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Abstract

Bacillus sp. are widely used for isolating these protease enzymes. In this project, organisms were isolated from the soil sample
was identified by morphological and biochemical characterization as Bacillus sp. The bacterial isolates were sub-cultured in
Casein agar plates by quadrant streaking. Large amount of the enzymes was produced using fermentation process.Enzyme
crude extract was prepared by centrifuging the fermented broth at 4500 rpm for 15 minutes at 4°C. The precipitation method
using ammonium sulphate was used to complete the crude enzyme partial purification. Partial purified enzyme showed
maximum zones., when compared to the crude activity of the enzyme..The protein content was estimated by Bradford assay
and was found to be 7.0ug/ml and 13.0pg/ml for crude and partially purified enzyme respectively.

In this review reported that bacteria from soil environment, bacillus sps. Which acted as a source of protease.

Keywords: Proteases, Bacillus sp., Casein agar plate, Partial purification, Mass production

. INTRODUCTION

Using Modified biotechnological methods, various industrially important enzymes are extracted from economically important
microbes. Proteases cleaved the large protein molecules into smaller fragments, In food and leather industry, these enzymes as
signal molecues,use to process various dairy products. The availability of economically and industry useful microbes and its
diversity are rich in soil environment.

In our research study, we identified the soil source to characterization of the protease producing bacteria near madipakam
region. Milk agar plate technique employed to screen the bacteria using standard protocol.Azocasein substrate used to detect
the Proteolytic activity of protease extract of the bacteria .we observed two colourcolonies(white and yellow) to determine the
activity of bacteria. During this process, we maintained the pH 8.5 ,37-degree temperature for yellow colonies and 60 degree
temperature for white colonies to check the proteaseactivity. The proteaseactivity was observed at the of PH 8.5 for both bacteria,
but minimum temperature was 37°C for yellow and 60°C for white.

ll. AIM AND OBJECTIVE

In this research, we aimed to isolate, identification of the bacteria, protease enzyme and protein estimation from bacillus sps.
ll. METHODOLOGY

3.1 Collection and Preparation of the Sample:

Various soil samples were collected from various places using air tight container bags and brought to the lab for further research
analysis.The samples were labelled, such as Sample-1 from madipakkamSample-2 from keelkattalii, Sample-3 from ponmarand
Sample-4 from gudavancheriwere collected and soaked in distilled water overnight. The samples were filtered using filter paper.

.]oumal of Pharmaceutical Negative Results | Volume 14 | Issue 3 | 2023




SRI VENKATESWARA COLLEGE OF ENGINEERING

(Autonomous)
Karakambadi Road, Opposite LIC Training Centre, Tirupati — 517 507.
Accredited by NBA (B. Tech — CSE, ECE, EEE, Mech., Civil and IT) & NAAC with ‘A’ Grade
Approved by AICTE, New Delhi permanently affiliated to INTUA, Ananthapuram.

CORROSION AND PROTECTION ISSN:1005-748X
Vol. 51 Issue. 1(2023)
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Abstract:

Recent years have seen the development of bacterial concrete as a repair method for fractures in
various types of construction, inciuding bridges, reinforced cement concrete buiidings, reinforced
cement conerete pipes, canal linings, pavement, etc. The production of cracks is a very frequent
occurrence in concrete structures. These gaps allow water and other types of chemicals to enter
the concrete and lower its strength. They also have an impact on the reinforcing when they react
with water, carbon dioxide, and other chemicals. In order to fix the fissures that had formed in
the concrete structures, Henk Jonkers added bacterial concrete to the problem. Experimental
research has been carried out in this study to prevent concrete cracks using bacillus subtilis
bacteria and calcium lactate. Bacteria are chosen based on how well they can live in an alkaline
environment. Bacillus subtilis bacteria with calcite lactate are used in varied amounts, such as
5%, 10%, and 15% of cement weight, for M20 and M40 grade concrete with river sand mixes and
crushed stone sand mixes as substitutes of fine aggregate. Experimental research was done on
how bacteria affect concrete's compressive strength, split tensile strength, and flexural strength.
After 3, 7, 28, and 90 days of curing, cantabro loss was used to evaluate the abrasion resistance
of each mix

Key Words: Bacterial Concrete Bacillus subtilis, Calcium lactate, Crushed stone sand, Scanning
Electron Microscope, Energy Dispersive X-ray Analysis, Ultrasonic pulse velocity, Abrasion
resistance.

1. INTRODUCTION

Following water in terms of global use is concrete. However, it possesses pores and is prone to
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Assessment of Meteorological Drought Indices for
Monitoring Drought Condition in the Sone Command
Area, Bihar, India- A case study
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Abstract: Drought is a hazard that affects most settled areas occasionally or periodically. Drought is a common natural disaster
in India. In India, more than 70 percent of people, primarily depend on agriculture. In the present study, average monthly rainfall
data from 1901 to 2002 were analyzed to determine monthly and yearly metrological drought occurrence in the Sone command
area of the state of Bihar, India. The average rainfall of the Sone command area is 1100 mm, seven different metrological drought
indices, namely IMD method, Decile index. standard precipitation index, reconnaissance drought index, Percent of normal, Aridity
index, and moisture adequacy index were selected mainly reflecting metrological droughts. Also, an effort has been made to find
out the districts facing the most severe drought conditions. As per the results, the most common kind of SPI was normal to
moderately dry and that of IMD Method was moderate drought condition. Index of Aridity and percent of the normal index did
not show good results for the drought severity as they have predicted most of the months to have no drought condition. The
moisture adequacy index shows disastrous drought every year. RDI and SPI index show the same results. The drought has been
monitored by the use of several meteorological indices, and it is clear that the present study area is experiencing normal to
moderate drought. o in Libya, for example, might be defined as a
Keywords: Drought, IMD method, Standard Precipitation Index time with less than 180 mm of annual rainfall.

but
1. INTRODUCTION

Drought 1s a complex phenomenon
characterized by below-average natural water
availability in the form of precipitation, river
runoff, or groundwater over a long period and
throughout a large geographic area. Drought is a
temporary phenomenon, whereas aridity is a
permanent component of the climate [21]. Drought
is a common occurrence in the climate. It may

drought in Bali could be described as only 6
days without rain. Drought is described as a
lack of precipitation for an extended length of
time, usually, a season or longer, resulting in a
water supply shortage for a particular activity,
group, or environment. Drought may strike
almost any climate in the world, including wet
ones. It is the most complicated of all-natural

happen virtually anywhere, however, the way it disasters, affecting the most people. It can be as

manifests differs from area to region, making a
universal description impossible [2, 5, 28]. Drought

expensive as floods and storms, according to
research. The most serious concern in drought-
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Abstract

Biofiber-based polymer composites have seen tremendous growth in the last decade and are expected to

grow at a compound annual growth rate of 11.8% from 2016 to 2024. Biofiber composites are 25%-30%
stronger than glass fiber of the same weight, which make them a potential player in the manufacturing
industry. In this chapter, we present the advances and application of biofiber-based polymer composite in
aerospace, automotive, military and defense, construction, and electronics followed by a recycling
comparison study between synthetic, hybrid, and complete biofiber polymer composites. In the later part of

the chapter, the advances in multiscale analysis, manufacturing methods, and pretreatment in biofiber and
polymer composites are presented. At the end of the chapter, the future prospects of biofiber-based polymer
composites are discussed.
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Abstract

Magnesium matrix composites with BN particles at 2%, 4%, and 6% weight percentages were developed via
powder metallurgy. These composites for maritime usage were created. For compacting 15min were spent
maintaining 250 megapascals at 250° degrees Celsius. Further, this material is sintered for eight hours at
6500 degrees Celsius. The morphology of a synthetic magnesium composite was assessed using SEM. It was
observed that the absence of clustering in the matrix alloy reinforcing particles allowed lamellar
precipitates to develop during diffusion on the composites. With stronger and stiffer matrix alloy
reinforcement, the compressive strength (23%) and hardness (18%)of magnesium composites are increased.
This improvement strengthens the intermixture. Magnesium composite corrosion was evaluated in the B117
salt spray test. With reinforcement, corrosion in magnesium composites becomes better (18%) when Alpha
magnesium solid solution decreases as reinforcing expands.
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Introduction

Recently, there has been a lot of focus on learning about and developing novel magnesium materials. The
aerospace and transportation sectors have a lot to gain from these materials because of their potential to
save weight. In addition to its low density, magnesium's other great features as a metal are its excellent
damping, machinability, and castability. The hexagonal closed packed (HCP) structure has had limited use
due to its inflexibility at ambient temperature. This is because the magnesium structure has poor symmetry
and few slip systems [1], [2], [3], [4], [5]. Magnesium's mechanical properties may be enhanced by including
the appropriate alloying and reinforcing components into the composition of the material. Because of this,
magnesium may avoid several barriers. Due to the complexity of their production, magnesium-based
composites have not been the subject of substantial study in the past [6]. But the tide is turning. Therefore,
magnesium in its pure form is highly pyrophoric. Mg-based composites have been developed by certain
researchers, however they have opted to employ other reinforcements [7].The applications required by the
researchers guided the selection of these reinforcements. Using DMD, the impact of nanosized TiC
reinforced magnesium composites (0.58, 0.97, and 1.98vol%) was studied. When compared to pure
magnesium, magnesium composites were 54% stronger in tensile strength and 47% stronger in compressive
strength [8]. The wear performance of pressure-free infiltrated magnesium composites reinforced with 56%
TiC was studied. The rate of wear was much greater than that of solid materials. However, it cannot be
employed in a car's braking system due to its low resistance as a consequence of the applied load and
subsequent depletion [9]. Since this is the case, it was determined that magnesium matrix composites
should have a lower proportion of reinforcing particles. TiC-reinforced magnesium composites were made
using processes for stirring semi-solid slurries. The mechanical characteristics of the material were
enhanced by an increase of 10% TiC over those of the unreinforced magnesium alloy [10].

There have also been a few investigations on BN particle reinforced Al-2048 MMCs. Spray deposition is
favoured for 2048 alloy because it lowers iron and nickel dispersions. This MMC may be less expensive than
high strength aluminium alloys. Because of the presence of the reinforcing ceramic phase, PR-MMCs have
much lower tensile ductility and breaking toughness than matrix alloys [11]. A survey of published papers
revealed that just a few studies on the synthesis of BN reinforced magnesium composites have been
completed, and their mechanical properties have not been adequately discussed for a wide range of
applications.

The objective of present investigation is to synthesize BN of particle size (200nm) reinforced AZ91D
magnesium by powder metallurgy by altering its wt.% (2%, 4%, and 6%), and its mechanical properties for
marine applications were investigated.

Section snippets

Materials and methods

In this work, BN was mixed with 40nm-mesh AZ91D magnesium powders. A stirrer blended the grains
slowly to ensure uniformity. A die compresses the powder into a cylinder. The compaction die is made from
EN 24 alloy to compress specimens of 30mm diameter by 20mm height. High temperatures are needed to
process hexagonal magnesium. The process requires hot compaction. Pulverised at 250 degrees Celsius and
250 megapascals for 15min [12].Sintering follows green compacting. Before melting, the...

Microstructure of BN/AZ91D alloy composites



SEM pictures of magnesium matrix composites reveal morphological characteristics and BN reinforcement
distribution. Fig. 2 shows reinforcing particles equally dispersed throughout material cross sections. The
magnesium powder was sintered satisfactorily, resulting in remarkable fusion and secondary phases [15].
The magnesium powder may melt, creating a stronger link between composite particles. Secondary phases
were also found at the magnesium solid solution matrix's grain boundaries. Similar...

Conclusions

In the present investigation is to synthesize BN of particle size (200nm) reinforced AZ91D magnesium by
powder metallurgy by altering its wt.% (2%, 4%, and 6%), and its mechanical properties for marine
applications were investigated. The microstructure and mechanical characteristics of BN reinforced
magnesium alloy composites synthesized via powder metallurgy and vacuum casting were analysed for
functional applications.

1. 5 lit/min Argon flow warmed the BN/AZ91D magnesium alloy to 650...

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that
could have appeared to influence the work reported in this paper....

References (34)

L. Tharanikumar et al.
Enhancing the microstructure and mechanical properties of Si3N4-BN strengthened Al-Zn-Mg

alloy hybrid nano composites using vacuum assisted stir casting method
J. Mater. Res. Technol. (2022)

G. Anbuchezhiyan et al.

Reconnoitering the influence of nanofluid of Nano-alumina particles enriched waste coconut oil
in machining SAE 1045 shaft on modification surface finish

Mater. Today: Proc. (2022)

B. Srihari et al.
Comparative investigation of impact strength and water absorption characteristics of novel

grass powder blended GFRP and jute fibre blended GFRP with plain GFRP
Mater. Today: Proc. (2022)

G. Anbuchezhiyan et al.
Experimental analysis on Feed force reduction performance by nano fluid of nano-alumina

particles enriched waste coconut oil in wet machining of SAE 1045 steel shaft
Mater. Today: Proc. (2022)

G. Anbuchezhiyan et al.

Experimentally investigating cutting force reduction performance by nano-alumina particles
enriched waste coconut oil Nano fluid in electric motor shaft manufacturing

Mater. Today: Proc. (2022)

R. Saravanan et al.


https://www.sciencedirect.com/science/article/pii/S2238785422013266
https://www.sciencedirect.com/science/article/pii/S2214785322034630
https://www.sciencedirect.com/science/article/pii/S221478532205338X
https://www.sciencedirect.com/science/article/pii/S2214785322035933
https://www.sciencedirect.com/science/article/pii/S2214785322035817

Experimental investigation on tool wear reduction by nano-alumina particles enriched waste

coconut oil nano-fluid for machining SAE 1045 shaft
Mater. Today: Proc. (2022)

K. Karunakaran et al.

Experimental investigations on synthesis and characterization of tamarind seed powder
reinforced Bio-composites

Mater. Today: Proc. (2022)

D. Sreeram et al.
An investigation of the effects of hot rolling on the microstructure and mechanical behavior of

nano-sized SiC particulates reinforced Al6063 alloy composites
Mater. Today: Proc. (2022)

J.J. Jayakanth et al.
An investigation on wear properties of SiC/WC strengthened aluminium alloy hybrid composites
Mater. Today: Proc. (2021)

G. Anbuchezhiyan et al.

Synthesis and characterization of hollow glass microspheres reinforced magnesium alloy matrix
syntactic foam

J. Alloys Compd. (2017)

v | View more references

Cited by (0)

Recommended articles (0)

View full text

Copyright © 2023 Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific committee of the International
Conference on Advancements in Materials and Manufacturing.

¢ %??g%% Copyright © 2023 Elsevier B.V. or its licensors or contributors. &RE LXTM

Tics . Cet® ) .
%‘ ScienceDirect® is a registered trademark of Elsevier B.V.

ELSEVIER


https://www.sciencedirect.com/science/article/pii/S2214785322035842
https://www.sciencedirect.com/science/article/pii/S2214785322034915
https://www.sciencedirect.com/science/article/pii/S2214785322034770
https://www.sciencedirect.com/science/article/pii/S2214785320401336
https://www.sciencedirect.com/science/article/pii/S0925838817317504
https://www.sciencedirect.com/science/article/pii/S2214785323032637
https://www.elsevier.com/
https://www.relx.com/

Materials Today: Proceedings Xxx (XXXX) XXX

journal homepage: www.elsevier.com/locate/matpr

Materials Today: Proceedings

=

Contents lists available at ScienceDirect

materialstoday:
PROCEEDINGS

Investigating the mechanical properties of titanium dioxide reinforced

magnesium composites

D. Anjan Kumar Reddy?, G. Rajesh”, G. Anbuchezhiyan “*, A. Ponshanmugakumar ¢, R. Ganesan ¢, A. Latha’,

M. Satyanarayana Gupta®

2 Department of Mechanical Engineering, Sri Venkateswara College Engineering, Tirupati 517507, Andhrapradesh, India

b Department of Mechanical Engineering, SRM Valliammai Engineering College, Kattankulathur, Chennai 603203, Tamil Nadu, India
¢ Department of Mechanical Engineering, Saveetha School of Engineering, Chennai 602105, Tamil Nadu, India

d Department of Mechanical Engineering, Sri Sairam Engineering College, Chennai 600 044, Tamil Nadu, India

¢ Department of Civil Engineering, Saveetha School of Engineering, Chennai 602105, Tamil Nadu, India

fDepartment of Civil Engineering Panimalar Engineering College, Chennai 600 123, Tamil Nadu, India

& Department of Aeronautical Engineering, MLR Institute of Technology, Hyderabad 500043, Telangana, India

ARTICLE INFO ABSTRACT

Article history:

Titanium dioxide reinforced magnesium alloy was synthesized in the current work by employing the stir
casting process to alter its weight proposal. Its mechanical proportions were investigated for structural
and functional applications. The microstructure of synthesized nano composites was examined with an

Available online xxxx

Keywords: optical microscope, and the findings revealed that the presence of nano reinforcement particulates leads

AZ91D alloy to a decrease in the density of the dendritic pattern as well as a homogeneous distribution of nano rein-

;Famur;,‘ dioxide forcement particles throughout the magnesium phase. Hardness (18.24%), tensile strength (22.12%), com-
1r casting

pressive strength (24.32%), and wear resistance (26.52%) were examined in accordance with ASTM
standards. Titanium dioxide reinforced magnesium nanocomposites showed considerable improvements
in their mechanical characteristics when compared to as cast alloy. This was the case when compared to
the mechanical properties of as cast alloy.
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Tensile and compressive strength
Wear resistance

1. Introduction

The need for lighter materials in the aerospace and automotive
industries has been steadily rising. Titanium, magnesium, and alu-
minium alloys are the some of light metals. They may reduce the
weight of parts and equipment that are typically made of steel-
based materials. These materials’ lightness improves products’
potential for energy conservation [1]. Magnesium and its alloys
have attracted considerable interest in industrial and research uses
among light metals [2]. Magnesium is the lightest metallic struc-
tural material due to its low density, superior machinability and
castability, and high specific strength in comparison to other
metallic materials [3]. Magnesium, in contrast to aluminium and
copper, which both have a high symmetry face-centred cubic
structure, shows intrinsic poor ductility at room temperature due
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to its hexagonal close-packed crystal structure limiting. Further-
more, the deformation behavior of magnesium becomes substan-
tially difficult due to its poor symmetry crystal structure that
limits the uses in the commercial and industrial sectors [4]. Adding
alloying elements and ceramic strengthening particulates to pure
magnesium is a useful method for improving magnesium’s
microstructure and characteristics, since magnesium prefers to
form intermetallic compounds when combined with other metallic
elements. These generated compounds have an immediate effect
on the microstructural modification of magnesium alloy. In addi-
tion, the inclusion of alloying and ceramic strengthening particu-
lates can be employed to increase ductility by activating and
stabilizing dislocations and slip systems [5]. Through extensive
analysis, it was found that adding micron-sized ceramic strength-
ening particles improves the mechanical properties, such as hard-
ness, tensile strength, and wear resistance, however, as the weight
proportion of ceramic reinforcement increased, it severely
degrades the plasticity and machinability of magnesium [6]. In this
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case, a modest concentration of nanoparticles with the potential to
increase strength while retaining or even enhancing magnesium
plasticity has been added into the magnesium matrix. Neverthe-
less, due to the high Vander Waals force between the nanoparticles
and the magnesium matrix’s poor wettability, it is difficult to dis-
seminate the nanoparticles uniformly throughout the magnesium
matrix [7]. It was presumed that adding a small amount of
nanoparticles and effective processing method could produce
results that are the same as or better than those of MMCs rein-
forced with a larger amount of micron-size particles [8]. Several
studies have been done on different nanoparticles (SiC, Al,Os,
B4C, Y503, SisNg4, AIN) to improve the mechanical properties of
magnesium composites. A few of these studies are listed below.

Using a semisolid slurry stirring approach, TiC particle rein-
forced magnesium composites were created, and it was discovered
that their characteristics were superior to those of the unreinforced
magnesium alloy [9]. The mechanical characteristics of SiC/AZ80
magnesium alloy metal-matrix composites were investigated uti-
lizing the melt-stirring process. It was noted the addition of rein-
forcement particles enhanced the hardness, ultimate tensile
strength, and yield strength of Mg alloy [10]. The stir casting pro-
cess was used to create a ZX51/Al,03 magnesium metal matrix
composite. The results showed that adding reinforcement
increased tensile yield strength and hardness while decreasing
ultimate tensile strength, compressive strength, and ductility
[11]. Aluminum metal matrix composites with 5 to 15 wt% of
TiO, strengthened using a powder metallurgy technique and it
was observed that the mechanical properties improved by increas-
ing the weight proportion of ceramic strengthening particulates
[12]. The impact of tungsten disulphide on AZ91 A magnesium
alloy developed using the stir casting process and its mechanical
properties examined. It was observed that density of synthesized
composite increased when compared to monolithic alloy and as
well all the mechanical properties all significantly improved due
to inclusion of such ceramic strengthening particulates [13].

According to the literature research, only a few studies have
been conducted on the addition of titanium dioxide in varying
weight proportions on different alloys using various processing
techniques. There has been no study conducted using nano tita-
nium dioxide reinforced magnesium alloy matrix using liquid met-
allurgical method, and its wettability and mechanical
characteristics have not yet been investigated for functional appli-
cations. With this as a key research gap in mind, an effort was
made to synthesize nano titanium dioxide reinforced magnesium
alloy composites with varied weight proportions using the stir
casting process, and their mechanical characteristics were
examined.

2. Materials and methods

In the present investigation AZ91D magnesium alloy was used
as matrix material due to its excellent machinability and low duc-
tility with the possibility of increasing its strength by adding cera-
mic strengthening particulates and its chemical composition are
inferred in the literature [14]. To make magnesium nano compos-
ites, ceramic strengthening particulates of nano TiO, of particle

Table 1

Properties of TiO, ceramic strengthening particulate [13].
Properties Values
Density gm/cm3 3.97 3.97
Compressive Strength MPa 680
Microhardness (HV 0.5) 880
Modulus of Elasticity GPa 230
Poisson’s Ratio 0.27
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size 50 nm were employed and its physical and chemical proper-
ties are shown in Table 1.

AZ91D, a commercially available matrix material, and nano TiO,
were employed as reinforcing materials. Magnesium is a strongly
pyrophoric element that, when melted, interacts with atmospheric
oxygen to form oxide. To avoid magnesium burning, a closed envi-
ronment setup with protective atmospheres of CO, and SFg is
required while casting magnesium alloy. The magnesium was
melted to 700 °C and maintained at this temperature for 30 min,
after which micro ceramic particles of varied weight fractions were
warmed to 250 °C to eliminate any moisture present in order to
prevent burning, and were introduced into molten slurry through
an external sprue. Using a two-blade stirrer, the mixture was
swirled for 30 min before being poured through the bottom aper-
ture of an automated pouring system into a 50 mm*50 mm*15 mm
square steel mould that had been warmed to prevent oxidation
and allowed to cool at room temperature [15].

The synthesized composites was prepared as per ASTM stan-
dards subjected to performance measures such as microstructure,
hardness, tensile, compressive and wear resistance as shown in
Fig. 1.

3. Result and discussion
3.1. Microstructure

In the preset investigation optical microscope was used to ana-
lyze the microstructure of as cast and synthesized nano composites
as shown in Fig. 2 (a-c).Picral was used as etching reagent. The
introduction of nano reinforcement particulates results in a
decrease dendritic pattern and homogeneous distribution of nano
reinforcement particles throughout the o magnesium phase. It
was also found that no porosity was observed along the cross sec-
tion of the nano particles and few particles agglomeration occurs
even after effective processing method. This is due to the fact that
the density of included ceramic particles tends to settle down even
after effective stirring process.

In some region the ceramic strengthening particulates are pre-
cipitated along the grain boundaries. Due to effect of nano parti-
cles, it hinders the growth of grain and its reduces the motion of
dislocation and this significantly enhances the mechanical proper-
ties of synthesized nano composites.

3.2. Hardness

The microhardness of the synthesized magnesium nano com-
posites is shown in Fig. 3. Composites with a higher proportion

Fig. 1. TiO,/Magnesium composite samples prepared as per ASTM standards.
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Fig. 2. A. microstructure of 2 wt% of TiO,/Magnesium nano composite, b. Microstructure of 4 wt% of TiO,/Magnesium nano composite, c. Microstructure of 4 wt% of TiO,/

AZ91D nano composite.

Fig. 2 (continued)

of nano ceramic strengthening particles have a greater average
hardness. This increased toughness might be a result of the incor-
poration of hard reinforcement into the soft matrix, which would
bear the stress and confine the dislocations [16].

Higher dislocation density, which may be related to the differ-
ence in the coefficient of thermal expansion of magnesium and
TiO, particles, was also believed to contribute to the composite’s
increased hardness. As compared to their unreinforced equivalent,
the composites with hard TiO, particles under the indenter had a
much higher hardness (18.24%).According to the hall patch con-
cept, the hardness of a material is inversely related to the size of
its grains, hence decreasing the grain size resulted in an increase
in hardness as found in similar findings [17].

3.3. Tensile strength of TiO,/AZ91D
The tensile strength was tested in accordance with ASTM E8

standards. The tensile strength was found to be substantially
higher (22.12%) than that of the as cast alloy as inferred in

(Fig. 4a). this is because of the differential in coefficient of thermal
expansion of nano ceramic strengthening particles between the
intermixture and the ductile matrix, which leads to grain refine-
ment and load distribution to the reinforcement while simultane-
ously producing a high dislocation density. The ductile magnesium
is kept from breaking because to the high strength of micro cera-
mic particles. Nevertheless, there was no abrupt change in the ulti-
mate strength, which gradually rises instead, possibly because
residual stresses were present during the deformation process.
Further, It was inferred that the ductility appear to show a ten-
dency towards a gradual increase in ultimate tensile strength
due to an increase in bonding strength between the nano particles
and unreinforced material with the substrate [18].

It was also found that the percentage of elongation decreased
(Fig. 5b) as the percentage of nano ceramic strengthening particu-
lates increased. This is due to the addition of stiffer and stronger
reinforcement in matrix materials resists dislocation motion,
which tends to increase the toughness of magnesium nano com-
posites and thus formation of necking minimized. If it is also found
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Fig. 4 (continued)

that the interface bond between the intermixture is too strong, the
stress concentration at the interface is going to be extremely high,
which may not be sustained by the matrix. It will cause first frac-
tures, resulting in composite failure and a lower percentage of
elongation as compared to as cast alloy [19-23].
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Fig. 5. Compressive strength of nano TiO,/AZ91D.

3.4. Compressive strength of TiO,/AZ91D

The compressive strength was performed as per ASTM E9 stan-
dards. A UTM E8M has been subjected to compression testing at
room temperature, according the ASTM standard. When the pro-
portion of reinforcement in the matrix alloy is increased, it was
found that the compressive strength also increased (24.32%) as
inferred in Fig. 5. The compressive strength of AZ91D alloy is lower
than that of a composite material containing nano titanium diox-
ide. By acting as barriers to the movement of dislocations and plas-
tic flow, the stiffer reinforcement particles added to the matrix
alloy improve the alloy’s overall strength. Compared to as cast
AZ91D alloy synthetic nanocomposites have a more uniform distri-
bution of reinforcement particles throughout the matrix alloy, a
smaller number of remaining pores, and a finer grain structure
makes the nanocomposites to have higher compressive strength
[24].

3.5. Wear resistance of TiO,/AZ91D nano composites

The ASTM - G99 standard-compliant wear tests were performed
with a pin-on Disc wear testing equipment. Specimen wear rate
was calculated using weight loss. By dividing the amount of mass
lost over a certain distance, the sliding distance might be calcu-
lated. Several sliding velocities of 10 and 20 N were used to con-
duct wear tests. A rise in surface temperature occurs when the
sliding distance between intermixture [25].

Fig. 6. shows the results of a wear test on magnesium nanocom-
posites. It was also found that wear rate increases (26.52%) due to
higher friction between contacting surfaces, which in turn acceler-
ates wear. As sliding wear occurs, TiO, nano particles get sheared
and stick to the metal surface with the main axis parallel to the
sliding direction to produce a thin film between the mating sur-
faces. This film protects the sliding surfaces from further damage.
In addition, the hard film made of TiO, nano has very little ductil-
ity, and it can bear stress without undergoing plastic deformation
or cracking even when subjected to moderate loads. Researchers
have shown that it is possible to reduce the rate of wear and sur-
face damage to a minimum if plastic deformation of the material
at the counter interface is avoided. This is something that has been
well documented. When applied on composites, the hard coating
made of TiO, nano ceramic particles has the ability to sustain high
loads and has proven to be highly successful in lowering wear
rates. So, the capacity of the sheared reinforcing layers to stick to
the sliding surface is what ultimately determines how successful
the TiO, nano particles in the composite materials are at reducing
the wear rate [26-29].
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Fig. 6. SEM image of Wear behavior of synthesized magnesium nano composites.

4. Conclusion

In the present investigation nano TiO, of varying weight pro-
portion (2 wt%,4 wt% and 6 wt%) was synthesized using stir casting
method and wettability and mechanical properties was analyzed
for functional application. Based upon the outcome of the experi-
mentation its result was discussed below

1. The nano reinforcement particulates result in a decrease den-
dritic pattern and homogeneous distribution of nano reinforce-
ment particles throughout the oo magnesium phase.

2. Higher dislocation density and difference in the coefficient of
thermal expansion of magnesium nano composite’s exhibit
increased in hardness.

3. Owing to increase in bonding strength between the nano parti-
cles ductility appear to show a tendency towards a gradual
increase in ultimate tensile strength.

4, The uniform distribution of reinforcement particles throughout
the matrix alloy, a smaller number of remaining pores, and a
finer grain structure makes the nanocomposites to have higher
compressive strength.

5. The wear rate increases due to higher friction between contact-
ing surfaces, which in turn accelerates wear.
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Abstract

In the current investigation, squeeze casting was used to create titanium diboride-reinforced magnesium
composites in a varying weight proportion (2wt%,4wt% and 6wt%). SEM was used for the morphological
analysis, and ASTM standards were followed in creating the performance metrics. The distribution of the
ceramic reinforcing particles inside the magnesium matrix was observed to be uniform. Due to a powerful
interfacial response between the intermixtures, the hardness (24.52%), tensile strength (18.52%), and wear
resistance (28.52%) of synthetic magnesium composites dramatically enhanced. The corrosion resistance of
magnesium composites was assessed using a salt spray test, and it was found that by reducing the size of
the -phase Mg1;Aly,, the corrosion resistance greatly increased (36.52%) when compared to that of the cast
alloy.

Introduction

In the contemporary environment, the main research efforts have been directed towards improving specific
strength and high energy absorption in the automotive and aerospace sectors. Aluminum (Al) and
magnesium (Mg) are two materials that have gained importance in the field of structural components due
to their lightweight, availability, and ease of manufacturability [1].As the density of magnesium is one-third
that of steel and two-thirds that of aluminium, it has a wide range of uses for the production of lightweight
structural components. In addition, magnesium is more recyclable and biocompatible than carbon steel and
aluminium [2]. All pure magnesium and alloys containing magnesium have particular strengths that are
equivalent to those of traditional materials. Magnesium has a high strength-to-weight ratio, and in addition
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to that, it has great die filling qualities, strong ductility, good vibration damping, high dimension stability,
outstanding weldability, minimal casting shrinkage, lowest density, good weldability, good machinability,
and good castability [3]. Magnesium also has good weldability, good machinability, and good castability. One
of the benefits of magnesium in comparison to other materials is that it has a lower melting temperature
than other materials, which makes casting magnesium simpler [4].Magnesium is a useful material, but its
applications are restricted because to its low elastic modulus, limited toughness, limited strength and creep
resistance at increasing temperature, strong chemical reactivity, and poor corrosion resistance due to the
hexagonal closed pack (HCP) crystal structure makes them soft and not very stiff [5]. This is one of the main
problems with Mg-based materials. Some of Mg's problems can be fixed by using standard alloying methods
or by adding ceramic strengthening particles [6].It was evidenced that, in comparison to magnesium alloys,
magnesium matrix composites exhibit superior properties in terms of mechanical properties, thermal
conductivity, and electrical conductivity. This is because Mg-MMCs provide the integrated effect of both the
matrix and the reinforcement together [7]. Several research work was carried out on using magnesium alloy
as base materials with different ceramic strengthening reinforcement and a few are summarized here to
find the research gap of intermixture.

The fracture behavior of an AZ91/SiC composite was examined during a tensile test utilizing stir casting. It
was found that a majority of the micro fractures formed at the interface between the AZ91 matrix and the
SiC particles [8]. The stir casting process was used to create a ZX51/Al,03 magnesium metal matrix
composite. The results showed that adding reinforcement increased tensile yield strength and hardness
while decreasing ultimate tensile strength, compressive strength, and ductility[9].The wear resistance,
hardness, and tensile strength of AZ91D/B4C and AZ91D/B4C/Graphite reinforced hybrid composites made
by stir casting technique were seen to decrease with increasing B4C reinforcement in the composite [10].The
fracture toughness and its hardness of the synthesized composite are significantly improved when TiB,
particles and SiC whisker are included in the material [11].

Based on the analysis of the relevant literature, it was deduced that only a small number of research projects
involving the use of titanium diboride reinforced metal matrix composites produced by the liquid
metallurgical process were carried out, and its wettability has not yet been investigated. In light of the fact
that this constitutes a significant hole in the existing body of research, an attempt was made to produce
TiB,-reinforced magnesium composites with variable weight proportions (2wt%, 4wt%, and 6wt%) by means
of the squeeze casting process. The resulting material's microstructure and mechanical characteristics were
then investigated for use in high-temperature applications.

Section snippets

Materials and methods

In the present study commercially available AZ91D magnesium alloy was used as matrix material to
synthesize magnesium composites and its chemical composition was shown in Table 1.

Titanium diboride is a kind of ceramic that is now under consideration for use as a base material in an
extensive range of high-tech applications. It is exceptionally hard, can withstand high temperatures, has a
high melting point, has an excellent creep resistance, high electrical conductivity, good thermal...

Microstructure

In the present study, a scanning electron microscope was employed to investigate the morphology of
synthetic magnesium alloy composites as shown in Fig. 1. It was found that the reinforcing particles are



distributed consistently throughout all of their locations on the magnesium matrix. In addition, the
reinforcement particles cannot be resolved, and the ceramic strengthening particulates appears as a fine
globular pattern inside the matrix alloy. The micrographs did not disclose any of the...

Conclusions

In the current investigation, squeeze casting was used to create titanium diboride-reinforced magnesium

composites in a variety of weight proportions. SEM was used for the morphologival analysis, and ASTM

standards were followed in creating the performance metrics. The summary of experimentation was

summarised below

1. The distribution of the ceramic reinforcing particles inside the magnesium matrix was observed to be
uniform....

2. Due to a significant interfacial response between the intermixtures, the...
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Abstract

The material utilized in the aerospace and automotive industries must be capable of withstanding
significant loads while maintaining a minimal structural weight. In pursuit of novel lightweight materials
for industrial applications, magnesium is quickly displacing aluminum-based alloys. In this study, a
magnesium (AZ91D) matrix composite reinforced with nano ceramic silicon nitride (SizN4) of varying
weight proportion (2wt%,4wt% and 6wt%) was synthesized using vacuum stir casting method. The
microstructural study of uniform distribution of nano Si3Ny4 particles are revealed by an optical microscope.
Micro hardness (26.8%) and tensile strength (32.12%) increased with increasing weight percentages of Si3Ny4
particles in a magnesium alloy matrix, whereas percentage of elongation decreased (6.52%). With an
increase in weight% of SizN4 particles in the magnesium matrix, the porosity of composites decreased
(1.02%) and density of composites increased to minimum (0.06%). The corrosion characteristics were
examined using B117 salt spray test. The test illustrated that an increase in percentage of reinforcement
accelerates corrosion resistance (17.52%) due to induced segregation, dislocation, and micro crevice
formation. Based on the results, it can be concluded that the manufactured composite can be employed in a
variety of industrial applications where lighter structural materials are required.

Introduction

As weight reduction becomes a key issue for the automotive and aerospace industries, researchers are now
focusing on lightweight materials [1].Magnesium and its alloys have attracted considerable interest due to
its low density, great machinability, castability, and high specific strength, making it the most popular
choice for lightweight structural metallic applications [2].nm-sized reinforcing particles, often ceramic or
carbon-based, have been used as one of the most cutting-edge methods to improve the mechanical
characteristics of magnesium light alloys [3]. As a consequence of the micron sized reinforcement, Mg-
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MMCs have significant limits, such as inferior ductility and toughness characteristics, compared to
unreinforced magnesium alloys. This is because larger particles serve as micro concentrators of stress,
inducing cleavage in the particle [4].Nonetheless, significant progress has been made in the production of
appropriate composite materials, such as those in which reinforcing nanoparticles are well-dispersed in a
magnesium metal matrix[5].Nanoparticle reinforcement in a magnesium metal matrix has the potential to
significantly increase the matrix's strength, hardness, and wear resistance by means of new and different
strengthening methods[6].0ne fundamental requirement for obtaining nanocomposite materials with
enhanced material characteristics is to achieve an adequate dispersion of the reinforcing particles within the
metal matrix via a suitable manufacturing method [7].The poor wettability and large surface to volume ratio
of ceramic nanoparticles with the metal matrix make it difficult to uniformly distribute nano-sized particles
in the metal matrix using liquid metallurgical procedures [8].Tensile characteristics of AZ91D/SiC
composites made using stir casting aided by ultrasonic treatment, and the effect of SiC particles of varying
sizes dispersed throughout the AZ91D matrix. Compared to monolithic AZ91D alloys, AZ91D/SiC composites
containing micron-size SiC particles exhibit greater yield strength, ultimate tensile strength, and young's
modulus. However, elongation is drastically reduced due to particle cracking and void formation at the
particle/matrix interface [9]. Incorporating SiC nanoparticles into pure magnesium increased its yield
strength, ultimate tensile strength, and ductility compared to a pure magnesium matrix supplemented with
10vol% of micron-sized SiC particulates [10]. Porosity, particle cluster, interfacial interactions, and oxide
inclusions are some of the structural flaws that might emerge from using a traditional casting procedure.
Squeeze casting was used to produce flawless castings [11]. Magnesium and its alloy casting has seen a lot of
growth and study during the past two decades [12].

Unfortunately, there is relatively little research on the production and characterization of magnesium alloy-
based composites using squeeze casting technique. The novelty of this study is that it used the squeeze
casting process to make silicon nitride reinforced magnesium alloy composites with varied weight
proportions, and its microstructure mechanical characteristics were examined where weight reduction is
considered to be a prime factor.

Section snippets

Materials and methods

Owing to its enhanced strength, Excellent castability, atmospheric stability, and exceptional resistance to
saltwater corrosion, AZ91D alloy was widely used to manufacture magnesium alloy nano composites by the
squeeze casting method; its chemical composition is indicated in Table 1.

As reinforcement for the fabrication of magnesium nanocomposites, commercially available primarily a
phase silicon nitride particle size 60nm from Sigma-Aldrich is used due to its high strength, hardness,...

Microstructure

Nano composites of magnesium with a highly ordered structure are studied using an optical microscope.
Fig. 1, Fig. 2, Fig. 3 depicts the results of a visual evaluation of as-cast and etched synthesis composites with
varying percentages of its weight. In terms of microstructure, it was found that the strengthening particles
are dispersed evenly throughout the matrix alloy, with no clustering apparent. Also, the grains of primary
magnesium are visible and appear to be finer in the greater...

Conclusions



In the current study, a nano silicon nitride-reinforced AZ91D magnesium alloy was synthesized by changing
the weight proportions of its constituent elements using the squeeze casting technique. The wettability
between the mixtures was enhanced, and as a result, the mechanical characteristics of nanocomposites
were greatly enhanced, as deduced below.

1. Si3N4 microstructure was spread out evenly, and there were no remaining pores....

2. Hardness of the nano composites significantly improved due to impeded...

Scope and future

In the present investigation silicon nitride reinforced magnesium composites was synthesized using
squeeze casting method and its microstructure and mechanical properties was investigated. It was observed
that it has significant bonding strength between interface and its mechanical and corrosion properties was
also increased. Further in the present investigation only 2 to 6wt% of reinforcement was utilized and it was
found no agglomeration occurs. Hence by increasing the weight percentage more ...
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Friction stir spot welding is a newly developed spot welding method
used for various applications. It can join a variety of materials and
remarkably dissimilar materials. However, joining different materials or
alloys utilizing conventional spot welds was prone to multiple
problems. The present study has employed to join dissimilar aluminum
alloys of AA5052 to AA6061-T6 by friction stir spot welding. The
combinations of selected dissimilar materials were widely applied for
automotive and transportation applications where lightweight
structures are in demand. In order to control the heat conduction and
thereby grain coarsening, AA 6061-T6 has been kept as a base sheet
on the backing plate during joining. The joint was analyzed to observe
the formed material mixing at the interface. The hardness distribution
across the dissimilar welds obtained from the upper and lower sheets
and the minimum hardness was measured in the HAZ. The fracture
surface was analyzed through a scanning electron microscope. The

joint strength was evaluated by tensile testing.
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Abstract

Aluminium 7050 is a predominant alloy that is used for various engineering applications such as aircraft,
marine components. Metal matrix composite possesses improved characteristics such asstrength and

hardness. Aluminium based MMC'’s are receives attraction because of their exceptional characteristics. In
this present investigation, an endeavour has been taken to develop aluminium-based (AA7050) metal
matrix composite with Titanium dioxide(TiO2) as reinforcement. The composite is fabricated with the help
of a stir casting process which exhibits better and improved properties than base materials.The composite is
fabricated by varying the reinforcement (1-4%) weight combination. The fabricated composite is testedfor
determining the mechanical properties as per ASTM standards. The tensile test and wear test have been
performed on the fabricated metal matrix composite to identify the better mechanical properties.

< | Previous Next | >

Keywords

Aluminium alloy; AA7050; MMC; Titanium dioxide; Reinforcement; Mechanical properties; Tensile test;
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Highlights

« This concept is used to examine the friction stir welding (FSW) surface and

strength of a copper aluminium 6061 plate.

« The composite of alloying elements such as Niobium Titanium Chromium (Nb-

Ti-Cr) tool tip is employed to augment the welding strength and its surface.

« The welding strength is optimized with different input constraints of FSW by
Taguchi method.

« The parametric effect and their contribution along with welding strength were
validated through variance analysis. The welding surface texture was analyzed

through atomic force microscopy.
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11/14/22, 12:31 PM Welding strength and surface experimentation on copper aluminium plate - ScienceDirect
In present days, investigation in welding strength and its surface on dissimilar joint of
material have been increased. This concept is used to examine the friction stir welding (FSW)
surface and strength of'a copper aluminium 6061 plate. The composite of alloying elements
such as Niobium Titanium Chromium (Nb-Ti-Cr) tool tip is employed to augment the
welding strength and its surface. The welding strength is optimized with different input
constraints of FSW by Taguchi method. The parametric effect and their contribution along
with welding strength was validated through variance analysis. The welding surface texture
was analyzed through atomic force microscopy. The optimal welding strength was attained at
1200 rpm of tool speed, 3 mm/sec of traverse speed and 4 mm/min of feed. Tool rotational
speed was developed the highest effect (92.41%) on welding strength.
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