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Abstract

Hybrid materials are important engineering materials due to their outstanding mechanical properties. AA6061 and silicon
carbide (SiC) particles and Graphite (Gr) particles were synthesized used stir casting method, which can be used in aircraft and
automobile industries to improve the strength and reduce the weight of the components. The major physical parameters like
composition ratio, total particle content in%, particle size combination are playing an important role in deciding the mechanical
properties. Hot forging involving the shaping of metal to improve strength. Tensile tests were conducted on standard specimens
machined from the hot forged sections. The tension test is the most common test for determining the mechanical behavior of
materials. The results show that, the reinforcement of the metal matrix with SiC and graphite particulates up to a volume fraction
of 10%
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INTRODUCTION

AMC (Aluminium matrix composite) are find application in
aerospace and automobile industries because of their
properties. The other constituent serves as reinforcements
[1-2]. The reinforcement could be in the form of
continuous/discontinuous fibers, in addition to four basic
types of AMCs [3]. The variant of AMCs known as hybrid.
The properties of hybrid AMCs can be tailored by varying
the nature of constituents and their weight fraction. There
are several companies modified the processes to
manufacture the components in commercial scale [4]. The
variety of manufacturing processes available for
discontinuous metal matrix composites, the current method
generally used is stir casting because of its advantages in its
simplicity, flexibility and applicability to large quantity
production [5-7] .The variables such as holding
temperature, size, stirring speed, position of the impeller in
the melt are among the important factors to be considered

and also speed of solidification of matrix to get better
distribution of particles in the production of cast metal
matrix composites as these have an impact on mechanical
properties.Hybrid composite that is aluminium base metal
reinforced with SiC and Al,O5 particles have been fabricated
by stir casting method. [8-12]

EXPERIMENTAL STUDY
Material

Now a day’s Aluminiun alloys is the commonly used
material. In the present study the Aluminium alloy6061 is
used as the matrix material. In order to increase the strength,
Silicon carbide (SiC) and Graphite (Gr) are added as the
reinforcement in a proper composition. The materials are
purchased and cut in to small pieces as per the requirements
for the experiments.

Table- 1. The nominal chemical composition of AA6061 alloy is given in

Elements Cu Mg Si Fe

Mn Ti Zn Cr Al

Percentage | 0.259 | 0.827 | 0.461 | 0.358

0.050 | 0.120 | 0.006 | 0.179 | Balance

The table-2 below shows the properties of the reinforcement materials.

Reinforcement type | Density (Mg/m®) | Young’s modulus(Gpa) | Co-efficient of thermal Expansion(um/mk)
AAB6061 2.69 72 23.6

SiC 3.21 469 4.3-4.6

Graphite(Gr) 2.25 115 1.2-8.2
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All the experiments are carried out at M.S.R.I.T Research After stir casting the stir cast hybrid AMMC specimens are
Centre to produce stir cast hybrid alloy. Some of the figures forged and prepare test specimens carefully based on the
are ASTM standards.

Fig-3. Mould Used For Ca{stin And Pouring
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Fig-2. Preheating Furnace

RESULTS AND DISCUSSION
TENSION TEST

The tension test is the most common test for determining the
mechanical properties of materials such as strength, ductility
and toughness. The introduction of reinforcement improves
the strength of hybrid alloy and decreases its plasticity. The
specimens were prepared according to ASTM -E8 standard.
A standard tensile Specimen is shown in Figure
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Fig 4. Ultimate Tensile Strength of Forged Hybrid
Alloy.

The measured values of ultimate tensile strength for 8
specimens (8 experiments) and tabulated as shown in table.

Table-1: For Tensile Strength (Forged Hybrid Alloy For 4%And 6%)

processes parameters level Tensile strength
Experiment No. Composition Tota_l Silicgn ca_rbide g_rap_hite _ Particle (MPa)

ratio Particle Particle size size in(micron)

SiC :Gr content in% | in(micron)
1 1:3 4 25 25 151.1
2 2:3 4 53 53 152.9
3 3:2 4 75 75 153.5
4 31 4 103 103 157.2
5 1:3 6 53 75 157.9
6 2:3 6 25 103 158.8
7 3:2 6 103 25 159.7
8 31 6 75 53 163.1
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Graph Nol

Ultimate tensile strength of forged hybrid alloy.

The measured values of ultimate tensile strength for another
8specimens (8experiments) and tabulated as shown in table.

Table2: For tensile strength (forged hybrid alloy for 8% & 10%

processes parameters level Tensile
graphite strength
.. | Total - . . (MPa)
Experiment No. Comppsm Particle S|I|c<_)n ca_rblde Particle
on ratio content Particle size size
SiC :Gr <o in(micron)
in% . .
in(micron)
1 1:3 8 25 25 162.8
2 2:3 8 53 53 163.9
3 3:2 8 75 75 164.7
4 311 8 103 103 165.9
5 1:3 10 53 75 170.5
6 2:3 10 25 103 172.6
7 3:2 10 103 25 171.6
8 311 10 75 53 176.8
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Farticle content for 3% Particle content for 10%
BTensle strength for 1.3 compsition 162.8 1705
BTensle strength for2:3 compsition 1639 1724
Tensile strength for 3:2 compsition 164.7F 1714
mTensle strength for3:1 compeition 1659 1768
Graph No-2

CONCLUSION

» Total weight fraction % of reinforcement is the most
significant factor in determining the UTS of hybrid
composite.

» The particle composition ratio SiC: Gr is the most
significant factor in determining the strength of hybrid
composite.

> Experimental result showsUTS for 3:1 for particle
content of 4% &6% is 157.2 MPa &163.1MPa which
increased by 5.9 MPa and also observed that UTS for
3:1 for particle content of 8% &10 % is 165.9
MPa&176.8MPa which increased by 10.9Mpa.

» Weconclude that by comparing as % reinforcement
increases tensile strengthincreases by 45.87% by
reducing the porosity by thermo mechanical treatment.
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