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Abstract: The main objective of this paper is to 

accentuate the salient effect of mixturesviz., Fly 

ash and E-glass based on the characterization 

ofprominent mechanical properties of Al 8011 

hybrid amalgamated composites. The metal 

matrix composite is fabricated for 

dissimilarconfiguration of the particulates of 

E-glass and fly-ash by changing E-glass with 

constant fly ash. The hybrid 

compositesampleshave beenfabricated as per 

genuine prerequisite of ASTM standardsor 

conditions to accomplish pertinent tensile and 

compression tests.  

 

Keywords: E-glass, Al8011, Fly-ash, Metal 

matrix composites. 

I. INTRODUCTION 

  Metal matrix composites (MMCs) have 

revealedbetter mechanical properties of strength, 

magnitude of specific modulus, value of 

restraining capacity and virtuous wear resistance 

characteristic when compared to the unreinforced 

alloys. The composite materials are 

exceedinglyresulting its huge application since of  

lower amount of mass and lower cost factor of 

reinforcement or amalgamobtainableviz., fly ash, 

fly ash is vastly easy to get to in the process of coal 

fiery at steam or thermal power plants [1 – 5].  

In a medium metal compound, the matrix 

phase is a low-thickness non-ferrous alloy that is 

 
 

colossal in nature. The reinforcement comprises 

carbon and additions of metallic or ceramic 

materials. The reinforced compounds that are 

mainly intermetallic, namely metallic titanium, 

nickel and iron aluminides are in the embryonic 

phase. Continuous fiber or filament reinforcements 

comprise reinforcements or amalgams, namely 

graphite (Gr), silicon carbide (SiC), boron, 

aluminum oxide (Al2O3), and refractory materials. 

Discontinuous reinforcements consist mainly of 

whisker-shaped silicon carbide and silicon carbide, 

aluminum oxide, and titanium dioxide in the 

category of short or staple fibers and fibers of 

aluminum oxide or graphite [6]. Particle reinforced 

compounds have reasonably improved isotropic 

properties compared to whisker reinforced 

compounds. 

A. Hybrid Composite 

 Aluminum and silicon carbide particle 

composites are one of the promising materials that 

find expansive applications in automotive and 

aeronautical engineering. Silicon Aluminum 

Carbide (Al SiCp) compounds are considered the 

most advantageous compounds due to their 

supreme mechanical and thermal properties. 

Amalgamated aluminum-reinforced silicon 

carbide particulate materials are finding 

all-encompassing engineering applications, 

predominantly in the industrial sector. The main 

advantages when using silicon carbide as 

reinforcement are the improved stiffness property, 

resistance factor, thermal conductivity magnitude, 
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wear resistance property, fatigue resistance, low 

cost, low density value and low thermal 

expansivity magnitude. . In addition to these 

unique properties, they are comparatively easier to 

manufacture and have shown increased potential 

for low cost.  

Metal Matrix Composites 

MMCs, although currently generating a 

variety of attention in the exploration area, are not 

widely used as their plastic equivalents. They can 

withstand a higher temperature value in eroded 

environments compared to polymer composites. 

Many metals and alloys can be used as matrices, 

but they need reinforcing materials that can be 

unbreakable over an assortment of temperatures 

that must also not be reactive. The properties are 

based on the physical and mechanical behavior of 

the specified compound in a diverse range of 

temperatures that regulate the temperature of the 

package or the revision of the compounds. In 

addition, metals, ceramics, and composites could 

be used with low-melting peak matrix alloys. The 

addition of reinforcements or amalgam to the 

matrix material depends on the properties and 

anticipated applications. The diverse demand 

framework for metal matrix composite 

reinforcements is established by manufacturing 

and dispensing and by the matrix arrangement of 

the compound [7]. 

The prospect of metal matrix composites for 

significant performance improvements over 

conventional alloys has received good recognition 

[8, 9]. The uniform distribution of reinforcements 

is extremely important for the characterization of 

materials, without which the properties and quality 

of a composite material are affected [10, 11]. In 

this chapter, the importance of CMMs, their 

classification, advantages and applications has 

been emphasized. In addition, the method of 

manufacturing AMC necessary for 

experimentation has been discussed. The following 

section presents an overview of the metal matrix 

materials.  

B. Particulate Reinforced Composites 

The transformation between the compound 

particles and those of reinforced diffusion is, 

therefore, foreign and the invention used to fortify 

is also diverse [12]. Production techniques, thermal 

and mechanical properties depend essentially on 

the exceptional nature of these composite 

materials, which are generally characterized by 

their microstructure and interfaces. The 

microstructure designates the previous disposition 

of the matrix and the reinforced stage. Some of the 

attributes, namely chemical composition, grain, 

uniformity, behavior and imperfections in the 

network are essential for the matrix. After adding 

reinforcements, the resulting compound can be 

classified according to volume, variety, size, 

distribution, and benchmark [13]. In particular, 

many of the reflections that arise due to the 

manufacturing technique, processing capabilities 

and serviceability of the compounds have been 

unequivocally associated with the metallurgical 

characteristics that take place in the interface 

region between the matrix and the reinforcement [ 

14]. 

The perspective of metal matrix composites 

for substantial signs of progress in the presentation 

on conventional alloys has received a good 

appreciation. The advantage of using compounds is 

to achieve combinations of properties that can lead 

to a series of service benefits [15]. This is due to 

the abundant technical tasks that exist with casting 

technology, which can be tackled effectively. The 

uniform distribution of reinforcements is 

extremely essential for the characterization of 

materials, without which the properties and quality 

of a composite material are affected [1, 2, 3]. 

II. METHODOLOGY 

The matrix material for this experimental 

research is commercially available aluminum alloy 

Al 8011 ingot, fly ash, and electronic glass 

materials. Hybrid or amalgamated composites have 

been manufactured by stirring casting technique. 
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Conformations of hybrid composite specimens in 

weight percentages of Al 8011, fly ash and 

electronic glass materials. Al 8011 Pure 

Commercial Aluminum Ingot is heated in a robust 

electric furnace at 750 ° C for almost two hours in a 

container containing graphite. The molten 

component was then thoroughly stirred for two 

minutes with the addition of fly ash, electronic 

glassware formations that were weighed, 

hexachloroethane tablets. 

A. Stir Casting 

. 

Fig. 1. Stir Casting Process. 

 

In the progression of stir casting, the phases of 

reinforcements are to be disseminated into the 

matrix of molten state by the action of stirring by 

mechanical means. In stir casting technique, the 

process of stirring in the furnace has been regarded 

as the most dominating component. The resultant 

melted alloy with ceramic elements can then be 

used for the die casting. Stir casting has been best 

suited for the process of manufacturing composite 

materials with up to the percentage of volume 

fraction of 30% of the reinforcements. The 

composite materials accomplished by the process 

of casting are further extruded to lessenthe amount 

of porosity, refinement of microstructure and 

normalize the dissemination of the reinforcements 

[4 – 9].  The process of preheating of the particles 

of Silicon Carbide leads to the artificial oxidation 

of the particle surface forming Silicon dioxide 

(SiO2). This layer helps in progressing the stuff of 

wettability of the particle. 

B. Casting Of Different Composition of Hybrid 

Composites 

The composites withchangingpercentage 

compositions have been prepared by 

maintainingproper content of fly-ash and e-glass 

with varying proportions. The first four succeeding 

mixture composite sampleshave beenfabricated by 

maintaining 2% fly-ash proportion and varying the 

proportion of e-glass composition 1%, 3%, 5%, 7% 

proportions hooked on Al-8011 melt process. The 

above emphasized procedurehas beenrecurrentin 

by maintaining fly-ash content continuous for 4%, 

6% and 8%. 

III. RESULTS & DISCUSSIONS 

A. Tensile Test 

 

 
Fig.2. Comparison of Tensile strength of Hybrid 

Composites  

 

Fig. 2 projects that, with varying percentage 

proportions of the content of fly ash and e-glass 

materials withAl 8011 alloy, it has been perceived 

that, as the proportion of fly ash upsurgethe 

magnitude of tensile strength intensifies.  

 

B. Compression Test 
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Fig.3. Comparison of compression strength of 

Hybrid Composites 

 

Fig. 3 indicates that, with surge in proportion of 

fly ash and e-glass materials there has 

beenintensification in the magnitude of strength 

based on compression. The optimum conformation 

to acquireextremestrength based on compression 

has originated to be 4% fly ash 3% e-glass. 

IV. CONCLUSIONS 

The magnitude of the stress-based resistance 

decreases and the stress factor is exhaustive for fly 

ash 2% E-glass 1%. The value of the tensile 

strength property is determined for compositions 

of fly ash 4% and e-glass 3%. For 6% fly ash: the 

experimental inferences from samples nine to 

twelve represent that with an escalation in the 

percentage of fly ash and the strength of the 

electronic glass based on tensile factor 

attenuations. 

V. Comprehension test: 

It can be seen that, based on the compression test, 

for 2% fly ash, based on the increase in the 

proportions of electronic glass, the magnitude of 

the resistance based on increased compression 

factors. Consequently, for 4% fly ash, the 

magnitude of the compression-based strength is 

concentrated for the different fraction of fly ash 4% 

and e-glass 3% destined for another variable 

percentage of fly ash 6%, inferences Experiments 

from Samples nine to twelve show that, with the 

increase in the proportion of fly ash and electronic 

glass, the compression-based metier decreases and, 

similarly, for fly ash 8%, with the increase in 

resistance measurement to the compression of the 

electronic glass. 
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