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Abstract. The exceptional level of performance. In this work, the manufacture 

and characterization efforts are focused on a metal matrix nano-composite ma-

terial that contains reinforcements made from agricultural waste. It is very de-

sired to have composites that are constructed using aluminium 7175 as its foun-

dational material and are reinforced with rice husk ash (RHA) and aluminium 

oxide. A process known as squeeze casting is used in the production of the 

breakthrough composite material. Through the percentage of Al2O3 is main-

tained at 3, the total size percentage between its metal contact and rice husk ash 

is allowed to range from 0% to 15% with a continual rise of 5%. The created 

composite is characterized by a wide range of characteristics, including its exte-

rior morphological wear, hardness, durability, elasticity, and XRD and XDS 

analyses. The strength of tensile, durability, and sharpness of the data indicate 

that the manufactured affordable compound material performs better than the 

raw material. 

Keywords: Powder metallurgy, X-ray diffraction, SEM, density, Wear, and 

corrosion resistance tests. 

1 Introduction 

Developing innovative solutions to the growing number of problems encountered by a 

broad range of sectors is now the top priority of the Composite Nan materials Investi-

gations Organization on a global scale. Among its class of unique chemicals, metal 

matrix composites, or MMCs for short, are an essential subset. A broad variety of 

specialized operations may have made use of such aluminium matrix alloys, especial 
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ly when contrasted to unenforced components. Metal matrix composites are in high 

demand in the aerospace, automotive, and military industries because of their excep-

tional creep resistance, thermal conductivity, uniformity of dimensions, and general 

stiffness, which includes toughness. references [1,2]. However, because to the in-

creased cost of the reinforcements utilised, these materials have the drawback of be-

ing more expensive. In terms of porousness, the 9% (SiC/Al2O3/PKSA) alloy addi-

tives into Al-7075 mixture are establish is equal to 1.92 percent lower than those of 

the Al-7075 matrix alone, which is 2.3 percent. Its consolidation with shapeless ce-

ramics into the hybrid nano-composite increased the microhardness by 89% and the 

strength by 9% when contrasted with a Al7075 also different additives in the form of 

nano size. This occurred because shapeless ceramic material is included. This tensile 

strength is 26% higher than alloy, and the crash potency is 22% higher; with 9% 

AHNC added, it is even better. This may be attributed to the presence with 

TiO2/PKSA, also an abundance of silica carbide[3]. Researchers have investigated a 

potential new use for particle-reinforced advanced matrix composites (AMCs) that 

uses waste products or commodities as reinforcing components in an effort to create 

cost-effective AMCs [4,5]. They are more affordable and have better overall quality 

with this base component since they include these cheap additions. Consequently, this 

kind of nanocomposite is frequently said to have outstanding performance at a low 

cost. combined materials with a nanostructure. The most common ash additives used 

in agriculture and industry have historically been red mud, charcoal fly ash (FA), 

bamboo leaf ash (BLA), ash from rice husks (RHA), and bagasse ash. on pages 6-8.  

Their less weight relative to the typically used ceramic reinforcing is a major ad-

vantage of these compounds. While silicon carbide weights 3180 kg/m3 also alumini-

um oxide consists of  density  3960 kg/m3 , BLA and RHA both have weights of 360 

kg/m3 and 310 kg/m3 , respectively. So, it is possible to make a cost-effective nano 

composite using these materials. Powdered metalworking, compression moulding, stir 

moulding, and frictional swirl manufacturing are among of the most popular produc-

tion processes for generating nano particle materials based on aluminium [9–11]. One 

inexpensive and efficient way to make nano composites with small particles and no 

holes is using the compression moulding process [12-22]. 

2 Materials and Methods  

The selected procedure is based on the second-step liquid-state manufacturing tech-

nique of compression moulding, which is essential to the creation of this novel, inex-

pensive, and very effective nano-composite. To do this, you will need to melt some 

metal, add the starting quantity of reinforcement, and then pour the mixture into a 

cylinder-shaped mould. The next step is to apply hydraulic pressure to the mixture. 

Composite materials are often manufactured using the compression moulding process, 

as seen in Figure 1. Aluminium 7175 is the preferred base material for the other 

outermost combination's construction, and ash from rice husks (RHA) is the best rein-

forcing.  Table 1 displays the substrate's elemental composition. The effect of RHA 
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on the Al composite's performance is studied by methodically adjusting the weight 

percentage of RHA particles in aluminium 7175 to 0%,5%,10%, and 15%. 

Table 1. Chemical Compositions of Aluminum7175. 

constituent Cr Cu Fe Mg Mn Si Zn Ti Al 

Actual wt% 0.18-0.28 1.2-2 0.2 2.1-2.9 0.1 0.15 5.6 0.1 Bal. 

Fig. 1. Efficient setup for stir casting in MMC manufacturing. 

In this experiment, they used rice husks sourced from local wheat mills to make pad-

dy shell ash granules, after which they purchased their foundation component Al-

7175 directly from the provider. The material's total melting down is achieved by 

placing the molten liquid into a crucible and increasing the temperature to the appro-

priate level. After that, keep the aluminium oxide and rice husks it makes into sup-

plementary import equipment. 

Specimen Name Al-7175 RHA Al2O3 

A0 100 0 0 

A1 92 5 3 

A2 87 10 3 

A3 82 15 3 

It element that warms things up is used here. Preheating the supplied substance is part 

of this system that provides positive reward. Once the base component has melted, 

add the other ingredients using their feeder mechanism and stir along-with the rotat-

ing  inconal rod with duration in minutes of 10 to blend. This next step in the com-

pression setup is to use the warmed bottom dumping method to pour the melting liq-
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uid into the tubular dies. Using a mechanical device to force the spilt liquid to the 

bottom is the last stage. It is the same process as before to make further mixed speci-

mens using the different amounts of rice husks mentioned in Table 2. The specimens 

that have been created exhibit a variety of properties, including hardness, impact, 

tensile behaviour, and wear attributes. While the Universal Testing Machine (UMP) 

can ascertain the tensile strength of the examined specimens, those Brinell methods 

may be used to evaluate the hardness of materials. Figure 3 displays the criteria that 

are followed throughout the assembly of the sample utilised for the tensile evaluation. 

3 Findings and Discussion 

Figure 2 shows that the mechanical characteristics and toughness of the metal compo-

site are improved by dramatically increasing the quantity of ash from rice husk nano-

particles consists in base matrix. After adding 5% paddy husk ashes to the compres-

sion-molded foundation component, the residual durability rises to 128 BHN, an im-

provement of around 20%. This is in addition to the component's toughness of 107 

BHN. In addition, the 10% reinforcement composite with RHS consists 139 BHN of 

hardness, leading its 9 %  above its 5% of additives and around 30% higher than the 

basic material. Because of this, the material lasts longer. In subsequent iterations, 

increasing the additives of RHS beneficial additives proportion with 15% outcomes in 

an even greater increment into combined composites toughness, leading reached 146 

BHN. At this stage, it is a positive indication that the addition of inexpensive 

strengthening significantly improves the hardness of the aluminium base material. 

The inclusion of silica in the reinforcement, which are stronger incorporation of fun-

damental components, might be the reason for this boost in hardness. 

Fig. 2. Hardness compared to RHA % 
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3.1 Tensile properties 

Figure 4 shows that the ductile capability of an Al-7175 foundation component are 

importantly enhanced when aggro-waste of RHA is added to the material. There is a 

ductile energy of 246 MPa shown by its basic component. But when 5 and 10 weight 

ratios of rice husk ash particles are added, this ductile capability increases from 262 to 

273 MPa, respectively. Overall, this tensile performance is 6–11% higher than that of 

its basic component thanks to its improvement. The presence of ash from rice husk 

components may be responsible for this improved performance, especially in prevent-

ing its jointly bonded with point crosswise of its base material after deformation. Be-

cause of this impediment, the displacement is hindered and more tension is required 

to alter the geometry of the material. As a result, prior research has shown that it sig-

nificantly increases the flexibility of its content [23–25]. The hybrid material's quali-

ties are diminished when the rice husk granules are further enhanced, particularly 

when compared to the hybrid material that is reinforced 10 % RHA (Fig. 3). 

Fig. 3. Sample test Example with Ductile Experimentation. 

When aluminium is compressed with ash particles from rice husks, the deformation 

capacity of the metal is drastically decreased. The impact of RHA granules and with 

refinement of sizes due to condensation is the main reason for its subsequent decline 

in value. The compound's pliability is diminished due to the introduction of inconsist-

encies in its sliding flat caused by the addition of reinforced RHA granules. Particles 

of rice husk ash increase in number, the prolonged duration for the compounds that 

are generated decreases[26-32]. 
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Fig. 4. Ductile Strength compared with % RHA 

3.2 Impact strength 

Figure 5 shows that the contact resistance of aluminium 7075 increases with very 

small amounts of encouragement, but decreases with further additions of ash particles 

from rice husks. The compression-induced stress absorption capability of manufac-

tured composites is higher than that of untreated basic materials [33–36]. The com-

pression method improves the components' properties by removing creases that en-

courage strong adherence. Furthermore, a pattern similar to that of elasticity is seen 

for the impact of force. 

Fig. 5.  Impact strength compared with % RHA. 

3.3  Microscopical View of the Topology 

Figure 6a-c show visual topographical of complex compounds made with Al-7175 

and various amounts of Al2O3, rice husk ash, and other ingredients. The statistics 
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show that the total reinforcement seems to be distributed evenly. Both outside and 

within the grains, the Al 7175 alloy's reinforcements are visible. The matrix alloy and 

reinforcements have an impressive metallurgical relationship. More importantly, no 

visible damage is shown by any of the micrographs. In all of the combinations that are 

investigated, there is great dispersion across the matrix and no clustering of rein-

forcements. One important sign of a high-quality nanocomposite includes their pres-

ence significant porousness or fissures. This optical micrograph clearly shows the 

tight link between the matrix material and the reinforcements. Something else that has 

been shown is that there are particles in the boundary region. You will not find any 

holes or voids within the strengthened particles. Enhancing its quantity with additive 

compounds with in its Al7175 may reduce grain size. 

Fig. 6. RHA of 5%, Al2O3 of 3%. b) RHA of 10%, Al2O3 of 3%.c) RHA of 15%, 

Al2O3 of 3%. 

Optical micrographs of the specimen are shown in Figures 6a-c. Hybrid composites 

consistently displayed an a-Al microstructure phase with accompanying Mg Zn2 and 

Al2 Cu Mg precipitate nucleation. Both types of precipitates are observed in the spac-

es through its dendrites in , and few Magnesium Zn2 precipitant are as well located 

within the dendrite arms. Never forget that whether a material is classed as an inter-

metallic or a precipitate is heavily dependent on its shape. 

3.4 The surface Topology 

The scanning electron microscope (SEM) is a powerful and versatile tool for deter-

mining material characteristics. First, Acetone is used for the air-drying of the sam-

ples. Fig.7(a to c) displays the Al7175 micro-structures also mixed nano-composites. 

Elongated grains and non-uniform, acicular particles make up the worked structure 

seen in Figure 7a. Numerous spherical apatite crystals seem to produce Al-7175 mac-

rocracks. The segments are distributed evenly over the grid. The microstructure of the 

reinforcing particles that are incorporated into the matrix remained intact. In contrast, 

alloys develop cracks and holes due to apatite nucleation. Figure 7b shows that it is 

reduced by Al2O3 and particles of rice husks.  
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Fig. 7. Surface Morphology of [a]Al-7175/,RHA of 5%, Al2O3 of 3%. [b]  Al-

7175/,RHA of 10 %, Al2O3 of 3%.[c] Al-7175/,RHA of 15%, Al2O3 of 3%. 

This outward shape proves that the silica fume particles embedded in its homogenous 

allocation medium via strengthening components are effective, as are the rice husks 

particles that are dispersed during mixing. Apatite particle surface grain size might 

shrink when using a 10% hybrid nano-composite. Separation of subdivisions and 

uniform component part dispersion are the primary objectives in metallurgy. Less 

surface cracks and holes are indicative of a stronger sector's equalised morphology 

[37]. Figure 7c shows the refined microstructure, which is characterised by fine grain 

and a hybrid nanocomposite content of 15%. 

3.5 XRD analysis 

X-Ray Diffraction is a non-destructive technique used to examine crystalline materi-

als. The XRD analysis of all samples is done to find the percentage of Al2O3 and the 

percentage of rice husks produced, as shown in Figure.8 (a-c). 

An Al-7075-Fig. 8a, for orientations 2θ = 23°, 31°, and 39°, there are notable Al seg-

ments. According to JCPDS card 89-4184 [38], those direction figures are consistent. 

Despite this, the sample crystallinity may be qualitatively evaluated by comparing the 

reflection strength to the matrix. Sharp segments and strong hints suggest that the Si 

phase increases within the range of 5–15 weight percent mixed composites [39]. con-

ditions leading to ignition (more than 3% Al2O3), the material becomes highly crystal-

line, as seen in Fig. (8b) via intense XRD reflections. New limitation with 2Ϙ= 20°, 
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30°, and 68°. Fig. (8c) show that the 15% mixed composite shows significant evi-

dence. 8c, that is, the material's strength is improved as a result of the lower density 

and higher concentration of rice husks. The presence of Al2O3 in rice husks causes 

the C and O peaks to be more prominent. Increasing the mixture composite by 15% 

has the potential to improve the Al segment while decreasing the Si and C phases as a 

result of too many reinforcements. 

Fig. 8.  XRD analysis of [a]Al-7175/,RHA of 5%, Al2O3 of 3%. [b]  Al-7175/,RHA of 

10 %, Al2O3 of 3%.[c] Al-7175/,RHA of 15%, Al2O3 of 3%. 
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3.6 XDS analysis 

Fig. 9. XDS Analysis of [a]Al-7175/,RHA of 5%, Al2O3 of 3%. [b]  Al-7175/,RHA of 

10 %, Al2O3 of 3%.[c] Al-7175/,RHA of 15%, Al2O3 of 3%. 

By using the X-ray spectra (EDS), SEM thermo-analysis is performed. The energy 

dispersive spectroscopy (EDS) method determines the chemical properties of a sub-

stance by analysing x-rays emitted by an electromagnetic field under illumination. 

The EDS spectra of hybrid nano-composites made of aluminium and an alloy are 

shown in Figure 9 (a-c). 

Figure 9a shows the maximum values of aluminium, iron, and carbon in aluminium 

alloy. The first aluminium peaks are strong, but the presence of reinforcing particles 

makes them less so. Fig. 9(b) shows an EDS continuum of a hybrid nano-composites 

of Al-7175/Al2O3/rice husks, exhibiting peaks for Al, Fe, C, Si, and O. A harder-

constituent portion allows a Si and O to max out their increase. Figure 9c shows that 

the Al peak is shorter and the Si and O peaks are larger when the concentration of rice 

husks is 15% and 3%, respectively. 

4 CONCLUSIONS 

The compression melting procedure is used to successfully make an aluminium ma-

trix composite that is enhanced with ash from rice husks. Some of the findings from 
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the many analyses of the various combinations of their hardness, impact, and tensile 

qualities are as follows: 

 An inexpensive and lightweight material composite might be made by using ash 

from rice hulls. 

 Incorporating ash produced from rice husks reduces energy effect, according to 

research. Combining it with RHA makes it less expansionary, which improves its 

composite brittleness from 

 Hardness measurements for the Al/RHA combination show an increasing trend, 

with an increase in the material's total hardness brought about by the addition of 

15 wt% ash from rice husks. 

 The tensile strength of Al-7175 is enhanced when bagasse ash is added to the ma-

terial. 

Acknowledgments. All authors have accepted responsibility for the entire content of this man-

uscript and consented to its submission to the journal, reviewed all the results and approved the 

final version of the manuscript. L.Jayahari and A.Seshappa designed the experiments and 

K.Chandra Sekhar B.Subbaratnam carried them out. K.Prudhvi Raj and P.Prasanna developed 

the model for characterization. A.Seshappa prepared the manuscript with contributions from all 

co-authors. 

Disclosure of Interests. 

NA 

References 

1. J.J. Moses, I. Dinaharan, S.J. Sekhar.: Characterization of silicon carbide particu-

late reinforced AA6061 aluminum alloy composites produced via stir casting, 

Procedia Mater. Sci. 5  106–112(2014). 

2. V. Bharath, M. Nagaral, V. Auradi, S.A. Kori.: Preparation  of  6061Al-Al2O3 

MMC’s by stir casting and evaluation of mechanical and wear properties, Proce-

dia Mater. Sci. 6 ,1658–1667(2014) 
3. A. Seshappa, B. Anjaneya Prasad Characterization and Investigation of Mechanical Prop-

erties of Aluminium Hybrid Nano-composites: Novel Approach of Utilizing Silicon Car-

bide and Waste Particles to Reduce Cost of Material. ISSN Silicon, 1876-990X, 2020, 

https://doi.org/10.1007/s12633-020-00748-z 

4. K.K. Alaneme, I.B. Akintunde, P.A. Olubambi, T.M. Adewale.: Fabrication char-

acteristics and mechanical behaviour of rice husk ash–Alumina reinforced Al-

Mg-Si alloy matrix hybrid composites, J. Mater. Res. Technol. 2  60–67(2013) 

5. S. Prakash Kumarasamy, K. Vijayananth, T. Thankachan, Muthukutti G. 

Pudhupalayam.: Investigations on mechanical and machinability behavior of



468 L. Jayahari et al.

aluminum/flyash cenosphere/Gr hybrid composites processed through compo-

casting, J. Appl. Res. Technol. 15 ,430–441(2017) 

6. K. Soorya Prakash, P.M. Gopal, V. Kavimani.: Effect of rock dust, cenosphere 

and E-waste glass addition on mechanical, wear and machinability behaviour of 

Al 6061 hybrid composites, Indian J. Eng. Mater. Sci. 24,  270–282,(2017). 

7. A. Bahrami, M.I. Pech-Canul, C.A. Gutierrez, N. Soltani.: Effect of rice-husk ash 

on properties of laminated and functionally graded Al/SiC composites by one- 

step pressureless infiltration, J. Alloys Compd. 644, 256–266. (2015) 

8. Y.R. Loh, D. Sujan, M.E. Rahman, C.A. Das, Sugarcane bagasse—The future 

composite material: A literature review, Resour Conserv Recycl 75 (2013) 14–22. 

9. K.S. Prakash, A. Kanagaraj, P.M. Gopal.: Dry sliding wear characterization of Al 

6061/rock dust composite, Trans. Nonferrous Met. Soc. China 25, 3893– 3903, 

(2015) 

10. S. Karthik, K.S. Prakash, P.M. Gopal, S. Jothi.: Influence of materials  and ma-

chining parameters on WEDM of Al/AlCoCrFeNiMo0. 5 MMC, Mater. Manuf. 

Process. 34, 759–768. (2019) 

11. K.S. Prakash, R.S. Moorthy, P.M. Gopal, V. Kavimani.: Effect of reinforcement, 

compact pressure and hard ceramic coating on aluminium rock dust composite 

performance, Int. J. Refract. Met. Hard. Mater. 54, 223–229.(2016) 

12. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Nisaanthakumar 

Nithyanandam, Karthikeyan Rajendran, Kesavaprasad Kothandapani Radha-

krishnan.:  Investigation of mechanical properties and dry sliding wear behaviour 

of squeeze cast LM6 aluminium alloy reinforced with copper coated short steel 

fibers, Trans. Indian Inst. Met. 71 (4) 813–822. (2018) 

13. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Arunprasad Narippala-

yam Thangaraj, Harishankar Sekar.: Dry sliding wear characterization of squeeze 

cast LM13/FeCu composite using response surface methodology, China Foundry 

14 (6) 525–533. (2017) 

14. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Kirubaharan Krishna-

moorthy, Kamal Shankar Selvaraj, Prabu Govindan.: Effect of copper coating and 

reinforcement orientation on mechanical properties of LM6 aluminium alloy 

composites reinforced with steel mesh by squeeze casting, Trans. Indian Inst. 

Met. 71 (5),1041–1048. (2018) 

15. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari.: Investigation on me-

chanical and wear properties of zinc-coated steel wires reinforced LM6 

,1850125.(2019) 

16. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari.: Effect of stir cast pro-

cess parameters on wear behaviour of copper coated short steel fibers reinforced 

LM13 aluminium alloy composites, Mater. Res. Express 5 (6) (2018). 

17. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Rohith Selvarajan, Su-

jeevan Athanarsamy, Satheshkumar Arumugam, Gajendhiran Veerakumar,.: In-

vestigation on mechanical properties and wear behaviour of squeeze cast LM13 

aluminium alloy reinforced with copper coated steel wires, Zeitschrift für 

Physikalische Chemie 232 (12) 1787–1796. (2018) 

18. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Rohith Selvarajan, Ra-

makrishnan Kanagaraj, Palanisamy Angappan.: Investigation on microstructure 

and tensile behaviour of stir cast LM13 aluminium alloy reinforced with copper



Manufacturing with Investigations on Al-7175/RHA/Al2O3 469

coated short steel fibers using response surface methodology, Trans. Indian Inst. 

Met. 71 (9) (2018) 2221. 

19. Kamal Shankar Selvaraj, Prabu Govindan.: Investigation of the mechanical prop-

erties of a squeeze-cast LM6 aluminium alloy reinforced with  a  zinc- coated 

steel-wire mesh, Materiali tehnologije 52 (2) 125–131. (2018) 

20. Chelladurai, Samson Jerold Samuel, Ramesh Arthanari, Rohith Selvarajan, 

Thirumal Prasanna Ravichandran, Saravana Kumar Ravi, Siva Rama Chandran 

Petchimuthu.: Optimisation of dry sliding wear parameters of squeeze cast 

AA336 aluminium alloy: copper-coated steel wire-reinforced composites by re-

sponse surface methodology, Int. J. Metalcast 13 (2)  354–356. (2019) 

21. S.J.S. Chelladurai, T. Murugesan, T. Rajamani, S. Anand, S.J.P. Asok, S. Kumar-

avel.: Investigation on mechanical properties and tribological behaviour of stir 

cast LM13 aluminium alloy based particulate hybrid composites, Materialwiss 

Werkstofftech 50 (7) 864–874. (2019) 

22. S.J.S. Chelladurai, R. Arthanari.: Prediction of hardness of stir cast LM13 alumi-

num alloy-copper coated short steel fiber reinforced composites using response 

surface methodology, Materialwiss Werkstofftech 51 (2), 221– 229. (2020) 

23. P. Paranthaman, P.M. Gopal, N.S. Kumar.: Characterization of economical alu-

minium MMC reinforced with weld slag particles, Adv. Manuf. Technol., 

Springer  9-16(2019) 

24. C. Saravanan, S. Dinesh, P. Sakthivel, V. Vijayan, B.S. Kumar.: Assessment of 

mechanical properties of Silicon Carbide and Graphene reinforced aluminium 

composite, Mater. Today: Proc. 21  744–747. (2020) 
25. T. Sathish, D. Chandramohan, V. Vijayan, P.J. Sebastian, Investigation on microstructural 

and mechanical properties of Cu reinforced with Sic composites prepared by microwave 

sintering process. 

26. A.D. Das, J Adv Res Dyn.: Control Syst 11 1112–1118, https://doi.org/ 

10.5373/JARDCS/V11SP12/20193317. (2019) 
27. R. Karuppasamy, Das A. Daniel.: J. Adv. Res. Dyn. Control Syst. 11 1086– 1092, 

https://doi.org/10.5373/JARDCS/V11SP12/20193313. (2019) 

28. A.D. Das, J. Adv. Res. Dyn. Control Syst 11 https://doi.org/10.5373/ 

JARDCS/V11SP12/20193318. (2019) 
29. V. Kavimani, K.S. Prakash, T. Thankachan, S. Nagaraja, A.K. Jeevanantham, J.P. Jhon, 

Silicon 12, 1161–1175, https://doi.org/10.1007/s12633-019- 00205-6. (2020) 

30. V. Kavimani, K.S. Prakash, J. Phys. Chem. Solids 110 (2017) 409–419, https:// 

doi.org/10.1016/j.jpcs.2017.06.028. 
31. V. Kavimani, K. Soorya Prakash, T. Thankachan.: Meas. J. Int. Meas. Confed. 145 335– 

349, https://doi.org/10.1016/j.measurement.2019.04.076. (2019) 

32. V. Kavimani, K.S. Prakash, T. Thankachan.: Compos. Part B Eng 162 508– 521, 

https://doi.org/10.1016/j.compositesb.2019.01.009. (2019) 

33. V. Kavimani, K. Soorya Prakash, T. Thankachan.: Surf. Interf. 6 143–153, 

https://doi.org/10.1016/j.surfin.2017.01.004. (2017) 

34. V. Kavimani, K.S. Prakash.: Silicon 10 2829–2843, https://doi.org/ 

10.1007/s12633-018-9823-2. (2018) 
35. V. Kavimani, K.S. Prakash, T. Thankachan.: Compos. Part B Eng. 167 621– 630, 

https://doi.org/10.1016/j.compositesb.2019.03.031. (2019) 

36. A. Daniel Das, K. Thirunavukkarasu.: Test Eng. Manag. 83 15293–15299. (2020)



37. Kumar GP, Keshavamurthy R, Tambrallimath V, Biswas R, Andhale YS.: Mechanical 

Properties of Al7075-SiC-TiO2 Hybrid Metal Matrix Composite. In AdvManuf and Mater 

Sci 1:301-307(2018) 

38. Sambathkumar M, Navaneethakrishnan P, Ponappa KS, Sasikumar KS.: Mechanical and 

corrosion behavior of Al7075 (hybrid) metal matrix composites by two step stir casting 

process. Latin Amer J of Solids and Struct 14:243-55(2017) 

39. Murali M, Sambathkumar M, Saravanan MS.: Micro structural and mechanical properties 

of AA 7075/TiO2 in situ composites. Univer J of Mater Sci 2:49-53. (2014)

470 L. Jayahari et al.

        The images or other third party material in this chapter are included in the chapter's 
Creative Commons license, unless indicated otherwise in a credit line to the material. If material 
is not included in the chapter's Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain 
permission directly from the copyright holder. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/), 
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license and indicate if changes were made.

http://creativecommons.org/licenses/by-nc/4.0/

	Manufacturing with Investigations on Al-7175/RHA/Al2O3 Composite Using a Stir Casting



