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Abstract- Here we have design a disc brake plate and we have
used a carbon ceramic material. The purpose of using carbon
ceramic for disc plate material is that we want to observe that
this material is better for future scope. And after doing
analysis we found that carbon ceramic bake has many
advantages over cast iron, or other material. For finding the
better result we have done thermal, model, static structural
analysis.
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I. INTRODUCTION

The secret of the advantages of the carbon-ceramic
brake disc is the exclusive manufacture procedure. The
production process includes preparation of the fiber mixture,
the production process for the disc body and the bell mounting
as well as the ultimate machining of the assembled brake disc.
The entire production process is examined with various tests
and ends with one final testing. The production procedure of
the ceramic brake body endures with a preform forced with
binding resin to a so called green body which will be
converted in the ceramic component by carbonizing at 900 °C
and siliconizing at 1700 °C in high vacuum. The compound
feature of the manufacturing procedure is the use of the “lost
core” technology a plastics matrix which defines the design of
the cooling vane geometry and which burns out without
remains at carbonizing as well as the different fiber
components of the brake disc body, the friction layers on the
ring exterior side and the point-shaped abrasion indicators
which are integrated into the friction layer.

A carbon-ceramic brake is developed in three main
stages to match a car’s particular layout numerical modeling,
the construction and testing of prototypes, and testing on an
actual car.

The use of the advanced material had transformed the
brake technology. Important advantages are, better brake
response and vanishing data, high thermal stableness,
excellent pedal feel, better-quality steering behavior, high
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abrasion resistance and thus longer life time and the advantage
of escaping almost completely brake dust.

At first Porsche AG built the carbon-ceramic brake
disc in 2001 into the 911 GT2 as series equipment. Meanwhile
that time also further premium brands use the advantages of
this advanced brake technology for more security and comfort.
These are for example sports cars and luxury class limousines
from Audi, Bentley, Bugatti and Lamborghini.

e The worldwide automobile brake system market is
flooded with advanced, modern and cost effective brake
system technologies.

e Canada (21.73%), Mexico (19.22%), Japan (16.33%),
China (13.56%) and Brazil (6.54%) are the largest
manufacturing countries of automobile brake systems in
the world.

e The braking system establishes an essential part of an
automobile. Failure of the automobile brake system at the
time of emergency can lead to accidents, property damage
or even death of an individual.

e In recent years, braking systems have undergone
marvelous changes in terms of performance, technology,
design and safety.

e Today, the brake system market is shelled with so many
new and innovative technologies such as electronic
brakes, anti-lock brakes, cooling brakes, disc brakes,
drum brakes, hand brakes, power brakes, servo brakes and
brake by wire.

e Utmost of the modern cars/bikes have disc brakes on the
front wheels, and some have disc brakes on all four

wheels in four wheeler and in rear wheel of bikes.

e This is the part of the brake system that does the actual
work of stopping the cars and bikes.
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e The disc brake is a device for slowing or stopping the
rotation of a wheel. Repetitive braking of the vehicle
leads to heat generation during each braking event.

Il. METHODS AND MATERIAL

Creo is a family or suite of design software
supporting product design for discrete manufacturers and is
developed by PTC. The suite consists of apps, each delivering
a distinct set of capabilities for a user role within product
development. In order to research relationship between
stiffness, mass and design variables, common batch file is
built by CREO.

Fig no. 1 Design of Disc Brake

Material Data for analysis

Table 1Asbestos Datail

Dlansity Zz-013kgmm™-3
Youme's Modulus [U.11

ipa

Poiszon' s Ratio uis

Bulk ModulusMpa  [8.33332002
Shear Moduhas Bpa  [4.29692-002

Table 2Carpon Caramic Distail

Diensity 22000 kgmm™-3

Specific Haat B0 mIkg™-IC-1

Iz otropic Themnal Conductivity 4.2-002 Wmm™1
cr.l

Isotropic Secant Coafficiant of ZeC-I

Tharmal Expansion

Tensila Ultimate Strangth AMpa 20

Toung s LModulushipa 93000

PoissensEatio 0.l

Bulk Modulushipa 35583

Shaar hModulus Alpa 43T8Z

Zzro-Themmal-3tmin Fafamncs ERT]

Temperature C

Tensila Tield Strengthhpa k) ]
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A different feature of carbon-ceramic brake discs is
the ceramic composite material they are made from. Both the
carbon-ceramic brake disc body and the friction layers applied
to each side consist of carbon fiber reinforced silicon carbide.
The main matrix mechanisms are silicon carbide (SiC) and
elemental silicon (Si). The reinforcement of the material is
provided by carbon fibers. Silicon carbide, the main matrix
component governs great hardness for the composite material.
The carbon fibers make for high mechanical strength and
provide the fracture toughness needed in technical
applications. The resulting quasiductile properties of the
ceramic composite material ensure its resistance to high
thermal and mechanical load. Particular the low weight, the
hardness, the steady characteristics also in case of high
pressure and temperature, the resistance to thermal shock and
the quasiductility provide long live time of the brake disc and
avoid all problems resulting of loading, which are typical for
the classic grey cast iron brake discs.

In this paper we selected and designed disc brake
plate model using in Creo & different type of analysis such as
thermal, structural, model analysis done by sing Ansys to
calculate the deflection, total heat flux, Frequency and
temperature of disc brake model.

11l. RESULTS AND DISCUSSION
Static Analysis Detail

In this analysis the general information is given
below &

The analysis is done according to provided data.
Analysis Settings Step is Specify “Step Controls”

Table 3 Static amalveiz datail
Torcs SO0
Tzmparaturz 38
Fotationalvelocity [ ZZ77 ms @ T000
pm
Blaximum Pressure | Thips
Mumbar of Staps 20
Tolzrancs Valus [. 1356 mm

TransitionFatio 0.0
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Graph 1 Static analysis (Von Mises Stress, Deformation &
Strain)

The graph 1 and fig. no 2 show the result of Static
analysis which include Equivalent elastic strain, equivalent
stress, directional deformation and total deformation, the result
data is in table no 5.

Equivalent Stress

Total Deformation

Fig No. 2 Static analysis (Von Mises Stress, Deformation &
Strain)

Steady State Thermal

Table 4 Stsadw State thermal
Hzat TTux
Conductivity

Thermal

Tharmal Gradisnt

Iaximum Temperature | 230 °C

Welocity
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Graph 2 Heat Flux

Model Analysis
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Fig no. 3 Model Analysis
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Equivalent Elastic Strain

Directional Deformation ¢ Total Deformation

Fig no. 4 Model Analysis (Von Mises Stress, Deformation &
Strain)
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V. CONCLUSION

e As per our design and comparison we observe that
Carbon ceramic disc brake is lighter than other disc brake
material.

e We have decrease approximate 75% weight by using
carbon ceramic and its heat generation in disc plate.

e  The noise & vibration in braking will be small as parallel
to other convention brake material like cast iron, steel etc.

e We observe that heat flux is more in cast iron during
analysis and weight is also more

e Carbon Ceramic Brakes have many benefits over outdated
cast iron brakes.

e From 50% or more in unsprang-weight reduction to faster
stopping distances.

e Carbon ceramic brakes can last about four times longer
than cast iron rotors.

e The weight is calculated here 1.1579 kg.

VI. FUTURE SCOPE

Carbon ceramic offers important benefits in terms of
performance in both wet and dry conditions weight, comfort,
corrosion resistance, durability and advanced appeal.

Carbon ceramic brakes produce fewer noise during
braking. Currently it is used in Sports car & many commercial
vehicle.

Carbon ceramic which use disc brake works more
professionally, which can help to decrease the accident that
may happen in each day.
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