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Abstract— In this section, we review different things related 

under this article. Here we discuss the fabrication techniques 

used in the present world and also the impact of reinforced 

composite in the alloy metal. As an alloying material we used 

aluminium treated as base metal, in which copper is added 

with some fixed percentage. Research makers observed huge 

changes in the mechanical and physical property of the metal 

while mixing with the composite material. So here we used 

the silicon carbide powder in different proportions that 

provides strength to the alloying metal and improves the 

properties. The mixing of composite (SiC) in the molten alloy 

metal done with the famous stir casting process. 
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I. INTRODUCTION 

In most of the alloys aluminum is the primary constituent and 

in the cast alloys the basic structure consists of cored 

dendrites of aluminum solid solution, with a variety of 

constituents at the grain boundaries or inter dendritic spaces, 

forming a brittle, more or less continuous network of 

eutectics. Wrought products consist of a matrix of aluminum 

solid solution with the other constituents dispersed within it. 

Constituents formed in the alloys can be divided in two 

groups: in the soluble ones are the constituents containing 

only one or more of copper, lithium, magnesium, silicon, 

zinc; in the insoluble ones are the constituents containing at 

least one of the more or less insoluble iron, manganese, 

nickel, etc. 

 

A. Aluminum 

(Silicon Carbide) is metal-ceramic composite material 

consisting of silicon carbide particles dispersed in a matrix of 

aluminum alloy.  It combines the benefits of high thermal 

conductivity of metal and low CTE (coefficient of thermal 

expansion) of ceramic. With its composite features, Al-SiC is 

an advanced packaging material for high technology thermal 

management.  Al-SiC is compatible with a wide range of 

metallic and ceramic substrate and plating materials used in 

microelectronic packaging for aerospace, automotive, 

microwave applications.  Al-SiC allows for a new packaging 

technology that can replace traditional W-Cu, Mo, BeO, 

Kovar, Mo-Cu, AlN, AlSi, Al2O3. 

II. FABRICATION TECHNIQUE 

Processing of Aluminium alloy metal matrix composite (Al 

Alloy-MMC’s) are classified into solid state and liquid state. 

In solid state Diffusion Bonding, Electroplating, Powder 

Metallurgy, Spray Deposition, Immersion Plating, etc. Liquid 

state processing includes Stir Casting, Squeeze Casting, Melt 

Infiltration, Compo Casting and Melt Oxidation processing 

etc. But Stir Casting, infiltration, gas pressure infiltration, 

pressure die infiltration. The powder material have the 

tendency to get the void spaces inside the metal matrix and 

cope up with the material. Some of the important techniques 

are discuss below. 

A. Stir Casting 

Stir Casting is a liquid state method of composite materials 

fabrication, in which a dispersed phase (ceramic particles, 

short fibers) is mixed with a molten matrix metal by means of 

mechanical stirring. Stir Casting is the simplest and the most 

cost effective method of liquid state fabrication. 

The liquid composite material is then cast by 

conventional casting methods and may also be processed by 

conventional Metal forming technologies. 

 
Fig. 1: Schematic Diagram of Stir Casting Process 

B. Gas Pressure Infiltration 

Gas Pressure Infiltration is a forced infiltration method of 

liquid phase fabrication of Metal Matrix Composites, using a 

pressurized gas for applying pressure on the molten metal and 

forcing it to penetrate into a preformed dispersed phase. 

 
Fig. 2: Schematic Diagram of Gas Pressure Infiltration 

http://www.substech.com/dokuwiki/doku.php?id=liquid_state_fabrication_of_metal_matrix_composites#stir_casting
http://www.substech.com/dokuwiki/doku.php?id=foundry_technologies
http://www.substech.com/dokuwiki/doku.php?id=metal_forming_technologies
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Gas Pressure Infiltration method is used for 

manufacturing large composite parts. The method allows 

using non-coated fibers due to short contact time of the fibers 

with the hot metal. In contrast to the methods using 

mechanical force, Gas Pressure Infiltration results in low 

damage of the fibers. 

C. Squeeze Casting Infiltration 

Squeeze Casting Infiltration is a forced infiltration method of 

liquid phase fabrication of Metal Matrix Composites, using a 

movable mold part (ram) for applying pressure on the molten 

metal and forcing it to penetrate into a performed dispersed 

phase, placed into the lower fixed mold part. 

Squeeze Casting Infiltration method is similar to 

the Squeeze casting technique used for metal alloys casting. 

 
Fig. 3: Schematic Diagram of Squeeze Casting Infiltration 

III. LITERATURE REVIEW 

A. Md. Habibur Rahman, H. M. Mamun Al Rashed [1] 

In this work they studied about the change in the micro 

structures and properties of silicon carbide (SiC) reinforced 

in the aluminium matrix composites (AMCs). As the 

percentage of composite increases, simultaneously the 

properties of AMC also improves. Microstructural 

observation revealed clustering and non-homogeneous 

distribution of SiC particles in the Al matrix. 

 
Fig. 4: 

B. AKM Asif Iqbal, Dewan Muhammad Nuruzzaman [2] 

In this study they observed the effects of the reinforcement 

on the mechanical properties of aluminium matrix composite. 

They observed with three different composite material-

aluminium oxide, boron carbide and zirconium in AMC. 

They concluded following results- 

a) The increase in reinforcement ratio and decrease in 

reinforcement particle size significantly improves the 

mechanical and fatigue properties of AMCs 

b) SiC reinforced AMCs have higher wear resistance than 

Al2O3 and B4C reinforced AMCs. 

c) The increase in volume fraction of Al2O3 decreases the 

fracture toughness of the AMCs. 

d) The addition of the zircon improves the compressive 

strength of the AMCs. 

e) The addition of fly ash particles as reinforcement is 

advantages for obtaining high structural homogeneity in 

AMCs. 

C. Sijo M T, K R Jayadevan [3] 

In this paper various advantages of stir casting method over 

other composite manufacturing methods are explained. The 

clustering of reinforcement particles, wettability of 

reinforcement (SiC) in molten aluminium are the prime 

concern in the production of composites through stir casting. 

Further, the studies clearly show that mechanical properties 

of stir cast composite depend upon factors like fabrication 

techniques, volume fraction, shape and size of reinforcement 

particles and the distribution and properties of constituents. 

D. Auradia, Rajesh G.La and S. A. Korib [4] 

In this work, 11wt% B4C particulate reinforced 6061 Al 

matrix composites were produced by conventional melt 

stirring method. Processing of composite is carried out at a 

temperature of 7500C involving two stage additions. 

Preheated B4C particles along with K2TiF6 halide salt (with 

ratio of 0.3) was introduced in steps of two rather than adding 

all at once. The addition of B4C particulates to 6061Al matrix 

has resulted in improvements in mechanical properties of the 

base alloy. 

 
Fig. 5: 

E. P.B.Pawar, Abhay A. Utpat[5] 

In this work silicon carbide particle reinforced aluminium 

matrix composite (AMCs) were prepared by stir-casting with 

different particle weight fraction (2.5%, 5%, 7.5%, and 10%) 

and the following conclusions comes: 

 Hardness of Al-SiC is much better than the aluminum 

metal. In case of increased silicon carbide content, the 

http://www.substech.com/dokuwiki/doku.php?id=squeeze_casting
http://www.substech.com/dokuwiki/doku.php?id=solid_solutions#alloy


Analysis of Mechanical Properties of Aluminium Alloy with Reinforcement of Silicon Carbide (SiC) Powder - A Review 

 (IJSRD/Vol. 6/Issue 02/2018/672) 

 

 All rights reserved by www.ijsrd.com 2460 

hardness, and material toughness are enhanced and 

highest value is obtained at 10% SIC content. 

 More uniform distribution of SiC particles can be found 

if composite is prepared by powder metallurgy than stir 

casting; however stir casting is more economical. 

 These composites can be used for making power 

transmitting elements such as gears, which are subjected 

to continuous loading. 

 Stress distribution obtained in FEA analysis shows 

highest stress value at tip of the teeth. 

F. R Kheirifardl, N Beigi Khosroshahi1, R Azari 

Khosroshahil, R Taherzadeh Mousavian1 & D Brabazon[6] 

The effect of using two types of ceramic particle to provide a 

bimodal reinforcing particle size distribution was studied in 

this paper. A356 aluminum alloy was chosen as the matrix 

due to its wide application in semi-solid stir casting. In order 

to increase the wettability of ceramics by molten metal, Ni–P 

coating, and magnesium addition were performed. A rolling 

process was finally applied to the produced samples in order 

to eliminate the porosities and improve the distribution of 

ceramic particles. 

 
Fig. 6: 

IV. CONCLUSION 

In this paper we review the different fabrication techniques as 

in solid state processing includes Diffusion Bonding, 

Electroplating, Powder Metallurgy, Spray Deposition, 

Immersion Plating, etc. Liquid state processing includes Stir 

Casting, Squeeze Casting, Melt Infiltration, Compo Casting 

and Melt Oxidation processing. Afterwards we studied about 

the reinforcement of composites in metal matrix and 

concluded that there is improvement of mechanical properties 

of AMC. 
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