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Abstract: The Industry which is making automobile bodies or spare parts used materials that have high strength like compression,
tensile and long life features that need to develop in which is the composition of Aluminum 7075(AA 7075), Boron Carbide(B4C),
and Halloysite Nanotube(HNT) from this composition we can get the material that will be compatible for the manufacturer to
achieve required properties of the material that will have the harder and strength compared to the conventional material used for
making the components, we can get the hardness and strength of the material by the composition of AA7075 and B4C but the
mixing of HNT in the existence composition that will be added one more property that is corrosion resistance it will increase the
life of the material. We'll combine the fabric by stir casting methodology during this Stir casting is an associate degree applicable
methodology for composite the metallic element alloy and also the alternative material fabrication and widely used industrial
fabrication, because of the key vital of the method area unit flexibility, cost-effectiveness and best appropriate for production. Use
of the material to make car body, muffler, chassis, brake, etc.

Index Terms - AA7075, BAC, HNT, Hardness, Methodology, Stir Casting, Flexibility.

l. INTRODUCTION

In the field of the Automobile industry and effectiveness of corrosion is very important, failure or drawback in the corrosion may
lead to affect the parts of the automobile industry the composition of the material of Aluminum 7075; Boron carbide with Halloysite
Nanotube reinforcement material because the reinforcement material composite material has got some properties that will increase
the lifetime of the material the primary thing is to need to get high corrosion resistance and not affect the environment and human
health as compared to another nanotube like carbon nanotube, therefore the halloysite nanotube is also known as a green nanotube.
The composition material becomes an alternative for automobile and part industries thanks to its tunable mechanical properties like
terribly high strength-to-weight magnitude relation, superior wear resistance, larger stiffness, higher fatigue resistance, controlled
coefficient of thermal growth, and sensible stability at elevated temperature[1][2].

Stir casting is an Associate in Nursing applicable technique for composite metallic element alloy and also the different material
fabrication and widely used industrial fabrication, thanks to the most important vital of the method square measure flexibility, cost-
effectiveness and best appropriate for production. The distribution of the reinforcement particles within the final ready composite
regulates the anticipated properties of the material. However, the distribution of reinforcements is ruled by stirring method
parameters[3].

The study of the result of stirring parameters within the particle distribution and the best choice of those continues to be a challenge
for the ever-growing industries and analysis. during this chapter correct and precise tries were taken to explore the result of stirring
parameters in the stir casting method strictly, best values of stirring parameters were instructed which can be useful for the researchers
for the event of the material.

This may additionally offer an improved vision towards the choice of stirring parameters to produce the material comprising
superior mechanical properties.

2.Halloysite Nanotubes

Halloysite nanotubes are eco-friendly nanotubes with low values than carbon nanotubes. In recent years there has been
growing concern regarding the impact of carbon nanotubes on human health and on the atmosphere thanks to their doubtless harmful
nature. Halloysite nanotubes notice varied industrial applications like additives within the industry, polymers, plastic, and electronic
elements. The HNT is naturally found on the earth, but it takes time to prepare therefore it is unique and versatile material on earth.
It is made up of two layers of aluminum, silicon, hydrogen, and oxygen these tubes are very small in size with a hollow structure
that has an outer and inner diameter that is 100 billionths of a meter, and the length of the tube is about to 500 nanometers to 1.2
microns (1.2x10-6 meter). The HNT is formed when the mismatch of lattice adjacent silicon dioxide and aluminum oxide
layer[1][4].
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HNTs are shown [1]
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Fig 1.(b) Chemically presentation[1]

2.1Properties

[Jlt has a large surface area and very good dispersion.

[JThe capability of large amounts of ion exchange.

[11t can remain the same, with sustained unharness rates and no initial overdosage
[1Protects chemo agents among its lumen throughout hear the show material process
[JCapable of loading multiple active agents at the same time

[TReduces the degree of pricey active agents

[J1t can be used in any form like powders, creams, gels, lotions, and sprays.

(11t has a high regeneration ability and increased efficiency[1][5].

The HNT has a diameter of outer is 50 to 70nanometers as well inner side has a diameter is 15nanometers with a length of 1 to 0.5
micrometers, the outer surface of the HNT carried out negative charge like silicon dioxide at the 6-7 pH value that known as zeta
potential whereas the inner side of the HNT has smaller positively charge carried out like aluminum oxide with below 8.5 pH value.
The positive charge of the inner lumen promotes the loading of halloysite nanotubes with negative macromolecules within void
spaces, which are at the same time repelled from the negatively charged outer surfaces. The composition of HNT is mainly a
hydroxyl group there is two same group that layer by layer formed a nanotube[1].

2.3Effects of HNT

There is not that many negative effects of HNT like other nanotubes therefore it is known as a green nanotube because the HNT is
not that much toxic like carbon nanotube for human as well as the environment[9].

The HNT can be increased the fatigue strength while moving on the uneven condition for the vehicle that time it will avoid the
component to break[10][11].

3.Composite Materials

Metal matrix composites (MMCs) are developed to reply to the demand for materials with high specific strength, stiffness,
and wear resistance. aluminum is most well-liked as a matrix material in MMCs attributable to its rarity, simple fabricability, and
sensible engineering properties. The series of aluminum alloys heat treatable d Al 7075 has been abundantly explored, exhibits
moderate strength, and finds several applications within the construction, automotive and marine fields Al 7075 possesses terribly
high enduringness, and better toughness and is most well-liked in part and automobile sectors of reinforcement part to the matrix.
sure, appropriate ways square measure metallurgy, spray atomization and co-deposition, plasma spraying, stir casting, and squeeze
casting within the engineering materials[6][7].
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SEM image of Al7075 is shown [6]
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Fig 2. AlI7075

The MMC:s are factory-made by a singular technology like casting because it is cheap and proposes several different choices for
materials and process conditions a characteristic physical mechanism is concerned within the wearing method. That presaging at
varied retrogradation temperatures improves the hardness and tensile properties, ended that the hardness of aged Al 7075 alloy will
increase the improved durability and lower plasticity of the Al 7075 bolstered with five and thirteen micrometers set on particles,
than that of unreinforced material, on the superior mechanical properties of Al 7075. Particulate-reinforced metal matrix composites
area unit various materials because of their strength, ductility, and toughness in addition to their ability to be processed by standard
strategies[8].

AMCs area unit applied with success to structural elements for the most part within the automotive and aviation industries. terribly
restricted analysis has been conducted on B4C because of the reinforcement owing to the high price of B4C powders and
complications within the fabrication of composites.

Al-B4C composites will be processed by low-price casting routes, however, it's tough to fabricate AI-B4C composites by the
mixture of particles into the liquid section, owing to the poor wetting between Al and B4C below 11000C. Besides wetting, the
dominance of the interface of the AI-B4C is additionally vital within the production of forged Al-B4C composites.

As such, within the gift work, AI-B4C composites were processed through a casting route with the addition of K2TiF6 flux, to form
a reaction layer containing twitch and TiB2 at the interface, to extend wettability and interface bonding. Thus, the target of this
work is to research the result of the BAC particles on the mechanical properties and wear behavior of Al 7075-B4C composites.

4.Mechanical properties of Composite material (Al7075 & B4C) with Reinforcement material (HNT)

4.1Tensile Strength

The Tensile strength of composite materials (Al7075, B4C) with HNT reinforcement can be done by the strength and volume. The
breaking strength of the composite material with reinforcement is much greater than the strength of the Al7075 matrix, and therefore
the material determines the ultimate strength of all composite materials.

Find out Young's modulus of the Composite by using the 'rule of mixtures' the equation given like this EC = EF VF + EM VM, in
other words, we can use the equation (VM + VF) =1 or VM = (1 - VF). The elastic modulus in the direction of the fiber can be
controlled by selecting the volume fraction of the fibers.

The Composite Material with HNT Of tensile strength is developed by adding a certain PHR (Parts per Hundred Rubber) [8]of
HNT to composite material then compared to the Al7075 matrix the tensile strength of materials can be increment be done. By
applying the Stress on Al7075 Matrix it absorbs less stress compared to the composite material (Al7075, B4C) and the HNT of
reinforcement is more[8].

4.2Hardness

AHardness is the ability to find composite material of the stress of the internal forces then it can be done by a standard test
where the surface resistance to indentation is measured of the composite material. Then the hardness of the material can be known.
Tests like Vickers hardness, Rockwell hardness

In this paper, the study of the hardness of the composite material is done material by material AlI7075 has higher hardness when
AIl7075 by combining the B4C the composite material increases the hardness of the double layer of material.

So, when Reinforcement material (HNT) is given to the composite material then we know the hardness of the HNT so by adding
to the composite material the reinforcement that is HNT then it increases the ultimate of the hardness of the material[8].The
reinforcement material of HNT to the composite material gives a high extent of plastic deformation, dispersion of the structure to
nanometric sizes, and dispersive reinforcement with halloysite and oxide particles, caused by mechanical alloying, bring about
almost triple growth of micro-hardness to the materials[8].
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4.3Density

The density of a material can be checked by Archimedes' principle in these we are taking the one base composite material and
reinforcement material the method can be done by simply involves weighing in the air or other fluid the composite material AI7075
and b4c have a 2.81 g/cm3 and by adding the reinforcement material HNT has a 2.59 g/cm3 to the composite material than by
adding at certain times of reinforcement material to composite material then we will get different density if we by adding the
different part per hundred rubber of reinforcement to the composite material[6].

5. Corrosion

The property of corrosion that will increase the life of the material if blend this reinforcement material is with composite
material like aluminum and boron carbide it increases the resistance of corrosion because it coated the material like a cover it won’t
enter the water or any moisturizer thing could not make any contact, therefore, the HNT can act like a protector[12].

6. Conclusion

The composite material gives the hardness property that will be harder than the composition of Al 7075 &B4C, it has been
determined that alloys provide remarkable possibilities for financial savings in the plane weight, and in addition enhancements in
the engine overall performance are possible.

The 2000 collection alloys provide electricity and injury tolerance, the 6000 collections are conducive to the right corrosion
resistance and extended machinability, the 7000 collection alloys provide greater electricity doable, and the 8000 sequence alloys
supply possibilities for excessive temperature performance. Through these posted findings, it can be concluded that the specific set
of required houses relies on the precise necessities and applications. Certain houses such as low density, exact fatigue performance,
excessive wear, corrosion resistance, and low fee are viewed as everyday necessities for wonderful functioning in the aerospace
industry.

REFERENCES

[1]R. Kamble, M. Ghag, S. Gaikawad, and B. Kumar Panda, “Halloysite nanotubes and applications: A review.” [Online].
Available: http://www.sciensage.info/jasr

[2] Y. Zhang et al., “Microstructure and performance of a three-layered Al/7075-B4C/AIl composite prepared by semi continuous
casting and hot rolling,” Metals (Basel)., vol. 8, no. 8, Aug. 2018, doi: 10.3390/met8080600.

[3]S. Suresh, G. H. Gowd, and M. L. S. Deva Kumar, “Experimental investigation on mechanical properties of Al 7075/Al 2 O 3
/Mg NMMC’s by stir casting method,” Sadhana - Acad. Proc. Eng. Sci., vol. 44, no. 2, pp. 1-10, 2019, doi: 10.1007/s12046-
018-1021-9.

[4] “HNT.pdf.”

[S]E. Tierrablanca, J. Romero-Garcia, P. Roman, and R. Cruz-Silva, “Biomimetic polymerization of aniline using hematin
supported on halloysite nanotubes,” Appl. Catal. A Gen.,, vol. 381, no. 1-2, pp. 267-273, 2010, doi:
10.1016/j.apcata.2010.04.021.

[6] A. Baradeswaran and A. Elaya Perumal, “Influence of B4C on the tribological and mechanical properties of Al 7075-B4C
composites,” Compos. Part B Eng., vol. 54, no. 1, pp. 146-152, 2013, doi: 10.1016/j.compositesb.2013.05.012.

[71G. A. Kumar, J. Sateesh, Y. Kumar T, and T. Madhusudhan, ‘“Properties of Al7075-B4C. Compasite prepared by Powder
Metallurgy Route,” Int. Res. J. Eng. Technol., 2016, [Online]. Available: www.irjet.net

[8] A. Ahamad and P. Kumar, “Effect of reinforcing ability of halloysite nanotubes in styrene-butadiene rubber nanocomposites,”
Compos. Commun., vol. 22, no. July, p. 100440, 2020, doi: 10.1016/j.coco.2020.100440.

[9]1. M. Aldwimi, A. O. Alhareb, and H. M. Akil, “Effect of HNTs and MWCNTSs nanotubes on the impact strength and hardness
of PMMA denture base,” AIP Conf. Proc., vol. 2332, no. March, 2021, doi: 10.1063/5.0045388.

[10]B. Huang, M. Liu, Z. Long, Y. Shen, and C. Zhou, “Effects of halloysite nanotubes on physical properties and cytocompatibility
of alginate composite hydrogels,” Mater. Sci. Eng. C, vol. 70, no. Part 2, pp. 303-310, 2017, doi: 10.1016/j.msec.2016.09.001.

[11]E. Badea, C. Carsote, E. Hadimbu, C. Sendrea, and M. C. Lupas, “The effect of halloysite nanotubes dispersions on vegetable-
tanned leather thermal stability,” Herit. Sci., vol. 7, no. 1, pp. 1-14, 2019, doi: 10.1186/s40494-019-0310-x.

[12]K. Wang et al., “Synthesis of Aluminum Phosphate-Coated Halloysite Nanotubes: Effects on Morphological, Mechanical, and
Rheological Properties of PEO/PBAT Blends,” Nanomaterials, vol. 12, no. 17,2022, doi: 10.3390/nano12172896.

IJCRT2211071 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ a624


http://www.ijcrt.org/

