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Abstract- Braking system is an integral part of automobile mechanism. for certain unique 
automobiles like go-kart systems, the braking system must be designed with accurate and 
material importance. this is done to keep in accordance with various parameters such as 
economy and weight of the automobiles etc. the braking systems have to provide enough force 
in order to decelerate by completely locking the wheels. the report concentrates on explaining 
the engineering aspects of designing a braking system and its material for go-kart. this report 
explains objectiveness, assumptions and calculations made in designing a go-kart braking 
system. 

A comparative study for the braking system made of grey cast iron (i.e; conventional 
material), Ti-alloy, 7.5 wt% WC and 7.5wt% TiC reinforced Ti-composite and 20% SiC reinforced 
Al-Cu alloy (AMC1) and 30% SiC reinforced Al-Cu alloy (AMC2) was done. The purpose of this 
project was to analyze the test results and implement a better perspective for the installation of 
braking system in a Go-Kart automobile mechanism. The test parameters considered are 
compressive strength, coefficient of friction, wear rate, specific heat, specific gravity etc. which 
are believed to be the most important parameters for the operation of a braking system.
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Abstract- Braking system is an integral part of automobile 
mechanism. for certain unique automobiles like go-kart 
systems, the braking system must be designed with accurate 
and material importance. this is done to keep in accordance 
with various parameters such as economy and weight of the 
automobiles etc. the braking systems have to provide enough 
force in order to decelerate by completely locking the wheels. 
the report concentrates on explaining the engineering aspects 
of designing a braking system and its material for go-kart. this 
report explains objectiveness, assumptions and calculations 
made in designing a go-kart braking system. 

A comparative study for the braking system made of 
grey cast iron (i.e; conventional material), Ti-alloy, 7.5 wt% WC 
and 7.5wt% TiC reinforced Ti-composite and 20% SiC 
reinforced Al-Cu alloy (AMC1) and 30% SiC reinforced Al-Cu 
alloy (AMC2) was done. The purpose of this project was to 
analyze the test results and implement a better perspective for 
the installation of braking system in a Go-Kart automobile 
mechanism. The test parameters considered are compressive 
strength, coefficient of friction, wear rate, specific heat, specific 
gravity etc. which are believed to be the most important 
parameters for the operation of a braking system. 

I. Literature Review 

ing et al. (2000) have designed and 
manufactured a front brake rotor by semisolid 
stirring plus liquid forging process. Then the 

brake rotors are subjected to dynamometer test and the 
performance of the MMC brake rotor is compared with 
the conventional cast iron rotor. They have concluded 
that the MMC rotors have higher wear resistance, low 
temperature rise, high friction coefficient. Pai et al. 
(2001) have presented the low cost processing of 
MMCs, surface treatment of reinforcement, process 
parameters and the role of alloy additions with the 
special reference to the Al-graphite system, Al-silicon 
carbide, and Al-short fibers carbon systems. They have 
also highlighted the manufacturing of MMC components 
like piston rings, pistons, cylinder sleeve and connecting 
rods for light weight automotive applications. Pillai et al. 
(2001) in their investigation, they have concluded that 
the semisolid processing of aluminium composites have 
better properties like minimum interfacial reactions, 
uniform distribution of reinforcements and high 
percentage of reinforcement can be added with the 
matrix alloy.  Degischer  and Prader  (2000)  have 
presented    the   functions   of    thematic    network    in 
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assessing the applications of metal matrix composite 
materials in all technical fields. They have also 
presented the role of the thematic network in sharing 
information on processing, testing, modeling, 
application and marketing of MMCs. Goni et al. (2000) 
have suggested that the high processing cost of MMCs, 
as the important barrier for using it in automotive 
applications. They have also suggested that the cost of 
MMC components can be reduced either by locally 
reinforcing the reinforcement or by reinforcing the MMC 
inserts in the required positions of the automotive 
components. Degischer et al. (2001) have presented the 
functions of thematic network in developing the 
processing and applications of MMCs. They have also 
presented the activities of the thematic network in 
sharing information on processing, testing, modeling, 
application and marketing of MMCs 

II. About Existing Braking System 

Three major problems exist with this aluminum-
composite rotor. First, because of the density difference 
between aluminum and SiC, segregation or 
inhomogeneous distribution of SiC particles during 
solidification cannot be avoided. Also, adding SiC 
particles in an aluminum matrix dramatically reduces the 
ductility of the material, resulting in low product liability. 
The third problem is a lack of a solid lubricant, such as 
graphite. The lack of graphite in the system results in 
low braking efficiency, adhesive wear, and galling. In a 
cast iron rotor, graphite is always present in the iron. As 
the break wears, the graphite is freed from the iron 
matrix to be used as a solid lubricant on the wear 
surface. 

Apart from These problems there are no 
disadvantages of the existing braking system but we 
can further improve the efficiency and performance of 
the braking system of the automobile by making the new 
composition of AMC 3 material with composition of the 
Aluminium of 35% , copper of 40% and silicon carbide 
of 25% by manufacturing with stir casting technology 
and it can be proved by the a method of selection for 
any material ,it is named as a digital logic method. 

a) Experimentation Procedure of New Composition of 
Brake Material (AMC 3) 

Composition of the AMC 3 material are 
Aluminium of 35%, copper of 40%  and silicon carbide 
of 25% The experimental arrangement has been 
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assembled by the coupling gear-box motor and mild 
steel four blade stirrer used. The melting of the 
aluminium (40%) scraps and silicon carbide powder 
(SiC – 120 grit size) is carried out in the graphite crucible 
into the coal-fired furnace. First the scraps of aluminium 
were preheated for 3 to 4 hours at 450°C and SiC 
powder also heated with 900°C and both the preheated 
mixtures is then mechanically mixed with each other 
below their melting points. 

This metal-matrix AMC3 is then poured into the 
graphite crucible and put in to the coal-fired furnace at 
1000°C temperature. The furnace temperature was first 
increases above the composites completely melt the 
scraps of aluminium and copper and then cooled down 
just below the components temperature and keep it in a 
semi-solid state. At this stage the preheated SiC were 
added with manually mixed with each other. It is very 
difficult to mix by machine or stirrer when metal-matrix 
composites are in semi molten state with manual mixing 
taking place.  

 

 

Figure 1: Melting of Alloys  

When the manual mixing is complete then 
automatic stirring will carried out for ten minutes with 
normal 400 rpm of stirring rate The temperature rate of 
the coal-fired furnace should be controlled at 1000 ± 
10°C in final mixing process. After complete the process 
the slurry has been taken into the sand mould within 
thirty seconds allow it to solidify. Tests should be taken 
of solidified samples like hardness and impact tests. 
This experiment should repeatedly conducted by taking 
the composition of the composite powder of SiC (25%), 
weight of aluminium scraps in grams plus weight in 
grams of SiC powder. Finally we prepared the six 
sample including rounded bars and square bars. These 
final samples are now ready for further testing 
processes of hardness test, impact strength test and 
microstructure examination. 

III. Discussion 

The major aim and objectives of this paper is to 
prepare aluminium, copper based silicon carbide 
particulate MMCs with an objective to develop a 
conventional low cost method of producing MMCs and 

to obtain homogenous dispersion of ceramic material. 
To achieve these objectives stir casting technique has 
been adopted. Pure Aluminium, copper and SiC has 
been chosen as matrix and reinforcement material 
respectively. These metal-matrixes are very popular, 
cheap and beneficial for the modern engineering fields. 
After getting the varying the composition AMC3 samples 
are ready for the testing. Further we will check the 
hardness test, impact strength test. A full factorial 
design for several readings for a given matrix of data 
would be treated using ANOVA (Analysis of Variance) 
based on the percentage of SiC around the prospective 
sample Our main target is to prepare a very hard metal-
matrix sample which becomes very popular, cheap and 
beneficial for the modern engineering era. 

1. Graph drawn between all materials compressive 
strength: 

 

Figure 2: Wear Rate Test and Coefficient of Friction 
Tests 

As this test requires a small piece of sample 
specimen and it fitted to the pin on disc machine and 
the tests are conducted with varying the load and 
speed. this machine also gives the friction coefficient 
factor as a output with the help of the disc which is fitted 
to it and it helps the machine to caliber the material 
surface property of coefficient of friction. We have tested 
our specimen with this machine and got the results of 
wear rate test and coefficient of friction tests.  
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2. Graph drawn between all materials friction 
coefficient: 

 

3.

 
Graph drawn between all materials wear

 

rate:

 

 

 

4.
 

Graph drawn between all materials specific heat (or) 
thermal capacity:

 

 

 

5.

 

Graph drawn between all materials specific gravity:

 

 

6.

 

Graph Showing The Performance Index (Γ) Of All 
Materials:

 

 

IV.

 

RESULTS

 

All the tests carried with all the precautions 
without having parallax error and the values are rounded 
values but not the exact or accurate

 

values as we know 
that mechanical machines will be taken the values on a 
average.

 

Therefore the parameters of our AMC 3 material 
are as follows:

 

1.

 

Compressive strength :  1195 MPa

 

2.

 

Friction coefficient factor : 0.38 

 

3.

 

Wear rate factor : 2.67 (*10-6 mm3/N/m)

 

4.

 

Specific heat(Cp) : 0.88 (KJ/Kg-k)

 

5.

 

Specific gravity : 3.01 (Mg/m3)
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digital logic method showed the highest performance 
index for AMC 3 material and identified as an optimum 
material among the candidate materials for brake disc. 
In the digital logic method, the friction coefficient and 
density were considered twice for determining the 
performance index and the cost of unit property. This 
procedure could have overemphasized their effects on 
the final selection. This could be justifiable in

 

this case 
as higher friction coefficient and lower density are 
advantageous from the technical and economical point 
of view for this type of application Several confronts 
must be surmounted in order to strengthen the 
engineering usage of AMC 3 or AMC’s such as 
processing methodology, influence of reinforcement, 
effect of reinforcement on the mechanical properties 
and its corresponding applications. The major 
conclusions derived from the prior works are:

 

•

 

SiC reinforced with Al and Cu MMCs have higher 
wear resistance than other MMCs.

 

•

 

SiC reinforced with Al and Cu MMCs are suitable 
materials for brake materials as they have high wear 
resistance.

 

•

 

The wear resistance of SiC reinforced with Al, Cu 
MMC is higher than other reinforced MMC.

 

•

 

AMC 3 exhibits high thermal conductivity and a low 
thermal expansion co-efficient.

 

•

 

The wear resistance and compressive strength of 
AMC 3 is high.

 

References Références Referencias

 

1.

 

Myron Sceneczko, “Better Motion Control With 
Improved Brakes And Clutches”, Machine Design,  
Volume 53,No.7, P 105,1981. 

 

2.

 

John E. Hatch, Ed.,

 

Aluminum: Properties And 
Physical Metallurgy, American Society For Metals, 
Metals Park, Ohio, P.2, 1984.  

 

3.

 

Light Alloys: Metallurgy Of The Light Metals, I.J. 
Polmear, Edward Arnold (Publishers) Ltd., London, 
P.76, 1981. 

 

4.

 

S. Das And B.K. Prasad, Wear 64, 162-164 ,1993 

 

5.

 

B.K. Prasad And T.K. Dan And P.K. Rohatgi, Mater. 
Trans. Jim  34 , 474,1993. 

 

6.

 

S.

 

Das, S.V. Prasad And T.R. Ramachandran, Wear 
133,173, 1989 

 

7.

 

B.K. Prasad, J. Mater, Sci. Lett. 10, 867, 1991. 

 

8.

 

B.K. Prasad And S. Das, Mater, Sci. Engg., A144 , 
229,1991

 

9.

 

R.M. Wang And M.K. Surappa, Microstructure And 
Interface Structure Studies Of Sicp-Reinforced Al 

(6061) Metal-Matrix Composites Materials Science 
And Engineering. A, 254 (1-2), (1998), 219-226.

 

10.

 

Shaoyang Zhang, Fuping Wang, Comparison Of 
Friction And Wear Performances Of Brake Material 
Dry Sliding Against Two Aluminum Matrix 
Composites Reinforced With Different Sic Particles, 
Journal Of Materials Processing Technology 182 
(2007) 122–127.

 

11.

 

T.F. Stephenson Et Al., Aluminum Hybrid 
Composites Containing Nickel-Coated Graphite 
Particulate, Processing, Properties And Applications 
Of Cast Metal Matrix Composites, Eds. P. Rohatgi 
And P.A. Khan (Warrendale, Pa: Tms, 1996), Pp. 
337–351.

 

12.

 

Ashby M F. Materials Selection In Mechanical 
Design.3rd Ed. Uk: Butterworth Heinemann; 2005.

 

13.

 

Shanian A, Milani A S, Carson C, Abeyaratne R C. A 
New Application Of Electre Iii And Revised Simos’ 
Procedure For Group Material Selection Under 
Weighting Uncertainty. Knowledge-Based Systems 
21 (2008) 709–720. 

 

14.

 

Jahazi M, Hossein-Nejad S. The Development Of An 
Optimum Manufacturing And Material Selection 
Process For The Fabrication Of Labyrinth

 

Seal 
Strips. Journal Of Materials Processing Technology 
152 (2004), 272–275. 

 

15.

 

Sapuan, S. M. Jacob, M. S. D. Mustapha, F.  Ismail, 
N. A Prototype Knowledge-Based System For 
Material Selection Of Ceramic Matrix Composites Of 
Automotive Engine Components, Materials & 
Design, Volume 23, Issue 8, (2002)701-708.

 
 
 

© 2017    Global Journals Inc.  (US)

G
l o
ba

l 
Jo

ur
na

l 
of

R
es
ea

rc
he

s 
in
 E

ng
in
ee

ri
ng

  
   

  
(

)
V
ol
um

e 
 X

V
II
  

Is
su

e 
 V

I 
 V

er
s i
on

 I
  
  

  
 

  60

Y
e
a
r

20
17

A
Manufacturing and Testing of Braking Material-Amc 3

Functions properties of the brake discs or rotors were 
considered for the initial screening of the candidate 
materials using Ashby’s materials selection chart. The 

V. Conclusion

The material selection methods for the design 
and application of automotive brake disc are developed. 
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