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Abstract—Nano composites are widely used in many areas such as
automotive, aerospace and defense sectors due to their attractive
mechanical properties and low weight. Nano composites of SiCp
(average size < 50 nm) reinforced in aluminum matrix were
fabricated by powder metallurgy method. The particles distribution
in matrix was studied by using scanning electron microscope. The
mechanical properties were studied by micro hardness tester and
compressive universal test machine. The results revealed that
mechanical properties are influenced by presence of Nano SiC
particle in the Aluminium matrix.
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1. INTRODUCTION

Manufacturing is a very broad discipline and encompasses
several processes such as fabrication, machining and joining.
The fabrication methodology of a composite part depends
mainly on three factors: (i) the characteristics of constituent
matrices and reinforcements, (ii) the shapes, sizes and
engineering details of products and (iii) end uses. Metal matrix
composites (MMCs) strengthened with nano-particles,
referred to as Metal Matrix nano-Composites (MMnCs), area
unit being investigated worldwide in recent years, and because
of their promising properties appropriate for an (insert referred
journal) oversized range of practical and structural
applications. The reduced size of the reinforcement section all
the way down tothe nano-scale is specified interaction of
particles with dislocations becomes of great importance
and, once additional to different strengthening

effects usually found in typical MMCs, results in a remarkable
improvement of mechanical properties.

Production methods can be divided into three categories such
as solid state, liquid state and semi-solid state processes. Solid
state processes are generally used to obtain the best
mechanical properties in the MMC, particularly in
discontinuous MMCs. This is because of reinforcement are
distributed uniformly and intermetallic phase formation are

lower in these processes than in liquid state processes [1].
Several methods have been used for the fabricate the metal
matrix composites such as stir casting [2], mechanical alloying
[3], mechanical milling [4] and powder metallurgy [5].

Especially, Powder metallurgy (PM) techniques are widely
used because near net shape components are produced and low
interfacial reactions [6]. This aspect should reflect on the
reduction of the fabrication costs of aluminium products.
Depending on the processed used to fabricate the powder, pre-
alloyed (PA) and blending elemental (BE) aluminium powders
are normally available. The use of master alloys (MA) is a
modification of the BE powders and it has been identified as
the less expensive method to produce aluminium alloys with
both classical and novel compositions [5]. . Aluminium P/M is
currently used to produce ultra-high strength and creep
resistant alloys beyond the levels possible by conventional
ingot metallurgy. Coupled with an improved alloying
capability which provides new possibilities for alloy design,
this has facilitated the development of materials with
exceptional mechanical properties. While these alloys have
attractive properties, they are expensive to produce, limiting
their use to niche applications, mainly in the aerospace
industry. Rana et al is fabricated the AMMCs by powder
metallurgy methods.

The presence of reinforcement in matrix is mainly influenced
the mechanical behavior of composites. Riccardo Casati and
Maurizio Vedani et al suggested that the Nano composites, the
strengthening mechanisms responsible for the improvement of
mechanical properties of Nano-reinforced metal matrix
composites. K. S. Narasimhan et al found that sintering
process in powder metallurgy play important role for
strengthening the composite materials. Ashuri et al found that
increasing percentage reinforcement in matrix are enhancing
the mechanical properties of composites. Torralba et al
suggested that when increasing sintering time and sintering
temperature pores level decreased. In this present work, the
6061Al / Nano SiC composites were fabricated by powder
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metallurgy method. The microstructures were evaluated by
SEM and mechanical properties were evaluated by
compressive test and microhardness test. Finally, test results
are compared with 6061 aluminium alloy. and mechanical
behaviour is studied and correlated with microstructural
features obtained.

2. EXPERIMENTAL PROCEDURE

Aluminum powders have been used as matrix. The chemical
compositions are shown in Table 1. Nano size Silicon Carbide
particulates have been used as reinforcement material. Two
percentage SiC Nano particles were added to the aluminium.
The average particle sizes are 20 nm (SiCp-b, 99+% pure). Fig
1 shows the SEM image of Nano SiC particles. The powders
are mixed by ball mill.

Table 1: Composition of aluminium alloy

Element |Zn |Fe |Ti Cu [Si [Mn |Mg |Cr |AI
Percent |0.25]0.7]0.15]0.4]0.6]0.15|0.9 |0.35]96.5

Fig. 1: SEM image of Nano SiCp

A die is placed on the universal testing machine and the
powder is poured in the die and compacted at 480Mpa. The
samples are ejected carefully. The prepared nano composite
specimen is shown in fig. 3

Fig. 2: Universal testing machine

The sample is placed in the muffle furnace (non-inert) for
sintering process. The samples are preheated to 150 degree
Celsius and maintained at that temperature for 30mins and
then temperature is increased to 600 degree for Z1hour
30minutes. After that the sample is taken out and cooled in the
atmospheric temperature (Normalizing metallurgy).

Fig. 3: Compacted Al/Nano SiCp Composite specimen

3. RESULT AND DISCUSSION

3. 1 Microstructural Characterization

The microstructure analysis was carried out by using SEM.
Fig. 4 show micrograph of the fabricated Al alloy. It’s
observed that Al was bonded well by compacting and sintering
process.

Fig. 5: SEM image of Al / Nano SiCp composite
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Fig. 6: SEM image shows the presence of
Nano SiC particle in the matrix

Fig. 5. Show SEM micrograph of the fabricated Al/Nano Sic
composite having constant volume fraction of 2vol% having
different size of Nano Sic particulates. Although some clusters
of Sic particulates could be observed, the distribution
generally appeared to be fairly homogeneous throughout the
Aluminium particulates. A typical Nano SiC/Al interface has
been obtained. Fig. 6. clearly shows the Nano SiC particles are
well bonded with the Al matrix.

3. 2 Micro-Hardness

Fig. 3. Shows the comparison of hardness of Al and Al/Nano
SiCp. Micro hardness test was carried out at different location
in composite materials and aluminium alloy by using micro
hardness test machine. The test results revealed that
composites with 2% nano SiCp greater than Al alloy because
presence of nano particles are influenced the strengthening
mechanism of matrix.

From the graph it is observed that, The Al Alloy have lower
hardness. The Al Alloy have different hardness in different
point due to presence of pores . The hardness of composites
with 2 % Nano SiCp is higher than Al. . Also, the hardness of
2% nano SiCp composites was At Al/nano SiCp, scattering of
hardness results increases because of non-uniform distribution
of the reinforcement particles. SiCp hard particles acting as
obstacles to the motion of dislocation of matrix region.
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Fig. 7: Comparision of Hardness for Al and Al/Sic

3. 3 Compression Test

Compression test are carried out by Servo controlled
Universal Testing Machine. The Al Alloy have the low
compressive strength. compressive strength of composites
with 2% nano SiCp is higher than Al alloy. The SiCp are very
hard and brittle element. Therefore, the presence of nano are
restricted the flow of aluminium. Therefore, nano composites
are enhanced compressive strength of nano composite
materials.
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Fig. 8: Comparision of compressive strength for Al and Al/Sic

4. CONCLUSION

Aluminum based nano SiC composite made by powder
metallurgy and the results are compared with Aluminium
Alloy. This effective method used to produced composites
with a homogeneous distribution of particles, which led to
maximize the benefits that particle reinforcement brings to the
mechanical properties. The presence of Nano SiC
reinforcements (<60 nm) contribute to more efficient
strengthening of the composites. The sintering process
improves strong particle-matrix bonding which allows an
effective load transfer that results in an effective improvement
in the Micro hardness.
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