
2/2/24, 11:06 AM Studies on mechanical properties of 3 wt% of 40 and 90 µm size B4C particulates reinforced A356 alloy composites - Science…

https://www.sciencedirect.com/science/article/abs/pii/S2214785321061198#:~:text=A356 alloy matrix with 3,126.7 MPa to 151.4 MPa. 1/5

Materials Today: Proceedings

Volume 52, Part 3, 2022, Pages 494-499

Studies on mechanical properties of 3 wt% of 40 and 90 µm

size B4C particulates reinforced A356 alloy composites

Zeeshan Ali , V. Muthuraman , P. Rathnakumar , P. Gurusamy , Madeva Nagaral 

Show more

https://doi.org/10.1016/j.matpr.2021.09.260

Get rights and content

Abstract

In the present study the A356 alloy composites containing 3 wt% of B4C (40 & 90 µm) particulates were made for the

examination. The microstructure of the composite was dissected by checking electron microscopy; micrographs were

taken to perceive the proximity of B4C particulates in the matrix. Further, mechanical conduct of as cast A356

combination composite 3 wt% of B4C composites (40 & 90 µm) was inspected. Mechanical properties like hardness,

UTS, yield quality were evaluated by ASTM scales. Microstructural investigation exposed the uniform scattering of

particles in the A356 composite. From the examination, it was found that hardness, UTS and YS of composite was

extended because of essence of B4C particles in the composite.

Introduction

First composite made was bricks which contained mud and water mixed together and made into a required shape than

dried which upon drying becomes very hard. Upon drying its compressive as well tensile strength increases suppose if

we squash it is very difficult. When it is bent it would break easily, hence when incorporated with straw it is strong in

combination with concreate it forms very applicable in construction. Concrete composite is another oldest and also

being used now. It is a mixer of sand stones gravels and cement along with water. Although the great advancement of

modern composite metals are its weight reduction without losing the required strength. By selecting the Suitable

reinforcing material also matrix we will form a new material which fulfills needs. Composites also help in design

reusability because many of them are molded into complex shapes. Al-Si casting combinations have been utilized for

an variety of purposes in the auto and airplane ventures, because of their high strength to weight ratio, simplicity of

reusing [1]. It is notable that the morphology of eutectic Si gigantically affects the mechanical properties [2], [3]. The

Al-Si compounds are monetarily utilized in the fields of 5G communication industry, airplane applications possessing

to their high strength over weight proportion. However, the developing interest for weight decrease and heat

scattering capability in the current, airplane and vehicle industry is provided by Al-Si castings [4], [5].Moreover, not at

all like the past 4G technology, one 5G base station can deal with significantly more bandwidth, thus the high energy

consumption. From the perspective of heat generation, and temperature control can be overcome by using Al-Si. All

things considered mechanical stir casting process by the development of vortex strategy is a standout amongst other

method because, it is generally economical and it tends to be utilized to scatter B4C particles in liquid aluminum in

two steps stages into the liquid matrix and acquiring a decent wetting by the proper choice of parameters like blending
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speed, time, temperature of liquid metal [6]. Despite the fact that stir casting permits delivering segments in mass for a

minimal price of creation with various complex geometries, yet there are a few drawbacks with it like porosity,

blowholes [7]. Because of this the mechanical properties frequently prompts degradation. Anyway this issue happens

when the % of the reinforcement is high in the proportion of composites. Boron carbide has an alluring properties like

low density (2.52 g/cm), incredibly high hardness, great wear obstruction and great chemical stability [8]. Aluminum

with boron carbide particles gives high specific strength, flexible modulus, great wear resistance and thermal stability

[9]. From the Literaure study it very well may be presumed that, a large portion of the examinations on aluminum

based MMCs are committed to SiC and Al2O3 particulate reinforcements; however, utilization of B4C as

reinforcements in aluminum network is moderately restricted. B4C is viewed as the third hardest material and is an

incredibly encouraging material for an assortment of utilizations like bullet proof vests, armor tanks and as neutron

safeguard material. The real advantage of Aluminum-based composites is their low density, superior corrosion

resistance, improved fatigue strength and higher specific strength. Aluminum is known as an effective material for

electrical conductivity, yet to influence it more productive we need to enhance the mechanical properties of Aluminum

by reinforcing with various materials [10], [11].

Section snippets

Materials used

In the current examination, A356 combination has density of 2700 kg/m3 was utilized as a matrix material. Table1

shows the chemical composition of A356. B C with density of 2520 kg/m3 was utilized as reinforcements. Fig. 1 shows

the B C particles of size 40–90 µm utilized in the examination.Fig. 2…

Preparation of composites

The MMC of Al-7Si and 40 and 90 µm B C particulates have been created by simpler and most efficient utilized method

known as stir casting procedure or vortex technique. Al-7Si is heated at 750 °C. The…

Microstructural studies

Investigating the microstructure is baptized as metallography, in which a little piece of metal is typically considered for

examination [12], [13]. Metallographic viewer investigates the size, shape, and circulation of the particulates inside the

composites.

The SEM is used to examine the proper distribution of reinforcement particles Fig. 3 shows the SEM of A356 alloy and

40 and 90 µm B C. SEM reveals the uniform homogenous circulation of B4C particulates in the A356 alloy. It is likewise

seen…

Conclusion

• A356 alloy and 40 and 90 µm size B C were successfully fabricated using stir process…

• SEM and EDS reveals the existence of B C particulates in to the A356 alloy. The proper stirring results in

homogenous mixture of reinforcement…

• The hardness of 40 µm size B C is comparatively higher then A356 alloy and 90 µm size B C…

• Due to the smaller size of reinforcement proper distribution has occurred while casting as a result the ultimate

tensile strength is more compared to 90 µm size B C and base matrix…

…
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covalent bond, the hardness of boron carbide (B4C) with the density of 2.52 g/cm3 is second only to diamond and cubic boron nitride

(CBN) [1,17,18], and its dragonhedral crystal structure can support higher melting point, which is used as reinforcement phase for

coatings due to its inherent properties of high hardness, melting point and wear resistance [15,19–22]. Moreover, the addition of B4C

can also refine the grain sizes, and it may be decomposed into solid solution strengthen elements to form carbides or borides

[6,14,25,41].…
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…Boron carbide (B4C) is a superhard material that is harder than silicon carbide ceramic. In addition to being the reinforcing phase of

metallic materials [55], B4C powder is added to coatings to improve the wear resistance [56]. Secondly, the oxidation of B4C to B2O3
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