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ABSTRACT 

 

AA6082 based aluminum lattice composites (AMC) were effectively created by including silicon nitride (Si3N4) 

particulates as fortifications utilizing mix throwing process. A definitive rigidity (UTS) was likewise tried. 

Three syntheses of AMC were outlined by changing the weight level of silicon nitride particles between 4 to 

12%. UTS results was observed to be expanded with expanding weight level of silicon nitride. 
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I. INTRODUCTION 

 

Metal matrix composites (MMCs) exceptionally 

aluminum lattice composites (AMC) are getting 

prominent step by step because of their various 

applications, for example, aviation, airplanes, car parts, 

electronic parts, turbine edges, golf clubs etc.[9]. 

MMCs are notable for their gigantic properties like 

wear protection, high particular modulus, high quality, 

solidness, damping limit and so on [9]. The region of 

use of MMCs is expanding persistently because of 

their high quality to weight proportion [1]. MMCs are 

constituted essentially of two stages to be specific 

framework stage and support stage [5]. Lattice stage 

comprises of some sort of base metal or compound, for 

example, aluminum, magnesium, copper, titanium and 

so forth [2]. Support stage comprises of strengthening 

particles, for example, Al2O3, SiC, TiO2, BN, B4C, 

Si3N4 and so forth [3,4]. Fortifications are acquainted 

in metal lattice with acquire wanted customized 

properties [5] or to upgrade microstructural conduct.  

 

Concentrates on aluminum amalgams/SiC composite 

demonstrate that a definitive rigidity and hardness 

increments with increment in wt. % of SiC [1,2,6,8]. 

Pardeep Sharma et al. [4] explored that the hardness 

and dry sliding wear protection of AA6082/Si3N4 

composites increment with expanding level of 

fortification. C. S. Ramesh et al. [12] uncovered that 

the wear protection of AA6061/Ni/P/Si3N4 composite 

used to increment with increment in weight level of 

Si3N4. It is because of the expansion in hardness of 

composite w.r.t. weight level of fortification. M. N. 

Wahab [11] and B. Ashok Kumar [15] considered the 

conduct of aluminum/AlN composites and announced 

increment in hardness and extreme elasticity with 

increment in weight level of fortification. 

 

MMCs can be manufactured utilizing different 

methods, for example, strong stage creation forms 

(powder metallurgy, dissemination holding and so 

forth.), fluid stage manufacture forms (blend throwing, 

crush throwing and so on.), semi-strong creation 

forms (shower and rheo throwing, Compo throwing 

and so on.) [16]. Out of the above said forms the mix 

throwing is the most generally utilized process in light 

of its straightforwardness, adaptability and minimal 

effort [10,14]. It is specified that the powder 

metallurgy causes break harm to support and are 

costly as strengthened particles required in this 

procedure is in powder shape. Press throwing cause 

serious harm to fortification and direct costly with less 

or little porosity is seen in MMCs [10]. Mix throwing 

makes less harm support, adaptable, efficient and not 

limited to shape and size, but rather porosity with 

non-uniform circulation of fortification is seen in 
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MMCs [2,4,5,8,10]. Stir– Squeeze throwing makes less 

or no harm support and no or little porosity with 

uniform dissemination of fortification in MMCs [7].  

In spite of the fact that there is a lot of writing 

accessible with respect to creation of composite 

materials, in any case; a not very many research 

ponders have been accounted for on manufacture and 

portrayal of silicon nitride fortified AA6082 

aluminum amalgam grid composites. Along these lines, 

AA6082 aluminum combination is picked as 

framework because of its great mechanical and 

tribological properties [4]. Si3N4 is taken as the 

fortification. The arranged AMC is created utilizing 

blend throwing process. UTS test is done to describe 

the created AMC. 

 

II. EXPERIMENTAL SETUP 

 

AA6082 was used as matrix for AMC production; the 

chemical composition of which is given in table 1. The 

silicon nitride particles were added in the matrix as 

reinforcement. The specifications of Si3N4 are given in 

table 2. The proposed aluminium matrix composites 

were fabricated using Stir casting technique. In order 

to produce MMCs using stir casting; various 

parameters are to be kept in consideration such as 

stirrer type, stirring time, pouring temperature, mould 

type, preheat of reinforcement and preheat of mould.                                   

 

The proposed AMC are casted in three different 

compositions as mentioned below: 

 AA6082/ Si3N4/ 4p (4% Si3N4 particles by weight 

and remaining AA6082 alloy) 

 AA6082/ Si3N4/ 8p (8% Si3N4 particles by weight 

and remaining AA6082 alloy) 

 AA6082/ Si3N4/ 12p (12% Si3N4 particles by 

weight and remaining AA6082 alloy) 

 

The three structure of AMC comprises of 4 %, 8 % 

and 12 % silicon nitride (Si3N4) particles by weight 

and remaining AA6082 aluminum combination. The 

little bits of AA6082 aluminum composite are taken in 

the graphite cauldron and warmed in the electric 

suppress heater between the temperature scopes of 

800oC to 900oC. The heater is furnished with 

persistent supply of argon gas so as to keep the soften 

from air sullying. After the composite is softened 

down the fortification i.e. silicon nitride (Si3N4) 

particulates are added to the soften gradually. The 

fortification is preheated to a temperature of 500oC 

out of an electric heater. The soften is consistently 

blended utilizing a mechanical stirrer amid expansion 

of fortification. The stirrer is pivoted at various rates 

running between 300 to 500rpm. The mixing time of 

10 minutes is given to liquid AMC so the fortification 

particles are consistently appropriated in the liquefy. 

Following 10 minutes of blending, the pot is removed 

from heater and liquid AMC is threw as cuboids of 

measurement 115 x 55 x 75 mm. The shape is 

preheated at 500oC preceding throwing. The threw 

AMC squares are then additionally cut into thin AMC 

plates of measurement 100 x 50 x 6 mm. 

 

III. RESULTS AND DISCUSSION  

 

The variety of extreme elasticity (UTS) w.r.t. wt. %age 

of Si3N4 is appeared in fig.1. The pliable test outcomes 

demonstrate that the UTS of as threw AA6082 Al 

composite 144.4MPa, which uncovers that AA6082 is 

a medium quality amalgam. The UTS of 

AA6082/Si3N4/4p comes out to be 166.24MPa, which 

demonstrates an augmentation of 15.76 % as contrast 

with the UTS of as threw AA6082 combination tests. 

The UTS of AA6082/Si3N4/8p observed to 175.64MPa, 

which is ascribed by an expansion of 22.86 % as 

contrast with the UTS of as threw AA6082 Al 

combination tests. The UTS of AA6082/Si3N4/12p is 

come out to be 185.4MPa, which demonstrates the 

30.06 % expansion as contrast with the UTS of as 

threw AA6082 Al composite examples.  

 

The malleable test outcomes obviously uncover that a 

definitive elasticity increments with expansion of 

Si3N4 particles in AA6082 amalgam lattice. This is in 
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likeness of the outcomes said somewhere else that the 

expansion of strengthening particles brings about an 

increment in the UTS of the AMC [2,15]. It is likewise 

settled that the UTS increments with expanding 

weight level of Si3N4 in the AMC [6,15]. This 

expansion in UTS is credited because of good holding 

of included Si3N4 particles with AA6082 Al composite. 

This may likewise be closed to be the consequence of 

expanded separation thickness around the Si3N4 

particles amid the AMC cementing and lessened grain 

measure [15,17]. 

 

IV. CONCLUSION 

 

The AA6082/Si3N4 AMC were fabricated successfully 

using stir casting technique. The produced AMC were 

found to be free of defects like porosity, blow holes, 

pin holes etc. The tensile tests reveal that the ultimate 

tensile strength increases as the weight percentage of 

reinforcement in the AMC is increased. Further it is 

concluded that the AMC having 12% Si3N4 shows an 

increment of 30.06% (185.4 MPa) in UTS as compared 

to the as casted AA6082 alloy (144.4 MPa).  

 

There is a further scope of research to study the 

characteristics of AMC with higher concentrations of 

silicon nitride. Density tests of the fabricated AMC are 

to be done in forth coming studies. 

 

 

 

 

 

Table 1. Chemical  composition of AA6082 alloy 
Element Al Sl Mg Mn Fe Cu Cr Zn Ti Vn 

(wt%) 97.5 0.91 0.59 0.51 0.24 0.08 <0.038 0.098 <0.018 0.01 

 

 
Figure 1. Variation of ultimate tensile strength w.r.t. weight percentage of Si3N4 
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