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ABSTRACT

Aluminum alloy is an important alloy for using irfférent types of engineering applications. It sed mostly
because of light in weight, low density, and higiffreess, low cost and easy availability. Aluminiuatioy with Metal
Matrix Compositions (MMC) increased its usefulnemscording to its uses in industry. Aluminium Metalatrix
composites are used mostly in aerospace industlyaamomotive industryThe study of this paper is to discuss the
technology of composites and its performance behnan different composition of reinforcement madési The addition
of composition in Aluminum alloy MMC and its charheroportion affects the mechanical behavior of @heminum
alloy MMC.
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INTRODUCTION

Metal Matrix Composites (MMCs) are replacing coni@mal materials in many applications because efrth
superior properties such as high strength to weigtib, hardness, stiffness and wear and corrosisistances over
conventional materials. These composites find warigpplications in the automobile industry, theoapace industry and
in defence and marine engineering. Various prosease used for making metal matrix compositesldaid fabrication
methods, solid state fabrication methods, etc.ouariproduction processes like metal injection nmgdifriction stir
process, mechanical alloying, squeeze casting ¢dogy, continuous binder-powder coating etc. Lotairk is going on
in the field of production technologies of MMC whitas brought down their cost to an acceptabld lemmpared to
those processed by powder metallurgy and sprainggstocess [01].

The effects of research in Aluminium based MetalkriaComposites (MMC's) are far reaching these ddgs
metal matrix composites, extensive research woskhiggen carried out on Al alloys. The matrix is thenolithic material
into which the reinforcement is embedded, and mpletely continuous. This means that there is b fabugh the matrix

to any point in the material, unlike two materisésidwiched together [02].
REINFORCEMENT MATERIALCOMPOSITION

The aluminum-copper and aluminum-zinc alloys aee gthimary alloys used in airframe structural apians.
Aluminum alloy specimens (6061) will be developeithwariations of % of copper in the compositioz.vid%, 6%, 8%,
10% using die casting process. By changing thegpgéage of copper in aluminum is changing the mechhhehavior of
material. In which tensile strength first increage to 8% and after it decreases. It also affectsithrdness no. and

elongation, first increases and after it goes wekses [03].
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The hardness of the AL MMC composites increasabtadly ash content increases. The presence of Bid@g
ash increase wear resistance of Al MMC. It is obsérthat as the time increases the weight lossaeeosion increased
for both Aluminum as well as ALMMC composites. Hoxee, the weight loss was minimum for the Al MMC qoosites
[04].

In the composites hardness increased with incrgagercentage of fly ash. The ultimate tensile sfierof
squeeze cast samples increases with increasederpage of fly ash. Impact strength is higher ighlr percentage of fly

ash reinforcement [05].

The split tensile strength and young’s modulus @aldecreased gradually as the silicon dioxide obritethe
composite increased from 5% to 30% by volume faactirhe reason for this mechanical behavior istdube dominating
nature of the compressive strength of the quanticpéate reinforced in the LM6 alloy matrix. Thardness value of the
silicon dioxide reinforced LM6 alloy matrix comptes is increased with the increased addition oftqyzarticulate in the
matrix and it is well supported. Decreasing thieail dioxide particulate content less than 30% @laith the particle size
constraint as 230 mesh-65 microns would increasetéhsile strength but cracking on the surface migit be too
dominant [06].

Metal matrix composites derive their excellent n@tbal strength from combination of a hard reinéonent
phase as MgO and a ductile matrix material, alumino which particle reinforcement aluminum formesing liquid
metal handling particularly stir casting by varyitige % MgO at different levels ranging from 0.0594,0%, and 0.20%

and the particle size 0.053, 0.106, and 0.22 athlincrease in composition of MgO, an increaseirsile strength [07].

Introduction of silicon carbide reinforcements ike Al (LM6) matrix alloy reduces the liquidus tperature
This may be results as the presence of siliconidarparticles in matrix alloy reduces the supertieatperature range.
Addition of ceramic reinforcement to alloy enhant®s total solidification time, as the presencénstilating dispersoids
i.e. SiCp plays a dominant role in reducing theliogorates. Increase in fraction of SiCp, an inee@n hardness has
observed [08].

Aluminum metal matrix with Al4C3 reinforcement umdpowder metallurgical composites up to a critical
temperature increases wear resistance, Hardneggession strength. Aluminium matrix reinforced wiitlanium carbide
composites fabricated by Stir casting method inasgon atmosphere resulting enhanced specific dtreagd wear

resistance [09].

Addition of agro-waste in Al MMC such as fly astalp oil clinkers, palm oil fuel ash, rice husk, ooat shell
enhanced the existing material. Agro-waste can tilzad in automotive, industrial and constructias reinforce to
produce better composites. An estimated value dictes content needed in order to increase theham@cal properties of

existing material [10].
CONCLUSIONS

Aluminum based Metal Matrix Composites are extesigiwused in industry. Addition of different type$ o
composition in Al MMC changes the mechanical betwaef the material. Addition of copper effects teesile strength if
the material. In addition of fly ash in Al MMC cassto increases the hardness, impact strength aad ngsistance.

Silicon dioxide content increase the hardnesstButécreases the value of tensile strength. Areéser the percentages of
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MgO in Al MMC are increases the tensile strengthadldition of silicon carbide in Al MMC, increasth® hardness of the

material. Aluminum metal matrix with Al4C3 reinf@ment increases the value of wear resistance arshd®s. In

addition of different contents of material in Al MBMmostly affects the hardness of the material.

REFERENCES

1.

10.

Bhaskar Chandra Kandpal, Jatinder Kumar and Haniglgi “Production Technologies of Metal Matrix
Composite: A Review”, International Journal of Reed in Mechanical Engineering & Technology, Volume
4(2), 2014.

Rajendra.S.K and Ramesha.C.M, “A Survey of AI707Biminum Metal Matrix Composites”, International
Journal of Science and Research, Volume 4(2), Bep2015.

Velugula Mani Kumar and Chinta Neelima Devi, “Evaion of mechanical characteristics for Aluminunpper

Metal matrix composite”, Research Journal of Engiimgy Sciences, Vol. 3(3), 2014.

Dr. Selvi.S, Dr. Rajasekar.E, Sathishkumar.M anthRamar. B, “Theoretical and Experimental Investigas of
Mechanical Properties of Aluminum based Metal Ma€omposite”, Engineering Science and Technology: A

International Journal, Volume 3(2) 2013.

G. N. Lokesh, M. Ramachandra, K. V. Mahendra an8réenith, “Characterization of Al-Cu alloy reinfed fly
ash metal matrix composites by squeeze casting ad&thnternational Journal of Engineering, Scierarel
Technology, Volume 5(4), 2013.

A.M.S. Hamouda, S. Sulaiman, T.R Vijayaram, M. Sagnd M.H.M. Ahmad, “Processing and characterarati
of particulate reinforced aluminum silicon matrionsposite”, Journal of Achievements in Materials and
Manufacturing Engineering, Volume 25(2) 2007.

Nripjit, Anand K Tyagi and Nirmal Singh, “Charadtaation of Fabricated A 384.1-MgO Based Metal Matri
Composite and Optimization of Tensile Strength gsifaguchi Techniques”, Advances in Applied Science
Research, Volume 3(5), 2012.

Sourav Kayal, Behera. R, Nandi. T and SutradharS@lidification behavior of stir-cast Al alloy medt matrix

composites”, International Journal of Applied Eregning Research, Volume 2(2), 2011.

S. Prabagaran, G.Chandramohan and P. Shanmughesund&tudy on Fabrication processes and Machiitgbil
of Metal Matrix composites — A review on Advancedpiications”, Indian Journal of Applied Researclolime
4(3), 2014.

L. Lancaster, M. H. Lung, and D. Sujan, “Utilizati@f Agro-Industrial Waste in Metal Matrix Compast
Towards Sustainability”, International Journal ohvonmental, Ecological, Geological and Geophysica
Engineering Volume 7(2), 2013.

Articles can be downloaded fromwww.impactjournals.us










