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Abstract— Efforts are being made to investigate the mechanical characteristics of Cenosphere and e- 

galass fibres reinforced Al7075 in this current project. Cenosphere, a low-density, low-cost reinforcing 

material, is a byproduct of coal combustion in thermal power plants and is readily accessible. As a 

result, Al 7075 metal matrix with cenosphere as reinforcement can easily overcome the cost barrier 

and may serve as the best supplement with varied physical and mechanical qualities for servicing a 

broad variety of applications providing wide usage in today's world. Variations in the E-glass and 

cenosphere were used to create the specimens. The specimens used in the tensile test were 

constructed in accordance with ASTM specifications. Improved features including improved specific 

strength, specific modulus, damping capacity, and superior wear resistance may be achieved by using 

metal matrix composites (MMCs) instead of ordinary alloys. The great strength-to-weight ratio of 

aluminium composite MMCs makes them the most popular. 
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1 INTRODUCTION 

Two or more unique constituent materials may 

be combined into a single component in the 

form of composite materials, which are 

engineered materials built from two or more 

discrete components. In the context of 

structural materials, a composite material is 

onethat has been synthesised or intentionally 

constructed by mixing two or more materials 

that have distinct properties. The matrix phase 

is one of the constituents, whereas the 

reinforcing phase is another. The phase of 

reinforcing is included into the matrix in order 

to provide the required property. 

For its low density, isotropic nature, cheap 

manufacturing costs, and simpler secondary 

processing like fabrication and usage than 

typically used materials, Particulate Aluminum 

Reinforced Composite Materials (PARCMs) are 

frequently employed. Al-7075's mechanical 

characteristics are now being studied in relation 

to the effects of reinforcing materials such as 

cenosphere and e-glass. The weight 

percentages of cenosphere, e-glass, and Al- 

7075 alloy in stir-casting hybrid composites 

were varied, and the castings were then 

machined to a standard test specimen size. The 

specimens are next subjected to tensile testing. 

2. THE GOALS OF CURRENT RESEARCH 

Using the stir-casting method, this research 

aims to produce an Al 7075/Cenosphere-E glass 

composite. In this method, the particulate is 

mechanically mixed into a molten metal bath 

before being transferred into a mould before 

solidification is complete. Aluminum alloy 7075 

ingots must be roasted in this method in order 

to The molten condition of the furnace. It's 

possible to use a mechanical stirrer to produce a vortex at 800-

850oC temperature. furnaces are used to preheat Cenosphere 

particles. The furnace's temperature is kept between 825 and 

855 degrees Fahrenheit. Preheated cenosphere particles and e-

glass should be added while stirring of the melt. After the 

cenosphere and E- Glass fibres have been added, the melt must 

be stirred for another 15 minutes to ensure that they are 

evenly mixed. 

To make a casting, the melt is poured into a mould that has 

been heated to a certain temperature. For mechanical testing, 

these specimens are compared to pure Al 7075. 
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2. EXPERIMENTAL DETAILS In our 

experiments, we take the following steps: 

3. Selecting a Substance 

4. 2. Preparation of the composite 

5.  

6. 3. Testing 
 

 
1.1 Material selection 

It was made of Al 7075 alloy 

(matrix), E-glass short fibres 

(reinforcement) and cenosphere 

(reinforcement). Table 1 shows 

the chemical composition of 

Al7075. 

 
 
 
 
 

 
Table 1: Chemical Composition of Al 7075 

 
 
 
 
 
 

1.2 Composite preparation 
 

 
E-glass short fibres were utilised 

as reinforcement, and the 

percentage of E-glass short 

fibres changed from 1% to 5% 

by weight in step-by-step 

increments for the cenosphere 

concentration in the composite. For the 

production of the composite materials, a liquid 

metallurgical process using an alumina-coated 

stainless steel stirrer generated a vortex in the 

Compositio 
n 

Zn Fe Mg Mn Cu Si Cr Ti 

% 
Compositio 
n 

5.6 0.5 2.5 0.3 1.6 0.4 0.23 0. 
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molten metal pool where the cenosphere 

particles were inserted. Adding a layer of 

alumina to the stirrer prevents the migration of 

ferrous ions into the molten metal from the 

stirrer's substance. 550 rpm was the rotational 

speed of the stirrer, and its depth of immersion 

in the molten metal was about two-thirds of the 

depth of the metal. The period prior For 3 to 4 

minutes, the liquid melt was degassed with 

pure nitrogen before adding the cenosphere 

particles and short E-Glass fibres. Preheated 

permanent moulds were tilt poured with the 

final slurry to set it up. 

 

Figure 3.1 Furnace 
 

 
Figure 3.2 Die 

 

 

 
Figure 3.3 pouring 

 
 
 

 
Figure 3.4 specimen after casting 

 

 
1.3 Machining 

Casted specimens must be further shaped using 

a Lathe in the Machine shop since they lack the 

requisite dimensions. Casted specimens. The 

specimen's centre section diameter must meet 

the standard before it can be tested on the 

machine 
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Figure 3.5 Lathe machine 
 

figure 3.6 Hardness specimens 

Figure 3.7 tensile specimens 

1.4 Hardness test 
 

 
Hard steel or carbide spheres of specified 

diameter are used to indent a material's 

surface, and the diameter of the indentation 

left after the test is used to measure Brinell 

hardness. An indentation with a surface area of 

square millimetres is referred to as having a 

Brinell hardness number, or simply a Brinell 

number. Even if a pressure reading is obtained 

as a by-product, its units are seldom specified. 

The BHN is determined using the following 

formula: 

 
 
 
 
 

 

Where 
 

 
Number of Brinell hardness in Brinell hardnessF 

= the imposed load in kg 

D = the spherical indenter's diameter in 

millimetres 

Di is the resultant indenter impression's 

diameter, measured in millimetres 
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and Glass fibres rises, it is apparent that 

ductility is diminishing. AA7075 alloy had the 

 
 
 
 
 
 
 
 
 

 
Conclusion 

1. A composite metal matrix of aluminium 7075 

and titanium It was possible to effectively 

synthesis E-glass and cenoshere composites 

with varied weight fractions using the stir 

casting process. 

When compared to an unreinforced alloy, the 

Al7075-GF-cenoshere composite has a twofold 

increase in hardness due to the addition of glass 

fibres. 

When secondary aluminium particles are added 

to the alloy, the composites' ductility decreases. 

When compared to the hybrid composites, 

however, Al7075 alloy has a greater ductility. 

4. The ultimate tensile strength of Al7075 alloy 

and Al7075-GF-Cenoshere composites rises 

when the proportion of dual reinforcement is 

increased. 

REFERENCES 

[1] GK Purohit Modeling of Al7075/Al2O3 

composites made by stir-casting to estimate 

impact strength. In 2012, 3248-3253 was the 

range. 

[2]a woman named Indumati B. Deshmanya 

Factorial design of experiments is used to 

predict the hardness of forged Al7075/Al2O3 

composites. January and February 2012, pages 

84 to 90. 

[3J. Lakshmipathy A study of the effects of 

reinforcement, stroke, and load on the 

reciprocating wear behaviour of 7075Al/SiC and 

6061 Al/Al2O 3 composites. At 117-126, 2014. 

[4] Al 7075-Cenosphere Composite Fabrication 

and Characterization & Comparison with Pure 

Al 7075: A Review March 2015, 7-20. [4] Vikrant 

Rice husk ash-reinforced aluminium metal 

matrix composites were prepared and 

characterised by ChandelD. Siva between 

January – June 2016. 

[5] Hybrid Al-Si-Mg Composite Wear and 

Hardness Evaluation under Various Aging 

Conditions by H. GhanashyamShenoy In the 

month of August, 2012. 

[6] Dr. Sumathymuniamuthu's study on the 

mechanical characteristics of Al 7075-Al2O3 

metal matrix composite. December 2016, 474 

through 482. 

JOM 1986, Vol. 38 (03), pg. 17 Vikrant Chandel, 

Onkar Singh Bhatia, M.S. Sethi, "metal 

substitution by composite" 

[7] As cited in: [7] Pradeep R*, Praveen Kumar 

B.S, and Prashanth. 

[8] Dr. M. Sreenivasa Reddy; Applied load, 

sliding distance, and oxidation all affect the dry 

sliding wear behaviour of Al-10 Si/Cp 

composites generated by vacuum infilatration 

processes. Liu Yao-hui et al. "High temperature 

friction and wear behaviour of Al2O3 and /or 



CTMJ | traditionalmedicinejournals.com Chinese Traditional Medicine Journal | 2023 | Vol 6 | Issue 3  

Carbon short fibre reinforced Al-1 Si alloy 

omposites" Wear 56, 014, pages 75-285. 

[9] Sandeep. wearing of aluminium and 

magnesium metal matrix composite materials, 

Wear Vol.165, 1993 pages 1-226, 

[10] Aluminum flyash composites – 

experimental research with mechanical 

properties viewpoint 2015, 78-83. [10] 

Muruganandhan.p. 

[11] Zhang and colleagues, "Dry sliding wear 

behaviour of Al2O3-Al composites generated by 

centrifugal force infiltration," Material Science 

and Technology, pp. 483-488 (1996), 

[12] Al–12% Si alloy reinforced with a low 

volume percentage of Si particles was studied 

for its wear behaviour. [12] Ravichandran M 

et.al. JCT Volume 57 Issue 12 is published in 

December. 

[13] ‘Using natural minerals, Basavarajappa et al. 

developed a lightweight aluminium alloy hard 

particle composite for wear-resistant 

applications. Paper number TS- 4/5, 2003, 

Bhopal, National Conventions on Emerging 

Materials for Wear Applications.. 

[14][Chem. Abstr 1960, 54, 19430e, R.L. 

Trumper, 157, 477 May 29, 1958. 

[15] K. Dhingra, B67 117 – 30 (1962); Chem. 

Abstr. 1962, 57, 12166a 

[18Chemical  Abstracts,  1975,  82,  159934x; 

Mechmet Acilar, Ferhat Gul, 1974; 33(8), 408- 

16. 

[19] Chem. Abstr [Thakur, R.S. (1975)], Harvath, 

G. (1975) and Muralidhar J. (1977)] 1975, 83, 

196543k. 

[20] It was published in 1977 in the Chem Age 

of India, 28(2): 39-40. 

 

 
[21] Development of lightweight ALFA 

composites, international journal of 

engineering, science and technology, RAO, J. 

BABU (2010). Issn't it time for a change? 

[22] Wetting and Interfacial Hemistry in Liquid 

Metal eramic Systems" by N.Eustathopoulos, D. 

Hatain, and L. Oudeurier is published in Mat.Sci 

and Engg, Volume 135A (pp.83-88) in 1991. 

[23] "Metal Matrix omposite thermal 

mechanical behaviour" by M. Taya and 

R.J.Arsenault, Pergamon Press, 1989. 

Low-cost aluminium composites for aircraft 

engine structural applications have been 

evaluated by D. L. McOanels and R. A. Signorelli, 

Metallurgical Society of the American Institute 

of Mining Metallurgical and Petroleum 

Engineers, Atlanta Georgia, March 6–10, 1983. 

[25] Chem. Abstr.1983, 99,73009 p.For further 

information on Stanescu's research, see: [26] 

Stanescu N.; Chem. Abbrev.1991; 114,86023s. 

"Preparation and casting of Metal-Particulate 

NonMetal omposites" by R. Mehrabian, R.G. 

Riek, and M. Flemings, Metall. Trans, Vol. 5A, 

1974 pp. 1899-1905. 

Pg 65 of C.S. Ramesh & Spectrum Publishers, 

Bangalore (1995), Engineering Materials. 



CTMJ | traditionalmedicinejournals.com Chinese Traditional Medicine Journal | 2023 | Vol 6 | Issue 3  

Developments in Cast Metal Matrix Composites 

over the last three and a half decades," Proc. of 

the Third International Conference on Advances 

in Composites, ADCOMP-2000, August (2000), 

Bangalore, Editors: E.S. Dwarkadasa & C. G. 

Krishnadas Nair, K.G Satyanarayana, R.M. Pillai, 

B.C. Pai, M. Kestursatya, P.K. Rohatgi 

[25] A study published in Gangneng Cailium, 

Functional Materials, Vol. 38, No. 5, October 

1997, found that the antifriction and wear 

resistance capabilities of carbon composites 

were affected by the carbon fibre content of 

the material. 

[26] Whitehouse and Clyne's paper, "Effects of 

reinforcement content and form in metal- 

matrix composites, Composites, V 24, (3) 

(1993), 256 – 261, is a good example of this 

[26 CS Ramesh, "Preparation and 

characteristics of Al-feldspar composites," 

Bangalore University, Bangalore, M.E. Thesis 

(1988). 

[29] This is based on the work of P.K. Rohatgi 

and S. Ray in AFS Transactions. 

[31 Carbon/ Carbon Protected / Protedted, 

Mater. Engg. Vol 108(8), pages 34-35, 1991, by 

Herbert Dietrich. 

[35] In "Non-Metallic Materials for Gas Turbine 

Engines: Are They Real?" [29] T.S. hester 

Materials Science and Technology, 

1991;139(6):32-39 

[37]M.V. Roode, J. R. Price, and Stala, "ceramic 

Oxide oatings for the orrosion protection of Si," 

J. Engg, Gas Turbines, and Power Transmission, 

ASME, Vol. 115(1), 1993, p.139-149. 

[39] 

[40]Part II: Materials characteristics of metal 

matrix omposites, D. Huda et al, "Journal of 

material processing technology, Vol. 37 (1993), 

58-541". 

At BARC, Mumbai, in 2002, the DAE-BRNS 

International Symposium on Applications of 

Power Beams in Advanced Material Processing 

was held, where Alok Satapathy and S. Mishra 

presented a paper titled "Plasma Spray Oating 

of Red Mud on Metal." 

[41]E. Hunt, P.D. Pitcher and P. J. Gregson, 

“Advanced Al and Mg Alloys”, T. Khan and G. 

Effenberg eds., ASM. 

[42]D. H. Kim, E.J. Lavernia and J. . Earthman, “ 

Fatigue rack growth behaviour of a continuous 

alumina fiber reinforced Magnesium alloy”, 

High performance omposites for the 1990‟s 

eds. S.K. Das, . P. Ballard and F. Marikar, TMS- 

New Jersey, 1990, pp 117-126. 

[43]P.J. Meachter and J.E. Oneil, 

“Communication: Rapid Solidification 

Processing of Magnesium-Lithium Alloys”, 

Metall. Trans., Vol. 15A, 1984, pp 37-240. 

[44]J.E. Hack, R. E. Page and G.R. Leverant, 

“Tensile and Fatigue Behaviour of Aluminium 

Oxide Fiber Reinforced Magnesium omposites: 

part I. Fiber Fraction and Orientation”, Metall. 

Trans., Vol. 15A, 1984, pp 1389-1396. 

[45]D. hatain and L. oudurier, “Wetting and 

Interfacial hemistry in Liquid Metal eramic 

Systems”, Mat.Sci and Engg. Vol.135A, 1991, pp 

83-88. 



CTMJ | traditionalmedicinejournals.com Chinese Traditional Medicine Journal | 2023 | Vol 6 | Issue 3  

[46]M. Taya & R.J.Arsenault, “Metal Matrix 

omposite thermo mechanical behavior”, 

Pergamon press, 1989. 

[47]R.J.Arsenault, „The Strengthening of Al Alloy 

6061 by Fiber and Platelet Silicon arbide,‟ Mat. 

Sci. Engg., Vol. 64, 1984, pp171-181. 

[48] Kassim S. Al-Rubaie, Humberto N. 

Yoshimura, Jose´ Daniel Biasoli de Mello, “Two- 

body abrasive wear of Al–SiC composites”, 

Wear 233–235 _1999. 444–454. 

[49] ROHATGI, P.K (2006):- “Applications of fly 

ash in synthesizing low cost Metal Matrix 

Composites for automotive and other 

engineering applications”, JOM, vol. 58, issue 

no.11, pp.71-76,2006. 

[50] RAO, J.BABU (2010):- “Development of light 

weight ALFA composites”, interntional journal 

of engineering, science and technology. Vol.2, 

issue no.11, pp. 50-59, 2010. 

[30] SHANMUGHASUNDARAM, P. (2011):- 

“Some studies on Aluminium- Fly Ash 

composites fabricated by two step stir casting 

method”, European journal of scientific 

research, vol. 63, issue no.2, pp. 204-218, 2011. 

[46]V. Constantin, L. Scheed & J. Masounave, 

“Sliding Wear of Aluminum- Silicon Carbide 

Metal Matrix Composites” Journal of Tribology, 

ASME, 1999. 

 

 
[47]D. L. McOanels and R. A. Signorelli, 

“Evaluation of Low-Cost Aluminum Composites 

for Aircraft Engine Structural Applications” 

Metallurgical Society of the American Institute 

of Mining, Metallurgical and Petroleum 

Engineers Atlanta Georgia, March 6-10, 1983. 

[48]J.D. Raja Selvam, D.S.Robinson Smart, 

I.Dinaharan, Microstructure and some 

mechanical properties of fly ash particulate 

reinforced AA6061 aluminum alloy composites 

prepared by compocasting, Materials and 

Design 49 (2013) 28–34. 

[49]L. Rogal, J. Dutkiewicz, H.V. Atkinson, L.L. 

Dobrzynska, T. Czeppe, M. Modigell, Mater. Sci. 

Eng. A 580 (2013) 362–373. 

[50]K.S. Ghosh, N.Gao, Determination of kinetic 

parameters from calorimetric study of solid 

state reactions in 7150 Al–Zn–Mg alloy. Trans 

Nonferrous Met Soc China. 2011;21(6):1199– 

1209. 

[51]D.S. Prasada, C.Shobab, N.Ramanaiah, 

Investigations on mechanical properties of 

aluminum hybrid composites, J Mater Res 

Technol. 2014;3(1):79–85. 

[52]K H W Seah, S C Sharma, A Ramesh, 

Mechanical properties of cast aluminium alloy 

6061- albite particulate composites, 

Proceedings of the Institution of Mechanical 

Engineers, Part L: Journal of Materials Design 

and Applications 214 (2000) 1-6. 

[53]U.Cocen, KazimOnel, Ductility and strength 

of extruded SiCp/aluminium-alloy composites, 

Composites Science and Technology 62 (2002) 

275–282. 

International 97 (2016) , 49-58. 


