake is a wheel brake which slows
rotation of the wheel by the friction caused by pushing brake
pads against a brake disc with a set of calipers. The brake disc
(or rotor in American English) is usually made of cast iron, but
may in some cases be made of composites such as reinforced
carbon—carbon or ceramic matrix composites. This s
connected to the wheel and/or the axle. To stop the wheel,
friction material in the form of brake pads, mounted on a
device called a brake caliper, is forced mechanically,
hydraulically, pneumatically or electro magnetically against
both sides of the disc. Friction causes the disc and attached
wheel to slow or stop. Brakes convert motion to heat, and if

the brakes get too hot, they become less effective, a
phenomenon known as brake fade.

Disc-style brakes development and uge began in
England in the 1890s. The first caliper-type automobile disc
brake was patented by Frederick William Lanchester in his
Birmingham, UK factory in 1902 and used successfully on
Lanchester cars. Compared to drum brakes, disc brakes offer
better stopping performance, because the disc is more readily
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cooled. As a consequence discs are less prone 1o (he "brake
fade"; and disc brakes recover more quickly from immersjon
(wet brakes are less effective). Most drum brake designs haye
at least onc leading shoe, which gives a servo-cllect, g

contrast, a disc brake has no self-servo effect and s braking
force is always proportional to the pressure placed on (he
brake pad by the braking system via any brake servo, braking
pedal or lever, this tends to give the driver better "feel" 1
avoid impending lockup. Drums arc also prone to "hel|
mouthing", and trap wom lining material within the assembly,
both causes of various braking problems. The acrodynamic
characteristics of the mass flow were found to be reasonably
independent of rotational speed, but highly de
rotor geometry. Johnson et al, [2] used PIV (Particle Image
Velocimetry) to measure air velocities through a high solidity
radial flow fan utilized as a vented brake rotor. Choj and Lee
(3] performed a transient thermo-clastic analysis of disc brakes
in repeated braking applications, us
with frictional heat generation.  Grieve et al.[4] performed
parametric sensitivity studies to define suitable design-material
combinations for a disc brake prototype.

For solid rotors, the highest temperature oceurs on the
surfaces of the rotors. To decrease the maximum lemperature,
the most effective way is to increase the thickness of the
rotors. However, the increase is limited by the pistons.
Materials also have effects on the rotor's temperature. From
this research, steel is a better alloy to dissipate heat from the
rotors. But in practical design problems, the thermal
performance is not the only requirement. From the perspective
of stiffness, friction resistance and cost, the cast iron material

is common used in industry.

pendent upon

ing a finite element method

The powerful simulation packages HYPERMEISIH
and FLUENT give more accurate solutions to fin and.pl :’1r
POst rotors. From the sensitivity studies, the fin rotors have
better cooling performance. . _

The Objcht)ive of current study is to estimate Vt;n M'ISCS
Stress generated in solid discs. The comb;na}l?lls (;3 Vin'ou;
fin  configurations namely Stmighl Elliptical, s “?l;
Curved, Forward curved and the various numbers ol I'm? (l_‘_.
24 and 36) are studied to predict the effect qfthcsc vafmblgg
on the performance of disc brakes. The drawings for the Soli
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(bstract—Braking system is one of the most essent
an automobile. Therefore, it is a must for al vehicles
brake sys.tem. 'Due to critical system in the vehicle, many of
researchers have conducted a study on brake system and its enti
component. In this project, we has conducted a study on normal 2
drilled disc brake rotor of normal passenger vehicle with full load of
capacity. The study is more likely concern of heat and temperature
distribution on disc brake rotor .The motive of undertaking this
project of “Thermal Analysis of Disc Brake” is to study and
evaluate the performance under severe braking conditions and
there by assist proper design of disc rotor out of thermal analysis.
Transient state response has been conducted through the heat
transfer analysis where to predict the worse case scenario and
temperature behaviors of disc brake rotor. In this study, finite
clement analysis approached has been conducted in order to
identify the temperature distributions and behaviors of disc brake
rotor in transient responses. Ansys has been used as finite
elements software to perform the thermal analysis on responses.
Thus, results provide better understanding on the thermal
characteristic of disc brake rotor and assist the automotive industry
in developing optimum and effective disc brake rotor.

ial functions of
to have proper

Keywords: Disc Brake, Ansys, Temperature, Solid works

LINTRODUCTION

Brakes are most important safety parts in the vehicles.
Generally all of the vehicles have their own safety devices.
Brakes function to slow and stop the rotation of the wheel. To
stop the wheel, braking pads are forced mechanically against the
rotor on both surfaces. They are compulsory for all of the
modern vehicles and the safe operation of vehicles. ‘In short,
brakes transform the kinetic energy of the vehicle into heat
energy, thus slowing its speed.

The braking system must be decelerate a vehicle in a
controlled and repeatable fashion and when appropriate cause the
vehicle to stop. The braking should permit the vehicle to
Maintain a constant speed when traveling downhill. The braking

Zyszjf{m must hold the vehicle stationary when on the flat or on a
radient,

lot of software has been

Nowadays, there are
element

developed in order to cater the modeling and the finite -
analysis on the vehicle component such as (Automatic Dynmmic
of Mechanjca] Systems), SOLIDWORKS, ANSYS. There 1s an
vantage of using that powerful computational  analysts
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software where by using those would make it casier, less cost
better accuracy and less computing time. Most of the software is
used in the wide range of industries such as automotive, oil and
gas, aerospace, marine, heavy duty engineering, construction,
electro-mechanical and general mechanical industries. In this
project, design package SOLIDWORKS and finite clement
package will be used to generate model and run analysis on the
chosen component,

ILSTATEMENT OF PROBLEM

Beside overall automotive parts, like 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 the
parts has their own functionality which brings life to the
automation industries. Brakes are the crucial system in stopping
the vehicle on all moving stages including braking during high
speed, sharp comering, 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.

This paper concemns of the temperature distribution
and constraint of the disc brake rotor. Most of the vehicles today
have disc brake rotors that are made of grey cast iron Grey cast
iron is chosen for its relatively high thermal conductivity, high
thermal diffusivity and low cost . In this paper, we will
investigate on the thermal issues of normal two wheeler motor
vehicle disc brake rotor, where the investigation is to determine
the temperature behavior of the disc bralf:e_ rotor due to severe
braking of the disc brake rotor by using Finite Element Analysis

(FEA).

Braking performance of a vehicle can be signiﬁcagtl_v
affected by the temperature rise in the brake components. High
g braking will caused to Brake fade,
premature Wear, Brake fluid vaporization, Bearing fall_un_:,
Thermal cracks, Thermally-excited vibration. Tl_]erefore. it is
jmportant to study and predict the temperature rise of a given

temperature durin
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Abstrace: The present work studied the efficiency of the square
shaped honey comb structures under different minute variation of
the cells aspect ratios, rib thickness for hese different materials
Alluminium1060 alloy, E-GLASS & §2-GLASS in with standing the
loads that could arisc in impact in impact of automobiles collisions.
The width of the cells was studied in 3 different variations namely

a) Equal width in ‘x’ and ‘2’ dircction

b) Widthin ‘x’ dircction >’2’ dircction

¢) Width in z’ dircction >*x? dircction

The thickness of the ribs was studied under 2 different
conditions

a) Thickness of ribs in ‘2’ direction > that of in ‘x’ dircction

b) Thickness of ribs in ‘x’ dircction >that of in ‘z’ dircction

All the various conditions in the gecometry of square cell honey
comb structure arc carried out under the condition of contact
volume & weights—olf—the—structure, thus making that impact
resistance comparison relevant. The rib thickness various are
adjusted subjected to this important constraints of constant weight
of the material in all the impact barriers thus . making the
comparison of different designs meaningful as it is independent of
weight or mass density for a given material.

1.INTRODUCTION
This project gives better shape for textile composite impact

barriers by analyzing resulls using FEM based software
COMSOL for impact analysis on

honey comb box type and triangular and hexagonal models,
Solid Works software to model 3D models of honeycomb
structures. This is going to help in finding out a allernative
geometric shape which can be used as a replacement to the
traditional hexagonat honeycomb structure and which can help in
reducing the delimitation problem of honcycomb structure.

1. Selection of different geometric structures for better
inner cores

2. Selection of different materials (composite fibers).
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3, Use of solid Works to prepare 3D modcls.

4. Use of COSMOS to perform analysis.

on of results of different geomelric structures

5. Comparis
tional hexagonal honeycomb structure.

with tradi
6. To provide a best suitable alternative for traditional
hexagonal honeycomb structurc.

= 2. MATERIALS

Composite Material For the specific carbon and glass fiber
based composite materials ofien referred (o looscly as
‘composites ‘Composiles are formed by combining malerials
together to form an overall structurc that is better than the

individual components.

Composite materials (also called composition matcrials or
shortened to composites) are materials made from two or more
constituent materials with significantly different physical or
chemical properties that when combined, producc a material with
characteristics different from the individual components. The
individual components remain separate and distinct within the
finished structure. The new material may be preferred for many
reasons: common cxamples include materials which are stronger,
lighter or less expensive when compared to traditional materials.
Typical engineercd composite materials include:

3. HONEYCOMB STRUCTURES

Honeycomb structures are natural or man-made structurcs
that have the geometry of a honeycomb to allow the
minimization of the amount of used material to reach minimal
weight and minimal material cost. The geometry of honeycomb
structures can vary widely but the common feature of all such
slruglures is an array of hollow cells formed between thin
vertical walls. The cells are often columnar and hexagonal in
shape. A honeycomb shaped structure provides a material with
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Abstract: This paper focuses on economizing of machining by increasing the temperature of the workpiece to above the room
temperature and below the recrystallization temperature depending on thematerials to be machined and their compositions. The
heating is achieved by using an electric furnacewhich is a safe practice compared to gas torch heating. The process parameters are
calibrated by thelathe tool dynamometer to measure the cutting forces on X,Y and Z directions. Temperature measurcmentby Non
contact type infrared thermometer .Surface roughness values are measured by —Surfaceroughness measuring equipment. thus the
cost of machining is reduced and that/s how the Economizing inMachining is possible.
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Abstract— In today’s modern world, Farmers use advanced farm equipment for the better yield and good quality
to meet the increasing demandof Tractors in the Industry, the Production time has to be reduced satisfying the quality issues
same time. The need for good quality products and ‘Zero defect operations’ are pivotal for any industry. One such defect mtgc
eliminated is the damage caused to the rubber boot of tie rod in Dhruv tractors. Tie rod is a vital component in the steering syste ‘
of any automobile. It helps in steering and handling of a vehicle. The problem arose is due to high temperature in the paint s},;n
causing it to transmit the heat to the Polyurethane material. In order to cease the damage, various experiments were condumg
which are as follows:(a) Masking the entire surface of rubber boot, (b) Covered the steel ring with an ‘O’ ring, (c) Used a thick
rubber as a covering. The specimens were examined and observed that the rubber boot lacked thickness around the steel ring which
is not able to sustain such high temperatures. Hence, the tie rod rubber boot is redesigned in NX-CAD with varying thickness and
analysed the thermal stress and optimized the thickness of the rubber boot.

products. In orge, |

Index Terms—Farmers, Tractor, Tie rod, Steering, Rubber Boot and NX-CAD.
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Abstract— Bicycle is seen as a transportation course of action upgrading distinctive normal, monctary and soc’ial pointsof view. A
combination of bicycle plan and setups for utility are used to pass onindividual resources, fundamentalsupplics, adolescents and
essentially more. One explicit utility bicycle is the collapsing bicycle. Its arrangementempowers customers to cz_LS'Ily transport the
bicycle using less space when the bicycle is quot;crumbled&quot; in to an insignificantsize. While using a collapsing bicycle wx!h a
bicycle travel, it empowers individuals ability to board travel vehicles. Theflexibility of a falling bicycle is furthermore appropriate
for air travel and for when lacking halting and bicycle theft is animportant concern.In this paper, I am will do plan and examination
of a foldable bike with reference to the hummingbirdcycle which is the lightest bicycle on the planet.In this undertaking principle

expect to make structure of cycle which isnot exactly the hummingbird utilizing distinctive materials for the suspension and
innovation to make it less weight.

Index Terms— Humming Bird Cycle , Solid Works,Ansys ,Different Materials
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mnltifastener deme 'I’lus device is‘

analysis of automatic

designed by considering M22 stzndlrd‘\ metric bolt for 3 four | | dé“ceg Now days the use of automatic devices has gained an‘“ "

wheeler tire assembly system Assembly technology is an essential

component of modern industrial prodnchnn, and threaded joints

are among the most common and' mdely used types of fasteners.
| Current indostry demands the tools| |\ that offer Ope hand
0 operation, Extended service life, Operator Comfort, Fase' uf
- serviceability to minimize the dnwnhme, Hizh value verses low
! cast. These demands can be met by the use of antomatic devices. \“
- Now days the ose of these type of automatic devices has gained an
mportant role in the antomobile industries, Laboratories and |
. also in all mechanical indostries Main components used in this
: wdence are motor, base stand, nut fitting and removing plate and |
. ' keypad for on/ nﬁ switches and some mechanical parts are nsed

i for driving operation. This. device is operated by a DC motor. ‘U“ b

| Selection of DC. Here Spur gears are used for tmnsmttmg the’
| power. Proposed design and mechanism has been done in Proe

at dxﬂ'e_rent luads

Emmrds— ﬁrsfenﬂ' Dmce bolt rxghm;r Gear assmb!_b,
.Swuch , Banery, structural anaij i LA : ;

=modem mduslna.l pmdux:uon.. and threaded joints are among
the most common and mdely used rypes of fasteners. The“\‘
brmd specmun of assembly equipment ranges from state \of
the art- robotics to work stations using hand-held tools. |The
i '; cnterla of these assemblj tasks are just as varied, dependmg‘\‘
upun the application needs, :he producnon method., quanuw |
and the accuracy requirements, i i : _‘H
.1 Conventional fzstemug reqmres tools hLe a ‘N"regch
or an'electric or pneumatic tool. Iudusmwl ﬂssembl ! or jouunz I
‘ techuolog}' increasingly r\eqﬁu'e‘s meennv long-term 5afe1‘_v~ ‘\

‘;] oneuted.,‘ and function oriented solunons H:=tonc1],l} there
j: have been dlsqdvantqges asso{mted ll‘ with the_
cou\ennoxm] || tools such as‘ inaccurate | uﬂhtemug‘“ 'g

| wen:" and reqtires more nme for fastening, I\‘ I \‘l A
Cun'ent mdusrry demands | the l0015| that a

Rl e
hand op emlon Extended seru‘ce lee Dpe:|1tcrr C‘?"m{q

il fmhmes | Several étpdlesﬂ' have ~shown, that |
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‘ impnrtant role in the automobile industries, Laboratories anrl u'
also in all' mechanical industries Bolted assemblies ‘are the "Hm“
U“most commonly used connecting systems in mechanics. Aﬂd\“”“ l
;a]ﬂmugh they appear to be quite simple, bolted assemblies dn“ ul'
po:e several challenges' at many levels: design department, i
‘ asiembly worksl:op, on-site, and maintenance. In an assembly ' |

‘\'“ low cost. These demands can be met by the use of aulomaﬂx: "

, ‘M that cpntams threaded fasteners, the: nut or balt needs to be“‘ il

phys:ca]ly tightened to a s.pec:iﬁt tnrque A bolted nsyemhly
' quite simply means the putting romethar of at least two pan‘sm I w
jusing one or m\‘era] bolts. The desu;;u and inmiplementation of a “””.wl"
bulted | a‘ssemhhf :eqmres‘” w“a xeqr strict merhodo]ogicnl
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