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HIGHLIGHTS

e Composites sintered by microwave and conventional methods.

e Microwave sintered samples have higher density, hardness and bioactivity.
e Silica enhances the grain growth.

e Microwave processed samples showed high pH change in SBF solution.
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The composites of different compositions of 70Sr-HA.xZn (30-x)Si were prepared by two different methods:
conventional sintering and microwave sintering. XRD characterized the prepared samples for phase identifica-
tion, FTIR and Raman for functional groups, SEM for microstructure, hardness for mechanical properties. X-ray
diffraction studies showed that multiple phases were present in all the samples. The values of density and
hardness of apatite composite samples sintered by microwave processing were higher than the apatite composite

samples sintered by the conventional method. Microwave sintered products showed more uniform and higher
grain growth in comparison to conventionally sintered products. In vitro bioactivity of the synthesized com-
posites was assessed by the SBF immersion method. It was observed that the bioactivity of the microwave
processed apatite was better than the conventionally processed apatite.

1. Introduction

The calcium phosphate group constitutes the largest and most sig-
nificant inorganic part of bones and dentine materials [1]. Synthetic
calcium phosphate resembles natural bone materials, chemically and
crystallographically. CaHPO4.2H20, Ca3(PO4)2 and Cajo(PO4)e(OH),,
etc., are the different phases of Calcium phosphate [2]. Among these, the
main focus is towards HA, Cajo (PO4)s(OH)- as it constitutes 60-65% as
a main inorganic part of the natural bone [3]. Due to its chemical
resemblance with bone and biofunctional properties such as bioactivity
and biocompatibility, HA can be used for bone applications because it
can be slowly substituted by natural bone after implantation [4]. The
hexagonal structure of HA comprises of complexes of orthophosphates

* Corresponding author.
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tetrahedra and Ca®" ions [5]. Calcium and phosphate are key compo-
nents of the mineralized matrix, acting as the calcium reservoir and
plays a vital role to maintain calcium homeostasis across the body [6].
The chemical composition of HA is non-stoichiometric as it is calcium
deficient with a mole ratio of Ca/P of 1.67. When it was implanted with
the bone, it takes sodium, zinc, magnesium, iron, and carbonate from the
body fluid due to bone metabolism [7]. In spite of these useful properties
of HA, its use is still limited to a non-load bearing area such as powders,
coatings, and porous scaffolds due to its poor mechanical properties and
in vivo bioactive properties [8]. The possibility of using HA ceramic as a
load-bearing implant is entirely dependent upon the availability of
properly sintered hydroxyapatite with improved mechanical properties

[9].
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ABSTRACT

The functionalization of p-lactams at C-3 position are useful for the strategic improvement
in both the dimensions, namely synthetic utility, as versatile intermediate in organic synthesis and
biological potential of these heterocyclic systems. The present manuscript involved the =-facial
selective synthesis B-lactam hybrids employing highly regioselective and diastereoselective
Oxo-Diels—Alder reaction of diethyl ketomalonate with a-dienyl-B-lactam with stereocentres at its
a- and B- positions. This protocol provided the cycloaddition of «- and [3- stereocentric diene with
symmetrical heterodienophiles forming biologically potent regioselective and diastereoselective
oa-lactams substituted pyrano bifunctional hybrids in good yields and p-facially selectivity.

Keywords: Regioselective synthesis, n-facial selective synthesis,
Diastereoselective synthesis, B-lactams, Dienyl-B-lactams.

INTRODUCTION

The hetero-Diels—Alder (HDA) reactions's
are significant tools in establishing 6-membered
heterocyclic scaffolds having immense biological
relevance. A variety of hetero-Diels-Alder reactions
ensured an opening for the development of diverse
heterocyclic systems. HDA reactions drew a lot
of attention because of their extensive industrial
and other important applications.®® Different
variants of HDA reactions have been explored for
a highly efficient stereoselective®'? synthesis
of six-membered ring compounds. Of these,

oxo-Diels-Alder (ODA)'*'® variant has considerable
potential because of the tactical formation of a variety
of six membered derivatives such as dihydropyrans,
dihydropyrones etc.

On the other hand, the B-lactams C-3
functionalization'® has continual significant concern
of chemists because of its use as important core
in the fabrication of organic compounds and their
therapeutic biological uses. These 3-substituted
prototypes are an important building blocks for
development of conformationally constrained and
medicinally potent products or for library generation

Thisis an 7: Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).
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Eosin Y photocatalyzed access to Biginelli reaction using primary
alcohols via domino multicomponent cascade: an approach
towards sustainable synthesis of 3,4-dihydropyrimidin-2(1H)-ones
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Abstract. The Eosin Y photocatalyzed Biginelli protocol has been established by a cascade one-pot three-
component reaction of primary alcohols, o-ketoester, and urea to provide pharmacologically promising 3,4-
dihydropyrimidin-2(1H)-ones in high yields. The key benefits of the present scheme are the capability to
allow operational simplicity, readily available substrates, straightforward workup and high yields. This Eosin
Y based photocatalytic approach can permit conquering traditional metal-catalyzed reactions in a sustainable

manner, thus delivering economic and environmental rewards.

Keywords. Biginelli reaction; Photocatalysis; Eosin Y; 3,4-dihydropyrimidin-2(1H)-ones: Multicomponent

reaction.

1. Introduction

The gradually increasing demand for greener
methodology for concurrent chemical synthesis has
enforced chemists to develop atomic economically and
environmentally benign synthetic routes for producing
well usable chemicals.' Visible-light-assisted trans-
formations have especially attracted growing interest
due to their green and beneficial properties, sustain-
ability, readily availability and ease of handling.” In
addition, compared to the conventional catalytic pro-
tocols, photo-catalysis under visible-light irradiation
has been revealed as a powerful synthetic tool that
produces mild and eco-friendly organic conver-
sions.”® Exhilarate by this, various dyes and metal-
complexes; bearing ruthenium and iridium, are
reported as photocatalysts in the last couple of years
especially.'°

The controlled oxidation of alcohols is one of the
important transformations in organic synthetic
chemistry as their products play an important inter-
mediate role in the formation of fine chemicals,

*For correspondence

important agrochemicals, pharmaceutical entities and
other high-value products.'”™'® Oxidation of primary
aromatic alcohols are mostly achieved using rather
strong oxidizing agents, that are toxic and hazardous
to the environment i.e. hyperchlorite, permanganate,
efc. and expensive noble metal catalysts including
Au, Pt, Pd.*"% As the alternative route, oxygen
plays an important role as an excellent oxidant
because of prevention of toxic, hazardous and stoi-
chiometric by-products.”® Based on the perspective,
various homogenous and heterogeneous metal cata-
lysts have been reported. In equality, transition-metal
free photocatalysts are greener and striking, because
of inexpensive, easy departure from the reaction
mixture and non-poisonous.””*® So far, several
photocatalytic methods have also been reported for
the oxidation of primary aromatic alcohols,?®>*
Notably, 3,4-dihydropyrimidin-2(1H)-one (DHPMs)
are the core structural motifs for many potentially active
biological molecules such as calcium channel blockers,
ant-inflammatory and antitumor.®> DHPMs are identi-
fied as encouraging anticancer agents (Figure 1)

Supplementary Information: The online version contains supplementary material available at hitps:fidoi.org/10.1007/512039-022-
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Introduction

The exploration of atom economical greener protocols with easily accessible final products
without any additional extraction or chromatographic procedures is among the significant
aims in organic chemistry. Solvent-free mechanochemical strategies for synthetic transfor-
mations have created a niche at the forefront of sustainable green chemistry. These strategic
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Functionalized bicyclic pyrimidinones and their derivatives are significant heterocyclic scaffolds being their all-around prevalence in biologically potent
compounds. In several attempts to explore the different synthetic methodologies for the construction of bicyclic condensed pyrimidinones, different researchers
from all across the globe have reported numerous substantial methods. In the present review, considerable work has been critically compiled on the synthesis of
| substituted and functionalized bicyclic pyrimidinones from 2000 onwards.
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monitoring of Histone Deacetylases
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in addition to DNA or RNA modifications. Histone modifications are essential in controlling histone functions and pla
role in cellular gene expression. The reversible histone acetylation, regulated by histone acetyltransf
histone deacetylases (HDACs), is an example of such modifications. HDACs are involved in the d
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Extensive studies in the past decades have revealed that gene expression regulation is not limited to genetic mutations but
at do not alter the genetic sequence. Post-translational histone modification is one of these processes

y a vital
erases (HATs) and
eacetylation of histones and

lead to the termination of gene expression. Although this cellular process is essential, upregulation of HDACs is found in
numerous cancers. Therefore, research related to the activity and inhibition monitoring of HDACs is necessary to gain

profound knowledge of these enzymes and evaluate the success of the therapeutic approach.
methodology derived from fluorescent molecular probes is one of the preferable methods. Herein,

In this perspective,
we describe fluorescent

probes developed to target HDACs by considering their activity and inhibition characteristics.

Introduction

In eukaryotic cells, various physiological and pathological
processes like genomic and genetic aberrations are associated
with mutations, but epigenetics also play a crucial role in
maintaining cellular functions.'® The epigenetic mechanism
includes chemical alteration of DNA/RNA* and post-
translational histone modifications.>® Among these epigenetic
modifications, post-translational histone modifications involve
reversible  acetylation,  methylation,  phosphorylation,
ubiquitylation, sumoylation and ADP ribosylation of amino
terminals of histone proteins.”2 Such chemical modification of
histones is associated with altered gene expression as well as
chromatin remodelling.®

The reversible acetylation on selected g-amino lysine
residues of histones is maintained and equilibrated by enzymes
known as histone acetyltransferases (HATs) and histone
deacetylases (HDACs), which are decisive in controlling the gene
expression.1%11 HATs catalyze the acetylation reaction of the &-
amino terminal of a lysine residue of histones that decreases
the positive charge and ultimately perturbs the interaction of
histones with DNA, essential for the activation of the
transcription process.*? HATs and other enzymes involved in the
chemical modification of histones are generally known as

from the lysine residue of histones, responsible for gene and
transcriptional repression (Figure 1).1*1# Enzymes including
HDACs that remove histone modifications are known as
“arasers”. Nevertheless, the deacetylation process of non-
histone proteins like chaperone proteins, transcription factors,
signalling molecules, and other cytoplasmic proteins is also
governed by HDACs, also known as lysine DACs or KDACs.1>7
The deacetylation of histone and non-histone proteins is
ubiquitous in regulating gene expression, signal transduction,
and cell homeostasis. There are eighteen mammalian HDACs
categorized into four different classes based on the functional
and structural units of these enzymes.® Class | HDACs include
HDAC1, 2, 3, and 8, preferentially localized in the nucleus. Class
I HDACs have two subclasses: lla (HDAC4, 5, 7, and 9) are
present both in the nucleus and cytoplasm of the cell; however,
llb HDACs (HDAC6 and 10) are localized mainly in the cytoplasm.
Class IV consists of HDAC11. Class |, I, and IV are Zn?* dependent
enzymes. On the other hand, Class Ill, i.e., sirtuins (SIRT1, SIRT2,
SIRT3, SIRT4, SIRTS, SIRT6, and SIRT7) are nicotinamide adenine
dinucleotide (NAD*)-dependent enzymes localized in the
nucleus, cytoplasm, and mitochondria of the cell.
The irregularities in the expression of specific genes and
chromatin structure due to HDACs cause cell apoptosis,
differentiation, angiogenesis, cancer, and neurological

“writers”. On the other hand, chromatin condensation and
stabilization occurs with HDACs, which remove the acetyl group

disorders.1®-24 For instance, deacetylation of lysine 16 and lysine
18 of H4 and H3 histones by HDACs are found in several cancers,
including lung,?> prostate?® and breast cancer.?’ The elevated
levels of HDACs are not only linked with tumorigenesis,28.2°
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certainly, but it also signifies the positive diagnosis, like, in
breast cancer, the estrogen receptor-positive (ER-positive)
results occur due to the overexpression of HDAC6.3° Similarly,
the increased level of HDAC2 is observed in patients having
Alzheimer’s disease as well as in mouse model due to the
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Experimental fission cross-scctions are reported for the
tons populating an isotopic chain of compound nuclei comprising both closed
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above Coulomb barrier energies by measuring fission fragment angular dis-
tributions, The present work aims Lo estimate nuctear dissipation and {ind s
isotopic and shell closure dependence from statistical model (SM) analysis of
experimental data. Pre-scission neutron multiplicity dita for the same systers
is also included in the SM analysis. An updated version of SM is used in the
present andlysis, which includes shell corrections in level density and lission
barrier as well as the effect of collective enhancement of level density and ori-
entation cffect of the compound nucleus along the symmetry axis. An isotopic
dependence of the dissipation strength fitting the fission excitation functions is
ohserved. The pre-scission neutron multiplicity. however, is underestimated by
the SM
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Abstract
Experimental fission cross-sections are reported for the 'F + 4190 098py pey e
tions populating an isotopic chain of compound nuclei comprising both closed
and non-closed shell nuclei. The fission cross-sections are obtained al near and
above Coulomb barrier energics by measuring fission fragment angular dis-
tributions, The present work aims to estimate nuclear dissipation and ind 1s
isotopic and shell ¢losure dependence from statistical model (SM) analysis of
experimental data. Pre-scission neutron multiplicity data for the same systems
is also included in the SM analysis. An updated version of SM is used in the
present analysis. which includes shell corrections in level density and lission
barrier as well as the effect of collective enhancement of level density and ori-
entation effect of the compound nucleus along the symmetry axis. An isotopic
dependence of the dissipation strength fitting the fission excitation functions is
observed. The pre-scission neutron multiplicity. however, is underestimated by
the SM.
Keywords: nuclear reactions. lusion=fission reacuon. fission fragment angular
distribution, statistical model of nuclear reactions
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Fusion excitation functions at energies above the fusion barrier for '2=13C + '2C are examined. From these
excitation functions the average fusion cross-section, < af >, is calculated. For this isotopic chain, the
measured dependence of < a¢ > on neutron excess is compared with static barrier penetration models.
The more rapid increase observed for the experimental cross-sections above the geometric increase
predicted by the static models suggests that the stronger dependence on neutron-excess measured may
be attributable to dynamics. Calculations with a time-dependent Hartree-Fock model also fail to describe
the observed trend suggesting that for neutron-rich nuclei, neutron dynamics may play a larger role than

Kevwaords:

Near-barrier fusion

Neutron-rich fusion
RIB fusion

Fusion enhancement

is presently accounted for.

© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
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1. Introduction

Nuclei are extremely interesting quantal systems. Despite a lim-
ited number of constituent particles, they manifest collective be-
haviar. This collective behavior is observed in many forms includ-
ing giant multipole resonances [1]. shape coexistence [2], and the
quintessential case of fission [3]. In the case of nuclear fission the
evolution of collective degrees of freedom is key to understand-
ing the process. Although typically associated with the structure
and reactions of mid-mass and heavy nuclei, collectivity for very
light nuclei has recently been reported [4]. Nuclear fusion provides
another example in which collective degrees of freedom undergo
substantial change as the reaction proceeds. Of particular interest
is the rale of collectivity for neutron-rich nuclei as for these nuclei
the dependence of collective behavior on the asymmetry between
the neutron and proton densities can be probed. Fusion reactions
provide a powerful means to assess the response of neutron-rich
nuclei to perturbation. As fusion involves the interplay of the re-
pulsive Coulomb and attractive nuclear potentials, by examining
fusion for an isotopic chain one probes the neutron density dis-
tribution and how that density distribution evolves as the two
nuclei approach and overlap [5-8]. On qualitative grounds, increas-
ing neutron excess leads to a Ia:gen range of the nuclear interac-
tion, resulting in a lower value for the height of the s-wave fusion

¥ Corresponding author
Eomail address: desouza@indiana.edu (R.T. deSouza).

barrier and a larger barrier radius. Consequently, a larger fusion
cross-section is expected with increasing neutron excess. At near

barrier energies this fusion cross-section reflects both the increase
in the static size as well as any dynamics present. In addition to an
improved fundamental understanding of the dynamics of neutron-
rich nuclei, investigating the fusion of neutron-rich nuclei is also
important for describing reactions occurring in the crusts of ac-
creting neutron stars [9]. In this manuscript, careful comparison of
the experimental above-barrier fusion cross-section for an isotopic
chain with the prediction of both static and dynamical models, re-
veals the failure of these models to describe the dependence of the
fusion cross-section on neutron excess. The stronger dependence of
the average fusion cross-sections on neutron-excess observed may
reflect the increasing importance of dynamics far neutron-rich nu

clei.

At high incident energy one expects the sudden approximation
to be valid. Consequently, the nuclear densities do not have enough
time to rearrange in the contact region and the cross-section is a
manifestation of nuclear size and other geometrical features such
as ground-state deformation, all of which are considered “static”.
Hence, the measured interaction cross-section, o, provides a di-
rect and effective measure of the extent of the matter distribution.
Collision of nuclei at lower energy is more complex with a multi
tude of processes that constitute the “dynamics”. These processes
include excitation of the entrance channel nuclei and formation of
a neck where multi-nucleon transfer occurs, all influenced by the
quantal Pauli exclusion principle [10]. Comparison of high-energy

hitps:/fdoi.org/10.1016/j.physleth.2021.136115
0370-2693/© 2021 The Authors. Published by Elsevier B £1 open access article under the CC BY license (http://creativecommons.orgflicenses/by/4.0/). Funded by
SCOAP?.
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Assessing the impact of valence sd neutrons and protons on fusion

Varinderjit Singh, J. Vadas, T. K. Steinbach, B. B. Wiggins, S. Hudan , and R. T. deSouza
Department of Chemistry and Center for Exploration of Energy and Matter, Indiana Universiry,
2401 Milo B. Sampson Lane, Bloomington, Indiana 47408, USA

M (Received 13 April 2021: accepted | June 2021 published 10 June 2021)

Experimental near-barrier fusion cross sections for '"F -+ "*C are compared 10 the fusion excitation functions
Prors: L0V L 9 , Wnga 1 P, B, . & Y| WIE? % s z
for "1 19E and *Ne ions on a carbon target. Normalized or reduced fusion cross sections are utilized in

order to compare the different systems and account {or the differing static size of the incident ions as well as
changes in fusion barrier. Fusion excitation functions [or the case of the mirror nuclei '"F and "0 with a single

sd nucleon are compared. The !

7 . . . . .
'F data are also juxtaposed with nuclei involving multiple sd nucleons. Trends

of the fusion cross section above the barrier beyond the expected systematic behavior are observed. These trends

are interpreted as the interplay of the sd protons and neutrons. The experimental data are also compared 1o a

widely used analytic model of near-barrier fusion. o ime-dependent Hartree-Fock model, and coupled channels

caleulations.

DOT: 10.1103/PhysRevC.103.064606

[ INTRODUCTION

Nuclear fusion is a topic of considerable interest both from
u fundamental perspective as well as in the field of nuclear
astrophysics | 1]. Nuclei just beyond a closed shell present a
unigue opportunity to probe the interplay of shell and collec-
tive effects on the fusion process. In particular. light nuclei just
beyond the 1p, 5 shell, namely isotopes of oxygen, fluorine,
and neon, are good candidates for examination. In this work,
the fusion of various isotopes of these elements with a carbon
target at near-barrier energies is examined. The results of this
work, which combines both stable and radioactive beams,
point to the potential of low-energy beams at radioactive beam
facilities [2,3] for examining the impact of neutron excess on
fusion,

Addition of neutrons and protons just beyond the 1p, ),
shells of 'O clearly changes both the matter and charge
distributions of the nuclei. Theoretical calculations indicate
that for a large neutron excess, e.g., **O as compared to
190). fusion with '®0 target is significantly enhanced [4]. The
mipact of adding just a few neutrons or protons beyond the
Ipi shell on fusion is less elear. With increased atomic or
mass number., the fusion barrier and consequently the fusion
cross section are clearly impacted. We propose to go beyond
these trivial systematic differences and examine the detailed
differences in the fusion cross section. A particularly inter-
esting case to investigate is fusion of the nucleus '"F, which
exhibits a proton halo when in its 25,2 excited state [5]. It is
presently unclear whether an increased radial extent results in
a fusion enhancement or weak binding results in a decreased
fusion cross section. For the case of '"F+ 2"Pb, neither an
enhancement nor a suppression of fusion was observed rela-
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tive to "F+%Pb [6]. However, in the case of fusion with
a large target nucleus, such as *™Pb, the impact on fusion
of adding two neutrons might be diminished. Recently, the
fusion cross section for I+ 2 bath at near-barrier energies
[7] and higher energies [8] has been reported, indicating that
the low binding energy of '"F and the halo properties of the
low-lying first excited state do not affect the low-energy fusion
cross section. In this work we report an independent, higher
statistics measurement of near barrier fusion for "F 4 '*C.
By comparing the present measurement with fusion induced
by O, F, and Ne beams on '*C the impact of adding a few
protons and neutrons to the s« shell on the fusion cross section
is examined.

[I. EXPERIMENTAL DETAILS

Discovery of halo nuclei, notably WLi [9,10] was achieved
through systematic examination of the interaction cross sec-
tions for lithium isotopes. At high incident energy one expects
the sudden approximation to be valid in describing the col-
lision of the nuclei. Consequently. the nuclear densities do
not have enough time to rearrange as the projectile and targel
nuclei come into contact. Thus, a measurement of the interac-
tion cross section at high energy probes the nuclear size and
other geometrical features such as deformation, all of which
are considered “static™ [9]. Hence, the measured interaction
cross section, oy, provides a direct and effective measure of
the extent of the matter distribution.

To better understand the change in the static size of the
different nuclei considered in this work, we examine the in
teraction cross sections measured at high energy. Presented in
Table I are a; for O, F, and Ne nuclei with a carbon target
[11] with the number of protons and neutrons in the sd shell
indicated. The closure of the Ip, with N =8 provides u

natural reference from which to examine the impact made by

©2021 American Physical Socicty
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Multi-sampling ionization chamber
Aclive larget
Fusion

are described. This detector provides efficient and accurate measurement of the fusion cross-section at near-
barrier energies. The response of the detector to low-intensity beams of '"'*Q, '°F, #Na, Mg, 27Al, and
Si at E,, = 50-60 MeV was examined. MuSIC@Indiana was commissioned by measuring the '$0+!2C fusion

excitation function for 11 < E_, < 20 MeV using CH, gas. A simple, effective analysis cleanly distinguishes
proton capture and two-body scattering events from fusion on carbon, With MuSIC@Indiana, measurement of
15 points on the excitation function for a single incident beam energy is achieved, The resulting excitation
function is shown to be in good agreement with literature data.

1. Introduction

The structure and reactions of neutron-rich isotopes is presently
a topic of significant interest [1]. As nuclei become more neutron-
rich their properties are expected to change and new collective modes
may emerge. The availability of neutron-rich beams at radioactive
beam facilities now allows the systematic exploration of fusion for an
isotopic chain of neutron-rich nuclei [2-G]. While the next generation
of radioactive beam facilities, such as the Facility for Rare Isotope
Beams (FRIB), will provide radioactive beams closer to the neutron
drip-line than ever before [7], it also presents experimental challenges.
Due to their short half-lives, these exotic beams will only be available
at low intensity mandating use of an effective and efficient means for
accurately measuring fusion probability.

The low intensity of exotic radioactive beams suggests that a thick
target approach should be used. Thick target approaches have pre-
viously been used in the measurement of fusion by identifying the
fusion products via their characteristic y-radiation as they de-excite [4].
However, utilizing this approach requires accurate knowledge of the y
detection efficiency — which is often low — as well as knowledge of the
decay properties of the neutron-rich fusion products — which may not
exist.

An alternative approach is to use an active target in which direct
detection of the primary charged fusion products provides the signal

that fusion has occurred. A Multi-Sampling Ionization Chamber (Mu-
SIC) detector [] provides an effective means of measuring the fusion
cross-section by identifying the heavy fusion product. While MuSIC
detectors were originally developed for use in high-energy heavy-ion
experiments [9-11], more recently their use has been extended to
low energy nuclear reactions namely the measurement of the fusion
excitation function for '%-'5C+2¢ [2,12] and 7F+'2C [1 3], or studies
of («,n)/(u,p) reactions [14,15].

The MuSIC approach provides a couple of intrinsic advantages
over the typical thin-target measurement. Traditional thin-target mea-
surements were performed with limited angular coverage, identifying
the fusion products by either AE-E [16,17] or ETOF [15] techniques.
Extraction of the fusion cross-section thus required integration of the
angle and energy distributions for the individual heavy product intro-
ducing an uncertainty into the total extracted fusion cross-section. Use
of a MuSIC detector provides a direct integrated measure of the fusion
cross-section. In contrast to the thin-target approach where the incident
beam energy must be changed, MuSIC detectors allow measurement
of multiple points on the excitation function simultaneously [!.:].
In addition, MuSIC detectors are self-normalizing since the incident
beam is detected by the same detector as the reaction products. These
advantages make MuSIC detectors an efficient means for measuring
fusion excitation functions for neutron-rich nuclei when available beam
intensities are limited.
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Abstract
ptive step-size formulation of an optimized block
-order initial value problems of ODEs numerically.

d-type procedure resulting in an efficient
method and

In this article, we have considered an ada

method for directly solving general second
This formulation has been done using an embedde
method that performs much better compared to its counterpart fixed step-size

other existing block strategies.
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Abstract. An optimised global hybrid block method for second order singular boundary
value problems with two boundary conditions is developed. A special attention is paid to
the problems having solutions with singularities at the left end of the interval considered.
The method is a combination of the optimised hybrid formulas in [43] and a new set of
formulas. The ad hoc procedure is used just to pass the singularity and the main formulas
are applied to obtain approximations at other discrete points. Numerical experiments
show that the method is a good alternative for the problems studied.

AMS subject classifications: 65L10, 65L10
Key words: Singular boundary value problem, hybrid methods, block methods, optimisation tech-
nique.

1. Introduction

Two-point boundary value problems occur in various applications, including fluid flow,
shock waves and geophysical models. The problems can be categorised as singular and sin-
gularly perturbed ones and we refer the reader to [4] for more information about BVPs. In
the present work we are concerned with numerical solution of two-point singular boundary
value problems (SBVPs) for ODEs. Such problems frequently occur in practical phenomena
such as reaction-diffusion processes, chemical kinetics, physiological processes, thermal-
explosion theory, electro hydro-dynamics and shallow membrane caps theory [5,9,11,13,
15,16, 18,23]. Since it is not always possible to find closed form solutions of SBVPs, these
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Explicit Solutions of the Singular
Yang- Baxter-like Matrix Equation
and Their Numerical Computation

Ashim Kumar, Joio R, Cardoso@ and Gurjinder Singh

Abstract. We derive sevoral oxplicit formulne for finding infinitely many

solutions of the equation ANA = XAX, when A is singular. We start

by splitting the equation into a couple of linear matrix equations and
then show how the projectors commuting with A can be used to get
families containing an infinite number of solutions. Some technigues for
determining those projectors are proposed, which use, in particular, the
properties of the Drazin inverse, spectral projectors, the matrix sign
function, and eigenvalues. We also investigate in detail how well-known
similarity transformations like Jordan and Schur decompositions can be
used to obtain new representations of the solutions. The computation of
solutions by the suggested methods using finite precision arithmetic is
also a concern. Difficulties arising in their implementation are identified
and ideas to overcome them are discussed. Numerical experiments shed
some light on the methods that may be promising for solving numerically
the matrix equation.

Mathematics Subject Classification. 15A24, 65H10, 65F20.

Keywords. Yang-Baxter-like matrix equation, generalized outer
inverse, spectral projector, matrix sign function, Schur decomposition.

1. Introduction

This paper deals with the equation
AXA=XAX, (1.1)

where A € C™*" is a given complex matrix and X € C"*™ has to be de-
termined. This equation is called the Yang-Bazter-like (YB-like, for short)
matriz equation. If A is singular (nonsingular), then the equation (1.1) is said
to be the singular (nonsingular) Yang-Baxter-like matrix equation. The equa-
tion (1.1) has its origins in the classical papers by Yang [30] and Baxter [1].
Their pioneering works have led to extensive research on the various forms of
the Yang-Baxter equation arising in braid groups, knot theory and quantum
theory (see, e.g., the books [22,31]). The YB-like equation (1.1) is also known
) Birkhauser
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1. Introduction
sly growing due to the gradual development of new

al solutions for most differential systems, it is nec-
ll-known fact that existing approaches for solving
s are developed to get approximate solu-

of differential equations is continuou

models of real-world phenomena. Due to the unavailability of analytic
essary to obtain numerical approximations to the solutions. It is a we
differential equarions are modified as the perspectives change or new technique

tions more accurately and efficient
Our goal in this article is to develop an efficient two-step block method in global sense (that produces approximate
solutions simultaneously at all nodal points in an interval of interest) and show its good performance in solving second

order two-point BVPs of ordinary differential equations (ODEs) of the form

u"(x) = fox,u(x), u'(x)), Xe la, b].

The field of numerical analysis

ly (see [1-54]).

(1)

with any one of the given possible rypes of BCs in Table 1:
Before proceeding, we assume that the equation in (1) together with the given boundary conditions satisfy the require-

ments that ensure the existence and uniqueness of the true solution (see [1-3]), namely, we assume that the function f is
continuous in [a, b] » R? and verifies a Lipschitz condition in the variable u = (u, u’), that is, it holds that for any u,.u; € R?
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Abstract

The study’s objective is to determine the optimum content of lime added to Indian black cotton soil to improve the soil’s unconfined
compressive strength (UCS). The lime was added to the black cotton soil in varying proportions of 3%, 6%, 9% and 12% of the dry weight of the
soil. The engineering properties of weak black cotton soil (BCS) were determined experimentally according to Indian Standard specifications. It
was found that the soil under test consisted mainly of silt 75.60% and clay 18.80%. The laboratory testing showed that the value of maximum
dry density (MDD) increases from 1.605 gmjcc to 1.693 gm/cc and the UCS value increased from 50.2 kN/m? to 90.6 kN/m?2 with 9% addition of
lime content and for 28days of curing time. The UCS of soil-lime mix decreased drastically beyond 9% addition of lime, showing that the
optimum value of lime content to strengthen the weak soil is 9%. The strengthening of black cotton soil with the addition of lime as an additive
provides stability to the civil engineering structures like sub-base/subgrade for roads and other engineering projects.

Introduction

The black cotton soils have been considered problematic soils to be used for civil engineering applications. These soils possess poor
engineering properties and show abnormal shrink-swell behaviour with the variation of moisture content. This property of these soils makes
them unfit for civil engineering structures of all types. Moreover, these soils depict low values of strength capacity when used in natural form.
This property of black cotton soil can cause heavy damage to civil engineering works. Hence, it becomes of utmost importance to blend these
soils with some stabilizing agent before using them. The present study focuses on using lime to improve the unconfined compressive strength
(UCS) of Indian black cotton soil. The study decides the maximum lime proportion to be added to the soil to achieve the soil’s ultimate
strength.

The engineering characteristics of expansive soils have been studied by several researchers [1], [2], [3]. The study of geotechnical properties of
an expansive soil from Thailand stabilized with recycled calcium carbide residue (CCR) depicted that the clay treated with recycled CCR with
an amount of 5 to 7% of CCR was found fit for fill and pavement sub-base material [2]. The improvements in the properties of expansive soil
investigated with fly ash in varying proportions have proposed using “DISC HARROW" to mix expansive soil and fly ash in proper proportion
[4]. Job and Sasikumar (2015) investigated the stabilization of clayey soil from Kerala (India) after the addition of CCR and fly ash (FA). It was
observed that the addition of 10% CCR results in maximum strength of treated soil [5). Daipuria and Trivedi [6] studied that adding 20% of sand
and 2% cement to the expansive soil (black cotton soil) shows a reduction in swell index, liquid limit and plastic limit from 46% to 6% by 30%
and 10%, respectively. Also, there was a decrease of 38% in optimum moisture content and an increase of 12% in maximum dry density (MDD).
Hudyma et al. [7] assessed the effect of the addition of varying quantities of silica sand (10-75) % to expansive soils in Las Vegas (USA). It was
found that the addition of sand decreased the plasticity and swelling of soil to bring these soils into the category of low expansive soils.
Krishnappa (8] studied that the addition of sand, cement and fly ash in different proportions to black cotton soil depicted an increase in
maximum dry density (MDD) from 2.02 to 2.07 along with an increase in percentage CBR values of the mix from 2.01 to 5.52. Noolu et al. [9]
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Abstract — In today’s era, there is fast development in the field of
Information Technology. It is a matter of great concern for cyber
professionals to maintain security and privacy. Studies revealed
that the number of new malware is increasing tremendously. It is
a never-ending cycle between the world of attack and the defense
of malicious software. Antivirus companies are always putting
their efforts to develop signatures of malicious software and
attackers are always in try to overcome those signatures. For the
detection of malware machine learning are highly efficient. The
process of detection of malware is split into two categories
first is feature extraction and the second is malware
classification. The effectiveness of classification algorithms
depends on the feature extracted. In this paper, firstly an in-
depth study of the features is provided that can be used to
differentiate malware. Thereafter describe the various stages of
machine learning and deep learning that researchers use in their
research work and the pros and cons they face that can assist
new researchers while selecting an algorithm for their research
work.

Index Terms — Malware Detection, Static Analysis, Dynamic
Analysis, Security, Features of Malware, Machine Learning,
Deep Learning.

1. INTRODUCTION

There has been a mushroom growth of malware which is
articulated by various encyclopedias such as; in 2014 panda
reported 84 million new variants [1]. Similarly, in the
3rdquarter of 2020 McAfee reported new MacOS malware
surged 420% [2]. At the stage of inception, the computer virus
was developed just for fun. The malicious code that was
evolved by teenagers to play pranks with their friends has
now turned into a serious malware threat. Malware writers
have started using their brains professionally to do unlawful
activities such as stealing money, crashing system,
burglarizing very important information, etc.

In Dec 1999, the San Diego Supercomputer Center (SDSC)
experimented by installing Red Hat Linux 5.2 without any
security patches on a computer with an internet connection

ISSN: 2395-0455

[3]. The computer was attacked in just 8 hours of installation
and in 21 days the computer was attacked 20 times and
compromised 40 days after installation.

Anti-virus companies mainly use signature-based detection
techniques (it is a technique in which detection of malware is
done based on features extracted from previously known
malware) to capture malware, but using this technique only
known malware can be detected. Zero-day malware (hew and
unseen malware) can't be detected using this approach.
Moreover, malware writers practice evasion techniques like
encryption and obfuscation to prevent them from being
detected at an early stage. After knowing the catastrophic
effects of malware, it is necessary to protect systems from
malware.

1.1. Background Motivation

In 2012 Egele et.al. [4] Surveyed the default strategies and
tools for malware detection. They first describe the malware
and its variants and then the vectors of infection. After that,
the malware analysis techniques used are described, namely
parameter analysis of function, monitoring of function calls,
information flow tracking instruction trace, and automated
extensible points. Malware analysis is defined in the context
of the user/kernel space, emulator and virtual machine, etc.
The researchers explained a lot of tools that run malware
samples like Anubis, CWSandbox, Norman Sandbox, Joebox,
WILDCAT, etc. According to their observation, most of the
dynamic tools analyze system call and API they are required
to interact with the system. Some tools observe the sensitivity
of processed data. This information can be used to determine
if the sample is malware.

In 2013 Bazrafshan et. al. [5] discussed 3 methods namely,
behavior-based, signature-based and heuristic-based malware
detection. He first explained these methods and then the
strategies to hide the malware. They mainly focus on
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One of the most significant challenges appears to be securing the IoT communication
network. As a corollary, information security has become the basis for establishing trust-
worthiness in IoT network communication. Cryptography is one of the ways for securing
information in this case. However, the majority of current approaches are static, making
them subject to security threats. As a consequence, a new concept, dynamic encryption,
is growing rapidly in IoT communication. In the present paper, a dynamic encryption
algorithm (DSIT) has been proposed to secure IoT communication. This algorithm is
based on Feistel and Substitution Permutation Network (SPN). DSIT is a block cipher
that takes the 64-bit block of plaintext, 64-bit secret key, and a secret dynamic box
(D-box) as input. It produces a 64-bit ciphertext by performing 8 rounds of the DSIT
algorithm. For each round, the key and D-box are updated. This dynamic effect provides
high security to a dynamic IoT network. The proposed algorithm has been executed in
IoT environment using Raspberry Pi 3 Model B+ and 50% average Avalanche effect has
been achieved. The proposed algorithm efficiently encrypts the image data to secure the
communication and high resistant to Cryptanalysis attacks.

Keywords: Dynamic Encryption; IoT; IoT security; Lightweight Cryptography.

1. Introduction

The IoT is enabling resource-constrained devices to accomplish different jobs in
many emerging areas. It has given devices the ability to do computation, commu-
nication, and intelligent decisions utilising the internet.[1]. This resource sharing
and internet connectivity among devices makes human life very comfortable. It is
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Abstract

Nowadays, computer technology is mostly concerned with storage capacity and performance. Compression of digital images has become a
fundamental aspect of their transmission and storage. Due to storage and bandwidth constraints, it has become necessary to compress images
before to transmission and storage. Not only can image compression techniques help to reduce storage space requirements, but they also aid
increase transmission bandwidth. Color images are in trend these days during communication. Most of the researchers have worked only on
grayscale images. This research proposes a hybrid approach that encompasses two cutting-edge picture compression algorithms: DCT & SVD.
This research involves the advantages and strength of two cutting-edge picture compression algorithms that enable us to compress the color
images without additional cost in computation, space and time. Here in this research, for experimental purposes, seam carving image dataset is
used. The proposed method's performance is evaluated using the performance evaluation matrices, i.e., Size after Compression, MSE, PSNR,
Normalized Co-relation (NC), Percentage Space-Saving, and Compression Ratio. The proposed method performance is also correlated with the
two latest image compression techniques, i.e., DCT Block Truncation (DCTBT) and Discrete Cosine Transform - Vector Quantization (DCT-
VQ). The findings show that the suggested hybrid color image compression approach is superior to existing compression according to different
performance metrics.

Keywords: Hybrid Image Compression, Singular VValue Decomposition (SVD), Compression, Discrete Cosine Transform (DCT), and Discrete

Wavelet Transform (DWT).

1. Introduction
Image compression has become an ever—growing component
and source of worry in the context of mental image quality
and file size as a result of the rise of multimedia technologies
(Joshi & Sarode, 2020; Dixit, 2020). Compression of data
aims to eliminate redundancy in order to save money on
archiving and data transmission bandwidth. Lossless
compression, in which the restored image is completely
identical however, it has a very low compression ratio and a
lossy compression, where there is a very high compression
ratio but there is a lot of data loss, are indeed the two forms
of compression. We set our sights on lossy compression in
particular. The SVD, DWHT, DWGT, DCT, DFT are all
employed in the DWT. These are all symmetric, unitary, and
reversible transformations. The primary objective is to
investigate picture compression algorithms based on
transforms techniques for more efficient data transfer and
storage, while preserving compression rates and SNR ratio
balance (Cooper & Lorenc, 2006). Despite rapid increases in
mass storage density, processing speeds continues to surpass
present options. Not only has the recent growth of data-
intensive multimedia-based web services reaffirmed the need
for more efficient signal and image encoding, but it has also
elevated signal compression to a critical component of

IJRITCC | November 2022, Available @ http://www.ijritcc.org

storage and communication technologies (Aishwarya et al.,
2016).

Data compression is necessary for successful data
transmission and storage because to the channel's constrained
bandwidth and the memory space constraint, which prevents
severe information loss (Jayasankar et al., (2021)). There are
various methods for performing data compression, including
audio, image, video, and document compression (Chen et al.,
(2019)). An image can contain three different forms of
information: relevant, redundant, and valuable. For picture
compression, irrelevant information might be omitted. While
valuable information is neither redundant nor irrelevant,
redundant information is essential for drawing attention to
features in images. We cannot correctly rebuild or
decompress photos without accurate information (Piran et al.,
(2020)). Two main types can be found in image compression.
The first type of picture compression preserves all
information, while the second type is lossy. For small-size
data, lossless picture compression algorithms are particularly
effective (Jamil & Piran, (2022)). But in this paper we are
going to be working on the hybrid algorithms that is the
combination of the SVD and DCT methods.
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Abstract: As far as the present state is concerned in detecting the behav-
ioral pattern of humans (subject) using morphological image processing, a
considerable portion of the study has been conducted utilizing frontal vision
data of human faces. The present research work had used a side vision of
human-face data to develop a theoretical framework via a hybrid analytical
model approach. In this example, hybridization includes an artificial neural
network (ANN) with a genetic algorithm (GA). We researched the geometrical
properties extracted from side-vision human-face data. An additional study
was conducted to determine the ideal number of geometrical characteristics to
pick while clustering. The close vicinity of minimum distance measurements is
done for these clusters, mapped for proper classification and decision process
of behavioral pattern. To identify the data acquired, support vector machines
and artificial neural networks are utilized. A method known as an adaptive-
unidirectional associative memory (AUTAM) was used to map one side of
a human face to the other side of the same subject. The behavioral pattern
has been detected based on two-class problem classification, and the decision
process has been done using a genetic algorithm with best-fit measurements.
The developed algorithm in the present work has been tested by considering
a dataset of 100 subjects and tested using standard databases like FERET,
Multi-PIE, Yale Face database, RTR, CASIA, etc. The complexity measures
have also been calculated under worst-case and best-case situations.

Keywords: Adaptive-unidirectional-associative-memory technique; artificial
neural network; genetic algorithm; hybrid approach
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Abstract

Trust-based mechanisms are widely used in wireless networks of different kinds for providing security
against attack. Trust mechanism provides security from various attacks using both detective and preventive
manner. This paper presents a quality service paradigm that can be integrated with any underlying trust
mechanism. The paradigm includes different flags corresponding to different services incorporated in
various routing packets. The paradigm provides flexible customization and adaptability as per the demand
of communicating nodes for effective data transfer. Various quality service classes are designed to
formulate route as per the requirement to minimize the routing overhead and balancing of load among

nodes. This paradigm power is the trust mechanism with proactive action for detection of malicious nodes
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Purpose: This paper aims to put forward a quarantine phased normalized
multilevel trust based routing mechanism for mitigation of packet drop
attacks in MANET.

Design/methodology/approach: The new mechanism uses the Packet
Forwarding Ratio, Residual energy, Connectivity Index, Link Quality
Index and Control Flow Ratio to calculate the slotted trust value. Then
final trust is calculated by balancing current slotted trust and historical
trust. The enhancement in base routing protocol is performed to support
trust notion, dissemination for isolation, and effective routing. Further,
the quarantine phase algorithm is proposed to minimize the false positiv-
ity which makes trust based system more accurate. Dissemination proce-
dure and local neighbourhood recommender system is employed for
isolation of malicious node with increased accuracy.

Findings: A reliable routing paradigm is presented that boosts the mitiga-
tion mechanism. The routing paradigm is enhanced with introduction of
new fields in existing packets of generic routing protocol. This enhance-
ment is done to incorporate the notion of trust. Some new packets added
in base routing protocol to help in dissemination, validation and recom-
mendation as well. With the help of this, a secure and reliable route is
formed that helps in prevention of attacks. The advantage of new mecha-
nism is that it accurately mitigate and isolate packet drop attacks with

*Corresponding author: E-mail address: nitinkhanna300 @ gmail.com
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Abstract

Tungsten Inert Gas (TIG) welding has been learnt to be the most widely used technique among
the fusion welding techniques. Welding of different components of boilers is preferably
accomplished by TIG welding, due to the process capabilities of the technique to produce
sound joints, even in case of Dissimilar Metal Joints (DMJ). DMJs owing to the techno-

economic advantages, find vast area of application especially in boiler fabrication industry. It




)

materialstoday: T
PROCEEDINGS il

E3NET
rmE

Volume 50, Part 5, 2022, Pages 2474-2481

Microstructure and characterization of LVOF
sprayed aluminium oxide-13% titanium dioxide
and aluminium oxide-40% titanium dioxide
coatings on ASTM 316 boiler steel

Shehbaaz Singh Brar * 2 &, Gurbhinder Singh Brar ", Vikas Chawla ©

Show more s/

+ Add to Mendeley of Share w3 Cite

hitps://doi.org/10.1016/j.matpr.2021.10.413 » Get rights and content »

Abstract

Mostly common issue in power generation plant is recognised as disintegration or

deoradatinn of steelc 11sed in hnilers in recent dave and main cansec for thic tune nf




materialstoday:
'PROCEEDINGS

Voiume 50, Part 5, 2022, Pages 2299-2306

Characterization of D-gun sprayed Al,05-
13%T10, and Al,03-40%TiO- coatings on ASTM
316 boiler steel and their microstructure

Shehbaaz Singh Brar * O =, Gurbhinder Singh Brar °, Vikas Chawla

® IKGPTU Kapurthala, Punjab, India
 Anand College of Engineering & Management, Kapurthala, Punjab, India
¢ Mechanical Engineering Department, IKGPTU Kapurthala, Punjab, India

Received 15 August 2021, Revised 29 September 2021, Accepted 2 October 2021, Available online 6
November 2021, Version of Record 7 February 2022.

Show less A

+ Add to Mendeley of Share 99 Cite

https://doi.org/10.1016/j.matpr.2021.10.005 2 Get rights and content »

:b“ “”“?W of pa

; n
ik «L%ﬁ



mateﬂmStOGay: e
PRQCEEDlNGS n=inﬁ.

L
I

Volume 50, Part 5, 2022, Pages 1580-1590

Analysis of plasma gun sprayed coatings on SS-
304 steel to evaluate cyclic oxidation and hot
COrrosion

Satjot Singh Dhillon *, Vikas Chawla ®, Gurbhinder Singh ©

® Mech. Engg., .LK.G.P.T.U., Kapurthala, Punjab, India
® Dean Academics, I.K.G.P.T.U, Kapurthala, Punjab, India
¢ Anand College of Engg. and Management, Kapurthala, Punjab, India

Received 21 August 2021, Revised 1 September 2021, Accepted 8 September 2021, Available online
13 October 2021, Version of Record 7 February 2022.

Show less A

+ Add to Mendeley o2 Share =8 Cite

https://doi.org/10.1016/j. matpr.2021.09.120 » Get rights and content 2

E iUl }
- Lepartment of Mochanieal |
{KG.PTY j
Kapurina




materialstoday: —
. PROCEEDINGS eun

Volume 50, Part 5, 2022, Pages 1210-1220

Analysis of solid particle erosion in plasma
sprayed alumina based coatings on SAE-347H
steel

Satjot Singh Dhillon * 2 &, Vikas Chawla °, Gurbhinder Singh ©

* Mech. Engg., LLK.G.P.T.U., Kapurthala, Punjab, India
® Dean Academics, I.K.G.P.T.U, Kapurthala, Punjab, India
¢ ACEM, Kapurthala, Punjab, India

Received 7 July 2021, Revised 6 August 2021, Accepted 11 August 2021, Available online 26 August
2021, Version of Record 7 February 2022.

Show less A

+ Add to Mendeley o Share w3 Cite

https://doi.org/10.1016/j. matpr.2021.08.072 » Get rights and content




Contents lists available at

Corrosion Science

journal hemepage:

Hot corrosion behavior of HVOF-sprayed carbide based composite coatings

for boiler steel in NaS04-60 % V205 environment at 900 “C under

cyclic conditions

Gurmail Singh , Niraj Bala , Vikas Chawla , Yogesh Kumar Singla

 Department of Aerospace Engineering, Chandigarh University, Gharuan, 140413, india
® Department of Mechanical Fngincering, NITTTR, Chandigarh, 160019, India
< Department of Mechanicel Engineering, IKGPTU, Jalandhar, 144603, India

4 Department of Maierials Science and Hngineering, Gase Western Reserve University, Cleveland, OH 44106, USA

ARTICLE INFO ABSTRACT
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were studied for 50 cycles at

Hol corrosion behavior of HVOF sprayed coatings, namely NiCrAlY-SiC and NICrAlY-ByC deposited on T22 steel
900 “C in an NaxS04-60 wi%V,0s molten-salt environment. Compound formations
and microstructure were analyzed using XRD, SEM-EDS and EDS mapping techniques. Uncoated T22 steel suf-
fored an aceclernted corrosion attack due to the formation of unprotective FeO, Feg0s, FeS and FeSO4 phases.
NiCrAlY-SiC coatings showed formation of a protective layer containing 8i0z, Al03, Cra03, NiO with spinals

phases, whereas NiCrAlY-BsC coatings featured layers comprising B304, AlsBC, Al;04, Cry04 and spinals phases.

1. Introduction

The boiler heat exchanger's components like super-heater (S11) and
re-heater (RH) pipes are always exposed to chemically aggressive en-
vironments at clevated temperatures greater than 750 “C. Even though
the alloys used for these tubes are designed to sustain a considerable
service life-time, the intended lifespan is often shortened due to hot
corrosion attack. The failure of tubes because of this is evident in the
subjected alloy surfaces [ 1 ]. Type-1 hot corrosion usually been witnessed
at u temperature between the melting point (T of the surface deposit
and vapor deposition dew point (Tgp) for the deposit. For instance, the
formation of sodium sulfate (NazS04) deposits, which have 884 "C Ty,
and Ty lies in the temperature range of 810 900 “C. A dominant pres-
ence of fused NasSO; salt (which is an ionic conductor) originates the
electrochemical corrosion mechanism. The acid/base nature of this
oxyanion salt causes dissolution (fluxing) of the typically protective
oxide scale, During fluxing mechanism, the protective oxide is favored 1o
dissolve at oxide/scale interface and re-precipitate as non-protective
particles within salt film. This form of corrosion damage is generally
characterized by the appearance of internal sulfide phases in a zone of
selective alloy depletion beneath a fairly smooth scale-metal interface.
The typical temperature ranges quoted for this type of attack are

* Corresponding author,

E-mail address: (Y.K. Singla).

NiCrAlY-SiC coatings delivered greater hot corrosion resistance than NiCrAlY-B4C coatings.

750 900 °C. As economical low grade coal or oil as boiler fuel produces
numerous impurities like Na, Cl, V and S, which in turn generate certain
oxides, alkali and alkaline-earth sulfates compounds, hardwear surfaces
of industrial boilers are constantly exposed to hot corrosion environ-
ments. During combustion, these compounds combine to form
low-melting eutectics, for example NayO V04 11V204 (T =535 “C) on
the tubes. These formations would cause Type Il hot corrosion at a lower
range of temperatures (600750 ~C). This form of attack relies on the
formation of a complex mixed metal sulfate deposit. The corrosion
mechanism oceurs over the stability range of the liquid deposit from its
melting point to its dissociation temperature. In practice, the tempera-
ture ranges of Type | and Type 1l hot corrosion are affected by the
composition of deposits formed.

In general, a film made from amalgam of NasSO4 and vanadium-
penioxide (V;05) melt is often observed on industrial boiler compo-
nents. The NaySO4 (1 —884 C) with 60 %V20s (T =670 °C) could
form lquefied salt NavO; (T, —610 'C), and euteclic reactions can
happen at lower temperatures. These compound formations originate
and promote hot corrosion reactions and ultimately result in shortened
lifetimes of boiler tube materials [ 1.

In order to protect the materials of high temperature working boilers,
several protective measure techniques can be adopted, such as suitable

Received 8 September 2020; Received in revised form 4 July 2021; Accepted 4 July 2021

Available online 6 July 2021
0010-938X/6 2021 Elsevier Ltd. All rights reserved.
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The wear properties of hydroxyapatite (HAuy.) coatings and HAgye coatings reinforced with 15 wit-%
aluminium oxide (Al;05) are described in this paper. Scanning Electron Microscopy (SEM) with Energy
Dispersive X-ray Spectroscopy (EDX) and X-ray Diffraction (XRD) were used to examine the coated
samples. Wear tests on coatings were carried out using a Tribometer (Ball on a disc assembly). The wear

-— resistance in HA, 15 wix Al;0; coatings (wear rate = 49 « 10~ mm’/N-m) was found to be better than

HAgyre cOatings (wear rate - 8.4 < 10 * mm®*/N-m). The results revealed that adding Al 05 to the coatings

Keywords:

Hyd tit I

\Je;,“wam 2 4 has a considerable impact on their tribological properties.
Plasma spraying © 2021 Elsevier Ltd, All rights reserved.

Pure Ti

Aluminium oxide
Microstructure

1. Introduction

Surgical implants such as orthopaedic implants (knee and hip
joints) and dental implants are normally manufactured from
metallic materials | | . A large variety of metals and alloys are avail-
able for the manufacturing of bioimplants but very few of them are
biocompatible. These materials are broadly categorized into four
groups: titanium and its alloys, stainless steels, cobalt-based alloys
and others like (NiTi, magnesium and its alloys and Tantalum). The
Food and Drug Administration (FDA) of the USA has approved the
range of matenals grouped in the first three categories to be used
for the manufacturing of medical implants [/ Commercially
pure titanium (cp- Ti) and titanium alloys (e.g. Ti-6Al-4V) are gen-
erally used as implant materials for orthopaedics and dentistry
applications because of their good metal characteristics and bio-
comparibility. A very good amalgamation of biomaterial properties
like lightweight, high specific strength, high resistance Lo corrosion
and integration with the surrounding hones make the cp-Ti the
foremost choice of the implant matenals . Metallic implants,
on the other hand. suffer from challenges such as debris build-up
due to wear, the release of unwanted metal ions and corrosion

* Corresponding author at; Lyallpur Khalsa College Technical Campus, Jalandhar-
Cantt Road, Jalandhar City 144001, Punjab, India,
E-mail address frandgin (V. Rattan).
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which are responsible for implant dislocation. These issues can
be addressed by utilizing hydroxyapatite-coated implants. Plasma
electrolytic oxidation, Plasma spraying, sol-gel, electrophoretic
deposition, and pulsed laser deposition are among the surface
modification techniques used by the researchers to coat hydroxya-
patite onto metallic implants _ Among the several technolo-
gies outhined the FDA has recommended plasma spraying for
biomedical coatings applications. The hydroxyapatite coating facil-
itates the biocompatibility and bone adherence of the implants (&,
For biomedical applications, Hydroxyapatite [Cayq (PO4) 6 (OH) 2],
is a potential candidate as it has a chemical structure (Ca/P
ratio: 1.67) very close to the human bone. Due to its highly bioac-
tive nature, prosthesis becomes stable within a very short span of
time because apatite or the bone layer starts growing from the
existing bone walls into the implant coated with hydroxyapatite.
However, due to its poor mechanical characteristics, it is not suit-
able for orthopaedic applications such as hip and knee joints that
must bear load 114 _The problem can be addressed by rein-
forcing HAp with bioinert materials that have better mechanical
attributes. The composite coatings can be formulated on bioinert
metallic substrates like titanium and its alloys, stainless steels,
etc, This enhances their applicability as a biomaterial, which has
to work under stress by taking advantage of the mechanical prop-
erties of the substrate Researchers have used
reinforcements like CNT's, TiOy, Al,O4, Al,04 - fluorapatite and

Selection and peer-review under responsibility of the scientific committee of the Inmternational Canference on Diamond and Carbon Marerials 2020
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Abstract: The current study focused on deposition of protective clad of WC10Co04Cr on alloy steel (8S-316) through
microwave technique, The layer was deposited in an industrial microwave oven functioned at 1.20 kW and 2.45 GHz.
The XRD observation revealed the cluster of carbide phases in W-Cr-Fe based hexagonal matrix. The SEMsurveillance
showed a homogenous reinforced skeleton and dense microstructure with porosity measured less than 1%. The
experiment results indicated that Tungsten (W) distributed uniformly in matrix and carbides results bulk hardness. The
maximum hardness of the hard protective layer was observed to be 750HV. The erosive wear test performed at different
impact angles indicates that the protective clad have significantly less erosive wear than the bare alloy steel (SS-316).

Key words — hybrid, microwave, heating, clad, hardness, erosive.

1. INTRODUCTION

Engineering components employed in acrospace, power and petrochemical endure facet deterioration primarily due to erosion.
Surface engineering is uttermost extensively used approach for improving the surface properties and functionality of a material
without altering its bulk properties [1]. Shield against erosion for ferrous alloys (stainless steel, mild steel) exploited in hydro &
thermal power plants is a crucial arena of research. Surface assets of a ferrous alloy could be altering via diverse modes, namely
heat treatment, physical vapor deposition (PVD) technique, thermal spurting, epoxy coating, enamel coatings, laser cladding, and
microwave cladding [2-7]. Thermal spurting is the most frequently used technique owing to mitigate operation and versatile in
nature. Despite that, the frail mechanical bonding amidst splats and the significantly higher porosity are the substantial limitations
allied with the thermal spray technique [7-9]. Recently the altering the surface properties of metallic materials using microwave
cladding is gaining popularity. At present materials processing induced microwave heating attaining popularity owing to its distinct
advantages namely consistent heating, volumetric heating, ameliorate mechanical properties and microstructural characteristics
[10-12]. Moreover, microwave processing of the material is also on¢ of the most environmental amiable processes [12]. In
microwave processing of materials, the heat generates at the atomic level with in the material which concluded lower energy
depletion and increased productivity. In microwaves, the volumetric heat generated with-in the material owing to the atomic level
interaction compared to conductive mode of heat transfer in conventional surface heating technique. This phenomenon causes
reduced thermal gradient inside the material which leads to curtail remnant stresses with in the material and reformed functional
properties [13, 14]. The application of microwave heating in the form of microwave cladding embellish functional properties of
metallic material was first clarified by Sharma et al. [15] in a patent form. The authors used microwave heating (MH) technique
principles for the evolution of microwave clads exhibit enriched tribological and mechanical properties. The developed clads
exhibits the perfect diffusion bonding with the substrate without any interfacial cracking [15]. Afterwards a lot of research executed
to ameliorate facet properties of metallic material exploiting economical, low material squander, low power consumption and
capacity to produce quality cladding having better tribological performance [16-26].

Alloy steel (SS-316) is one of the uttermost routinely exploit material in many engineering components hold exquisite
unification of mechanical concussions such as erosion defiance but is usually perceived as the standard “marine grade stainless
steel”, but it is not repellant to warm sea water. The surface properties of SS-316 can be enhanced further by depositing a layer of
hard protective layer of WC-10Co-4Cr through hybrid MH. The WC—Co situate materials are preferred by virtue of being superior
erosive wear defiance [8—11]. The WC phase offer hardness even though Co phase offer toughness to the overlay material. It has
been narrated that the erosive wear resistance of the WC—Co based materials depends on several factors like distribution of the
carbide particle size, hardness of the carbide phase and volume fraction of the carbides. The addition of the Cr matrix provides
corrosion resistance in oxidizing environment by generating passivating oxide layered structure on the surface of the SS-316, which
shields material from foster corrosion and tungsten (W) matrix provides high hardness property leads to low surface erosion of steel
substrate [27-29].

The erosive wear of microwave cladded WC10Co4Cr on stainless steel (SS-316) substrate has never been documented.
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ABSTRACT

WC-10Co4Cr cladding over an austenitic stainless steel (SS-316) was fabricated by using a cost- effective
microwave technique, Cladding was performed with 1.20 kW power and a frequency of 2.45 GHz in an
industrial microwave oven. The XRD surveillance reveals a cluster of carbide phases adjunct to W-Cr-
Fe based hexagonal matrix. The SEM examination reveals a solid microstructure and a homogeneous
reinforced slgeieton with porosity measures of less than 1% in the clad specimen. Tungsten (W) dis-
tributed equally in matrix and carbides, resulting in bulk hardness and matrix micro hardness increasing

KS;’;‘;';'.:“' gradually and reaching a peak at 750HV, respectively, which is significantly greater than the base metal
Cladding (55-316) hardness (about 220HV). The clads erosive wear was measured at various impact angles (30°,
Micraviave 60°, and 90°) by utilizing a solid particle erosion with alumina as the erodent. In addition, corrosion test-
Surface ing found that in the NaCl solution of 3.5 wt% the cladded specimen exhibited the less corrosion resis-
Erosion tance than that of the base metal.
Corrosion Copyright © 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 2nd International Con-
ference on Functional Material, Manufacturing and Performances
1. Introduction cial benefits such as consistently heated, volumetric heating, better

A critical challenge in tribological evolution persisted in requir-
ing novel materials for usage in serially harsh conditions. Facet
deterioration occurs in engineering components used in aerospace,
power, and petrochemical industries, primarily due to erosion and
corrosion. Surface engineering is the way most typically used to
improve the quality and function of the surface of a material with-
out changing the inside prevailing properties [1]. The erosion and
corrosion resistance for ferrous alloys in oil and gas industries
(stainless steel, mild steel) are an important topic of research.
The surface properties of ferrous alloys can alter with example like
thermal treatment, PVDs, thermal spurts, epoxy coats, enamel
coatings, laser cladding and microwave cladding {2-7]. Metallic
powder coating and cladding provide exceptional resistance to
mechanical shocks, particularly in applications involving severe
erosive wear and chemical corrosion, Furthermore, slit initiation
tendency during the cladding process's brisk melt pool and solidi-
fication phase [8-12] and at these slit origin locations; corrosion
(through fissures and pits) is frequently invented. Due to their spe-

* Corresponding author.
E-mail address: amit bansal978@gmail.com (A, Bansal).
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mechanical qualities and microstructural characteristics, micro-
wave heating/ processing of materials is gaining popularity [12].
Microwave material processing causes thermal energy to be
reduced on the atomic level in the material and improves produc-
tivity. The volumetric temperature generated in the material by the
atomic level interaction in microwave is a unique phenomenon
which is different from the conductive mode of heat transfer in
the conventional surface heating technique. This unique phe-
nomenon reduces material thermal gradients and reduces the
residual stresses inside the microwave processed materials
[13,14]. Sharma et al., [15] structured a microwave heating patent
in the form of a microwave cladding for improving metal material
functionality. The authors used microwave heating (MH) approach
moralities to improve the tribological and mechanical capabilities
of microwave clads. Austenitic stainless steel (SS-316) is the most
common material that combines good mechanical qualities,
including erosion and resistance to corrosion. It is widely known
as 'marine grade stainless steel’ but is not resistant to warm
waters. Surface corrosion is noticeable as brown discoloration in
maritime conditions (SS-316), which is often associated with
fissures and a rough surface finish. The SS-316's outstanding
mechanical qualities ensure that the solid solution offered by the

Selection and peer-review under responsibility of the scientific committee of the 2nd International Conference on Functional Material, Manulacturing and Performances
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Aluminum matnx composites

Extensive applications are found in aluminum matrix composites, where high strength to weight ratio,
low weight and high corrosion resistance are needed. One of the categories of such materials Is the SiC
reinforced aluminum matrix composite. This reinforcing material belongs to ceramic group ol materials
and can withstand high temperature and improve several properties when incorporanng in the grain
structure of the base matrix. The introduction of SiC enhances wear resistance, hardness value and tensile
strength, However, the use of high percentage ol SiC material reduces the machinability (ductility) and
toughness resistance and the machining of such material becomes difficult. In this current study, an
attempt 1s made to develup an aluminum (LM25 alloy) matnx composite, which is reinforced with 7%
$iC and 3%Cr particulates through stir castng route. The fabrication of compasite 15 followed by evaluat-
ing the machining behavior ol hybrid composite through electric discharge machining. Dunng machining,
current, voltage, pulse on time

and pulse off ume are selected as input controllable variables while mate-

rial removal rate (MRR), tool wear rate (TWR) and over cut are chosen as responses. The experiments are
carried ouras per Taguchi's 19 OA, with the aid of ANOVA and significant parameters effecting responses
are identified. Main effects plots are drawn and optimum set of inpul machining conditions are

determined.

@ 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the Symposium on Synth-

esis, Characterization 2021,

1. Introduction

Advanced materials have provided a wide range of selections to
material designers in the improvement and choice of materials for
different applications, Material properties are incessantly being
promoted to meet safety and running standards in line with funda-
mental technological Developments | |, Modern technical require-
ments, along with customer demands for more energy-efficient,
heavier, lightweight, productive, etc. organizatons and machines,
declare that the search for new-fangled and revolutionary materi-
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als continues to be of interest [ . Aluminum matrix Composite
(AIMMCs) is a class of materials thar have recorded success in
meeting most of the applications, where the mandatory properties
are light weight, high rigidity and temperate strength [ With a
variery of reinforcement components and versatility in their pri-
mary manufacturing, AIMMCs offer great potential for composite
production with the desired propernes for certain applications

Thus, AIMMC machining has been one of the manufacturer’s
big resent-time 1ssues. In order to machine the material with tradi-
tional machining methods, remarkable research has been carried
out, The processing of this hard marerial is not simple in traditional
machining, because the wear rate of the tool is high and it gets oxi~
dized in conventional machining . Because of these surface char-
acteristics, with traditional machining methods, the machining is
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Traditional high volume cutting fluid is normally applied during manufacturing of product at shop floor
to minimize severity of friction, wear, temperature and machining forces. It impacts the manufacturing
performance if. the choice, application, handling and disposal of cutting fluid properly designed. Contrary
to this, higher volume flow rate of metal working fluids applied in flood lubrication would adversely

affects the environment, machine, materials, human and costly too. Hence, for ensuring the economy

Keywords:
Minimum quantity lubrication (MQL)
Yegetable ol

Culting temperature

Taguchi L-9 array

Therefore, in present investig

and ecology of machiming process the high discharge rate of cutting fluids should be minimized.
Therefore, machining should be conducted in such conditions where the aforementioned limitation
should be avoided i.e. dry and minimum quantity lubrication. However. dry machining has limitation
at higher levels of input variables so becomes unsuitable for mass production of difficull to cut materials.
ations the minimum quantity lubrication of vegetable based oil has been
utilized for investigating its impact the cutting temperature at different nozzle distances, The outcomes

of changing the nozzle gap on temperature during turning of EN-31 Steel have been analyzed with
ANOVA. The investigation results suggested that cutting speed has greater influence (68.44%) on temper-

Selection and Peer-review under responsibility of the scientific committee of the Global Conference on

ANOVA
ature along with nozzle distance (30.75%).
© 2021 Llsevier Ltd. All rights reserved.
Recent Advances in Sustainable Materials 2021
1. Introduction

The metal machining operation produces heat on tool chip
coalition due to friction that has greater influence on the machin-
ing capability. Due to this, dimensional accuracy, tool life and cost
become higher. Several alternatives have been adopted to reduce
this heat, such as during the early phase of industrialization the
water was used as a coolant, but this approach leads to problem
of corrosion on product. After several industrial growths the vari-
ous methods of cooling and lubrication were developed and
employed. Till now the most of the industry uses flood lubrication
during machining process for cooling and lubrication purpose. In
this method lubricants accumulated continuously which flow at
the rate up to 4-10 litters/min which is very large and can be
harmful to ecological balance. So, other alternatives of cooling

* Corresponding author at: Department of Mechanical Engineering, Chandigarh
University, Gharuan, Mohali, India.
E-mail addresses: Ciat sPhavinad
1 (G. Singh).

(A. Kumar),

2214-7853/@ 2021 Elsevier Lid. All rights reserved

should be practised to eliminate these adverse effects of conven-
tional flood cooling | i~ !/. Modern machining is facing numbers
of challenges, like higher productivity, better quality, strict envi-
ronment rules as well as inexpensive machining. So, it is be fitting
job for the investigator Lo manufacture product with a procedure
which is economical, accurate and environment friendly. Therefore
to achieve these goals, machining with unlike cooling and lubri-
cants the latest cooling technique like low remperature freezing,
cooling assisted with Nano particles, minimal quantity cooling
and MQL etc. These technologies have their own susceptible and
causes because cooling with cryogenic process and cooling with
nano particles has given enhanced performance during machining
as compared to traditional cooling ' _The serious concern of using
nano-fluid is its cost and adverse impact on human eyes and respi-
ratory system also this technique is very costly as compared to tra-
ditional machining. Several developing countries adopting dry
machining and restricted the use of flood lubrication due to envi-
ronmental concern. Scientists have mentioned about the dry
machining that it is limited up to particulai machining parameter
level because implementing this approach very high temperature
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Please cite this article as: A. Kumar, G. Singh and V. Aggarwal, Analysis and optimization of no

quantity lubrication, Materials Today: Proceedings, 1t [/c i

ira Wi

ce éiuinz turning of EN-31 steel using minimuml
ot Bt .- ’..‘ | .

Denartmen: |




Contents lists available at & eDirect

materialsio oy

EE¥
SamE>
i

e

" Materials Today: Proceedings

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

Experimental investigations and optimization of machining performance
during turning of EN-31 steel using TOPSIS approach

Gurpreet Singh

* Research Scholar, Department of Mechanical Engineering. LK.G.P.T.U Main Campus, Kapurthala, Punjab, Indw
® Department of Mechanical Engineering, Chandigarh University, Gharuan, Mohaii, Punjub, India

* Department of Mechanical Engineering, [K.GPT U Mam Campus Kapurthala, Punjab, India

! Department of Mechanical Engineering, Guru Nanak Dev Engineering College, Ludhiana, Punyab, india

*, Ajay Kumar", Vivek Aggarwal ', Sehijpal Singh

ARTICLE INFO

Article history:

Received 14 May 2021

Received in revised form G July 2021
Accepted 19 july 2021

Available online xxxx

Keywords:

Minimum guantity lubrication (M.Q.L)
Dry machining

Tool-chip interface temperature

Chip reduction coefficient

EN-31steel

TOPSIS

1. Introduction

ABSTRACT

Machining of difficult to cut material at advanced range of process parameters is the requirement of modern
day machining scenario for achieving the goals of sustainable machining through utilization of modern
cooling techniques Lo minimizing the friction, heat generation and tool damage. Consequently, leads to
profitable machining under the provision of suitable volume, application method and environmental
friendly cutting fluids. Contrary to this. larger flow rate and inferior methodology of cutting fluid application
leads to various health problems, environment issues and imperfect product quality. So, to achieve targets
the sustainable machining, the firm has to meet certain environmental norms regarding the application and
disposal ol cutting fluids. Therefore, to tackle the aforementioned ecological issues the dry machining is
preferred which exhibit solution, but this option does not endure economic plan at accelerated machining
parameter levels due to lower tool life and impaired quality of product. Hence, the alternative to all these
situations are the requirement of such a cooling system which does not pollute the environment, operator
friendly as well as economical to use. Henceforth, the minimum quantity lubrication using soybean oil has
been used in present investigation as a replacement o flood lubrication. The experiments have been con-
ducted on EN-31 Steel taking advanced ranges of machimng parameter in dry and M.(Q.1. system, Research
outcomes revealed that the M.Q.L machining improved the surface finish, lowered the cutting remperature
and enhanced the chip reduction coefficient with comparison to dry machining system. The Parametric
optimizauion evaluated by TOPSIS approach pointed out that the best machining combination has been
observed at 196 m/min, 0.088 mmyjrev in vegetabie oil environment

© 2021 Elsevier Lid, All nghts reserved.
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tion methodologies such as conventional flood cooling, high
pressure cooling, minimum quantity cooling, minimum quantity

Mass production of hard grade steel components produces
intense heat due to friction and deformation occurring at various
points of tool work and tool-chip interface resulting into higher cut-
ting forces, rapid tool wear, poor surface quality and lower produc-
tivity of machining operation. Hence to lower the unwanted heat
generation in different zones of machining the various types of cut-
ting fluids have used through numerous ways of cocling and lubrica-

w (nrlaapnndmg authar.
E-mail address el onm (G, Singh).
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lubrication and hybrid cooling strategy. The application of any of
the mentioned cooling and lubrication methodology is fruitful only
when the quantity, quality and application techniques is properly
designed as per the requirement of machining parameters, operator
safety, environmental regulation and most important economical.
But on the other hand poorly designed cooling strategy would leads
to negative umpact on the social, economic and ecological factors
which furthermore will alse face challenges from different govern-
ment and other agencies. Keeping in mind all these machining
scenatio the industry prefer the dry machining during which no cut-
ting fluid has been utilized and is free from all kind of environmental,
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Experimental investigations into machining performance of Hastelloy C-276 in

different cooling environments
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ABSTRACT

Machining of difficult to cut materials at advanced range of machining variable is the requirement of
industry 4.0 for achieving sustainable machining goals taking into consideration energy, ecology and
economy. However, due to lack of information on the machining data the material is regarded as difficult
to cut. Therefore, to enhance the machining performance of Hastelloy C-276 the experimental investiga-
tions have been conducted at different levels of input parameters using CNMG120408 cutting inserts
under various cooling conditions. The RSM-based CCD approach has been used to to generate the design
of experiment along with ANOVA analysis for finding the influence of input factors on the output signal.
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Investigations results exhibited that the less cutting temperature, better surface quality and lower chip
reduction coefficient have been reported in vegetable oil MQL machining. Research pointed out that the
SR. is influenced by cutting speed, doc, cooling environments and feed rate; likewise the impact has been
reported for cutting temperature, while the CRC is less dominated by doc compared to other parameter.
The percentage errors evaluated for S.R, temperature and CRC have been reported as 0.53%, —1.52% and

1.81% indicates the significance of developed model.

Introduction

Presently, Ni-based super alloys are utilized for applications
like air craft components; check valves used in petro & chemi
cal plants as well as elements of nuclear reactor. The nickel-
based alloy survives in very critical environment due to its
favorable mechanical strength, creep, resistance to wear, corro-
sion and can withstand these qualities at elevated
temperature.'~* The engineering components used for var-
ious applications are manufactured by different metal cutting
processes of required shape and size hence the machining
performance of material depends upon process parameters
and cutting environment."”’ The cutting parameters have
great influence on the machining characteristics of nickel
based alloy and therefore the proper selection of these para-
meters is of major concern while machining these super
alloys.'®’ The surface quality and micro hardness of alloy con
stituent of Ni were greatly influenced as the cutting parameters
varied during dry cutting.m During investigation it was
pointed out that the increment of v and [ indirectly impacts
the surface roughness and while on the other hand reverse is
true for cutting forces during machining of Hastelloy €2000.*
The applications of coolant minimize the heat generation,
rubbing between tool and work and surface roughness which
leads to improvement of machinability of work material."”!
During machining of super alloys higher cutting temperature
results in shaping of built up edge, chip sticking and rapid tool
wear, consequently lower the grade of machined surface.
Hence, the application of good quality lubricant is required
to diminish the heat generalion along with enhancement ol

product quality and tool life."”' It has been found that applica-
tion of conventional cutting fluid if not selected and applied
properly it would leads Lo severe health problems along with
corrosion, fumes, chemical reaction on work material and most
importantly add more cost to manufacturing the product in the
form of recycling equipment and wastage disposal. Therefore,
the suitable application methodology and eco-friendly cutling
fluid should be the alternative to conventional cooling techni-
ques. Hence the application of minimal cooling and lubrication
together with gaseous chilling is of great concern these
days.'"'* Machining of Ni alloys is much exciling owing Lo
outrageous mechanical strength, toughness and thermal prop-
erties and cryogenic cooling was suggested to achieve better
machining performance ."** The research was conducted on
Ni-based alloys using cryogenic cooling revealed that the
machining energy and surface characteristics were
reduced,!'® but on the other side, application of cryogenic
cooling during machining of Inconel 718 produced discontin-
uous chips and larger cutting forces due to the effect of strain
hardening and higher compressive strength."'” Further,
research on Ni super alloys machining exhibited that regular
chips with serrated edge were produced because of its ductile
and difficult to machine nature.""®" Investigation on the dry
machining of Inconel 825 revealed that crackinF due to shear
and edge flow of work metal was reported """ Cryogenic
milling of Ni-Cr alloys minimized the teeth dimensions, chip
serration along with control over tool damage.““' Research
were conducted on the wear mechanism of tool to process
the various super alloys exhibited that the abrasion, adhesion,
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Coated T-91, A-1 Boiler Steel and Superfer800H
Superalloy in Air
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In the present investigation, a plasma spray process was used to deposit bi-layer NiCrAIY/ AL 0-40%TiO,
coating powder on three substrates namely 1-91, A-1 boiler steel. and Superfer800H superalloy. The
deposited coating was found to be dense, and uniform with thickness ranges from 200 to 250 pm. The
oxidation behavior of both (bare and coated) specimens at elevated temperatures was ascertained by using a
high-temperature furnace. The experiments were conducted over 50 cycles. In each cycle, the specimens
were subjected to an isothermal temperature of 900 °C for 1 h followed by cooling for 20 min at room
temperature in atmospheric air. The thermogravimetric study for both (bare and coated) specimens was
conducted to find the corrosion rate by calculating the parabolic rate constant of the corroded specimens.
The characterizations of the coatings before and after the high- temperature oxidation tests were investi-
gated by employing various characterizations techniques. The result showed that the Al,04-40%TiO,
ceramic coating significantly reduced the weight gain compared with the bare substrates. The high resis-
tance of the deposited coating against the harsh oxidizing environment was because of the occurrence of
protective phase (AL;O3, TiO,, and ALTi;0,5) in the oxide scale.

Keywords A-1, Al,0;40% Ti0,, EDS, SEM, superfer800H, l
T-91, XRD

1. Introduction

Hot corrosion and erosion arc severe and big problems in
thermal power plants in India that use coal as a fuel. It has been
reported that there is approximately US$150 nullion loss
occurred annually in coal-based thermal power plants only duc
1o hot corrosion and erosion of the materials (Ref 1). The coal
used in the Indian thermal power plants is of deficient grade as
it contains a large amount of ash, sulfur, hydrogen, and carbon,
efc (Ref 2). The fly ash contains o significant amount ol
abrasive mineral particles, which during operation strike the
surfaces of boiler tubes and cause crosion of the bailer tubes
material. Simultaneously, some of these mineral particles start
depositing on the different parts of the boiler like superheater
tubes and water tubes, which resulted in a reduced heat transfer
from the steam to the boiler tubes. Further, these deposited
particles also initiate corrosion on the surfaces of the boiler
tubes at high temperatures (Ref 3. 4). During the combustion of
coal. sulfur trioxide (SO;) is formed due to the partial oxidation
of the sulfur present in the coal, which further reacts with water
vapors (H,0) and sodium chloride (NaCl) present in the coal to
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Vivek Aggarwal, LK Gujral Punjab Technical University Jalandhar,
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form sodium sulfate (Na,S0.). During the combustion of coal.
a small amount of vanadium (V) also gets oxidized to form
vanadium oxide (V,0s). Subsequently. the V,0s further reacts
with Na,S0, to form a highly corrosive compound at high
temperatures which 1s sodium vanadate (NaVO;) (Ref 5, 6):
Hence boiler tube material fails due to the simultancous effect
of both erosion and corrosion, which results in very huge
economic losses. As the trend of generating power using coal-
based power plants is increasing, the degradation of the
material used in these plants is also increasing due to the both
corrosion and erosion of materials at high-temperature by ash
particles (Ref 7, &) The corrosion reduces the thermal
efficiency of the boiler tube matenal and increases the down-
time and maintenance cost of the boiler, which resulted in an
increase in economic losses (Ref 9, 10), To reduce these losses,
it is required to protect the material from premature failure. The
degradation of the materials at high temperature can be
minimized by using various methods such as a selection of
suitable superalloys, corrosion inhibitors, thermal spray coat-
ings, laser cladding, weld overlays, and cathodic protection, etc
(Ref 11, 12). Among all the processes discussed above, thermal
spray coalings are gaining popularity among researchers due o
their capabilities 1o deposit a wide range of matenials with ease.
Thermal spray offers hot corrosion resistance lo the malerials
by depositing a wide variety of powder having a superior
property on the substrate surface Moreover, 1t also improves
the surface characteristice of the base material without inter-
fering with the metallurgical properties of the base material
(Ref 13). Different types of metallic and ceramic coatings have
been developed to provide corrosion-resistance to the material.
Coatings give the flexibility to modify the outer surface of the
material while retaing the original mechamical properties of
the base material. These coatings enhance the performance of
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The issue of cutting fluid is of great concern in present scenario of industry 4.0 due to its application in
machining operation performed at wider parameter ranges. Despite of numerous advantages and
enhanced machining performance, few critical issues like environmental and health hazards occurred
if not controlled in efficient manner, consequently, set negative impacts on their utility. Hence, to safe-

guard aforementioned problems and to achieve environmental sustainability, the bio-degradable oils

Keywords:

Cutting fluids

Biodegradable oils

Lubrication techniques

Health hazards

Recycling and disposal methods

are gaining popularity due to their useful impact attained through latest lubrication techniques and
amalgamation of nano and ionic fluids. Further. the cost of later fluids forms a barrier to their application
in present competitive industrial framework as compared to conventional cutting fluids. In present inves-
tigation the survey was conducted on the scenario of cutting fluids application in small scale industries
present in the Malwa belt of Punjab. The research was performed through well designed questionnaire
consisting of various questions related to different aspects of cutting fluids such as fluid type. volume,

application methods, recycling approach, disposal way and most important health as well as environ-
mental issues. The data was collected by qualified engineers from various industries and further con-
firmed from the official source for its validity prior to analysis. The results of investigation confirmed
that there was deficiency of advanced lubrication techniques utilization, insufficiency of post treatment
and few cases of health hazards.

Copyright © 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the Symposium on Synth-
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1. Introduction

The making of thing was fundamental need of human civiliza-
tion utilizing different ranges of natural cutting tools since the evo-
lution of mankind. But in the present era, product making is
achieved through term manufacturing, which comprising wide
ranges of metal working processes. During the conversion of raw
materials to finished goods the application of coolant/lubricant or
cutting fluids play important duty that enhances the machining
performance by virtue of eliminating excessive heat, friction and
cutting forces. From historical prospective the use of cutting fluid
had begun in early 1500 s, further the extensive use of cutting flu-
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hitps:{fdonorg! 10,1016/j.matpr.202 1.08.348

2214-7853/Copyright © 2021 Elsevier Ltd. All rights reserved.

ids was reported in 18th century during the later stage of first
industrial revolution |i]. Survey reports mentioned that around
100 million gallon of cutting fluid utilized every year in US {3
During initial stages of lubricant development only water was used
and thereafter the animal oil such as whale and animal fat was
used to enhance the lubricating properties. As far as the application
method is concerned the brush was employed for lubrication pur-
pose in the early stages of lubrication techniques. In the prelimi-
nary phase of 20th century the utility of soap-water mixture was
exercised to boost lubrication action [1]. Further, advancement in
this connection gave birth to straight cutting oil and soluble oil
around 1936 | 1]. In addition to this, availability of chemical addi-
tives was reported in 1944 as per literature data |5|. Furthermore,
as the chemical additive gain popularity, more complexity in han-
dling the same was dominant in past and present scenario of cut-
ting fluids due to machining of harder materials at advanced
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Abstract: Electrically-conducting polymers (CPs) were first developed as a revolutionary class of
organic compounds that possess optical and electrical properties comparable to that of metals as well
as inorganic semiconductors and display the commendable properties correlated with traditional
polymers, like the ease of manufacture along with resilience in processing. Polymer nanocomposites
are designed and manufactured to ensure excellent promising properties for anti-static (electrically
conducting), anti-corrosion, actuators, sensors, shape memory alloys, biomedical, flexible electronics,
solar cells, fuel cells, supercapacitors, LEDs, and adhesive applications wi th desired-appealing and
cost-effective, functional surface coatings. The distinctive properties of nanocomposite materials
involve significantly improved mechanical characteristics, barrier-properties, weight-reduction, and
increased, long-lasting performance in terms of heat, wear, and scratch-resistant. Constraint in
availability of power due to continuous depletion in the reservoirs of fossil fuels has affected the
performance and functioning of electronic and energy storage appliances. For such reasons, efforts
to modify the performance of such appliances are under way through blending design engineer-
ing with organic electronics. Unlike conventional inorganic semiconductors, organic electronic
materials are developed from conducting polymers (CPs), dyes and charge transfer complexes.
However, the conductive polymers are perhaps more bio-compatible rather than conventional metals
or semi-conductive materials. Such characteristics inake it more fascinating for bio-engineering
investigators to conduct research on polymers possessing antistatic properties for various applica-
tions. An extensive overview of different techniques of synthesis and the applications of polymer
bio-nanocomposites in various fields of sensors, actuators, shape memory polymers, flexible elec-
tronics, optical limiting, electrical properties (batteries, solar cells, fuel cells, supercapacitors, LEDs),
corrosion-protection and biomedical application are well-summarized from the findings all across
the world in more than 150 references, exclusively from the past four years. This paper also presents
recent advancements in composites of rare-earth oxides based on conducting polymer composites.
Across a variety of biological and medical applications, the fact that numerous tissues were receptive
to electric fields and stimuli made CP’s more enticing.

Keywords: biomedical; conducting polymers; corrosion; doped; electronics; shape memory polymers;
sensors; actuators; optical limiting
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Optimization of engine operating variables on performance
and emissions characteristics of biogas fuelled CI engine
by the design of experiments: Taguchi approach
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Biogas obtained from renewable resources is a viable solution for solving energy

variable compression ratio research engine was fuelled with biogas as primary and
diesel as a pilot injection In this work. Experiments were designed based on Taguchi

Deepam Goyal. Chitkara University Institute of Ly OA (orthogonal array) choosing biogas flow rate, compression ratio, and engine

Engineering & Technology, Chitkara

University, Rajpura, India. load as input factors, while brake thermal efficiency (BTE), BSEC. CO, HC, NOx, and
Email: bldeepamgoyai@outiook.com smoke were targeted responses. The effects level of factors on responses was
Funding information analysed by using MINITAB software. The higher value of raw data and S/N ratios for
Science and Engineering Research Board, BTE was observed with low biogas flow rate, higher compression ratio, and full
§$5:1;ard e il engine load. On the other hand, lower raw data and high 5/N ratio analysis for emis-

sions characteristics (CO, MC, NOx, and smoke) were achieved in the order of rank,
that is, engine load > biogas flow rate » compression ratio. With the analysis of
results, optimum levels of various factors were evaluated. These results showed that
the Taguchi method design was an effective tool for optimizing the elements in terms

of combustion performance and emissions characteristics.

KEYWORDS A
design, emissions, optimization, performance, Taguchi method
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High exhaust ejections caused by high combustion temperature have
hazardous influences on the ambient air quality. Increased fossil fuel
consumption by diesel engine coupled with the diminishing nature of

BN e e e __.——-—-——'-“_"—r_’-n_,—g;

— M i L
Lrviran Prog Sustainable Energy. 2021:013734 wileyonlinelibrary com/jourmalien < 2021 American Institute of Chemical Engines’
M
Mes//doLorR/ 10,1002/ ep 13 736

sions and reduce imports for developing countries like India. Biogas 1s
comidered an enticing clean and alternative fuel owning to its srren:
and cost-etectiveness under dual-fuel (DF) mode in diesel engine

The OF operation entails the mixing of biogas with air beforé it enters
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After Second World War, the COVID-19 pandemic has caused so
much losses to humankind that some countries have started it
calling as a third world war or biological war, which has been
imposed for reorganisation and dominance over world economy.
The whole world has come to standstill and cfforts of all the
countrics are concentrated to avoid extinction of human specices.
Most of the companies have come out with zero production in
month of April, 2020. This paper explores the impact of this
seismically disruptive environmental event on global environment
and energy scenario. It provides a valuable guide to researchers,
environmentalists and policy makers to provide a linkage between
COVID-19 and various environmental concerns and remedial
measurcs have also been suggested to combat SARS-CoV-2.
Although the future trajectory of the pandemic remains uncertain,
the pandemic has already brought many changes to how people
live, and is likely to bring many more. As all the disasters have
their time limits, one should be optimistic and must put all our feet
together to win over this pandemic and respect the ecosystem
before it is too late.

Introduction

Public health security has been grievously threatened by the genesis of coronavirus
discase 2019 (COVID-19) by imposing new challenges to whole world. Emergence of
COVID-19 has demolished the boundaries between developed, developing and under
developed countries in such a manner that whole world has been brought on knees by this
pandemic. Despite, so much advancement in medicine field, no part of the globe is
untouched by massive fury caused by this disease. Every single individual in world is
busy In observing or/and analyzing the data of corona affected persons alongwith daily
massacres caused by this invisible enemy. Researchers throughout the world are hell-
bent on finding the exact source of inception and methodology of transmission of this
virus to whole world. Initial investigations have reported this virus to cause abnormal
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Abstract: The carbon nanotube (CNT) is becoming more
popular due to their low-density, high-strength etc. Among
CNTs, multi-walled carbon nanotubes (MWCNTSs) are gaining
more importance due to their enhanced thermal and elec-
trical conductivity. The present research is exploring the
applicability of MWCNTS reinforced with AA2024-T351 alloys
for electromechanical applications. This study is currently
undertaken for using MWCNTSs as a reinforcing particulate
for the purpose to enhance the characteristics including low
density, high strength, and hardness together with excellent
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thermal and electrical conductivity of the aluminum alloy
matrices. Therefore, this article provides a state-of-the-art
experimental approach to fabricate and furthermore, to eval-
uate the mechanical characteristics, microstructural analysis,
and fatigue behavior of Al-Cu-Mg-T351/MWCNT composites
under both the mechanical and thermal loading by utilizing
powder technology processing route. The uniform dispersion
of CNTs has been exposed using ball milling process. Results
revealed that the MWCNTs provide extraordinary synergistic
strength, enhances fatigue resistance, creep resistance, duc-
tility, and other mechanical characteristics of the aluminum-
based composites. The mechanical loading of the composite
exhibited increased properties as compared to thermal-
loaded aluminum-MWCNT composites. Findings conclude
that the maximum hardness of 35Hv obtained for sintered
AA2024-T351 and 45Hv for 0.5% MWCNT heat-treated sam-
ples indicate that the addition of MWCNT enhances the
hardness which may be because CNT is evenly dispersed
at the interfacial space. Maximum UTS of 105.21 MPa was
obtained with 0.5% MWCNT for sintered composites.
Microstructural analysis of the Al-Cu-Mg-T351/MWCNTs
composite exhibits reasonably uniform distribution, void
formation, and good interfacial bonding. X-ray Diffraction
method patterns of fabricated composite shows that the
CNT is present at 28 = 23.6 and 44.6°, whereas high peaks
of aluminum are present at uniform dispersed positions.
Transmission electron magnifying instrument study further
substantiates the above research. Fracture micrographs of
the Al-Cu-Mg-T351/MWCNTs composite portray the resis-
tant nature of the nanotubes due to the presence of CNTs,
Al-Cu, and aluminum carbide elements in the alloy and
the reactions that happened during heat treatment. This
significant improvement was attributed to the shear inter-
actions among the constituents and high load carrying
capacity of the CNT, uniform dispersion, and interface
bond strength among the matrix and constituents. The
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Abstract: This research work highlights the benefits of abrasive flow polishing (AFP) applied to
tungsten carbide dies compared with conventional hand polishing (HP). An indigenous experimental
set-up for AFP was developed. The effect of prominent process parameters viz. extrusion pressure,
number of cycles, and abrasive particle concentration on the final surface roughness, percentage
improvement in surface roughness, and polishing time was investigated by Taguchi-designed experi-
ments. The multi-objective optimization (MOO) was performed using the Taguchi-TOPSIS-Equal
weight approach to find the respective optimized AFP parametric settings. A set of skilled operators
performed the conventional HP of dies, and the best hand polished (HPed) die was selected using
the TOPSIS technique. The operational performance of the HPed dies and the abrasive flow polished
(AFPed) dies were compared on the three-stage wire drawing operation. The results revealed that
AFP’s surface resulted in a better quality surface than hand polishing with a 27.06% improvement
locate
skalled operators, with a reasonable amount of time saving (about 87.05%). Overal!, the study’s
findings show that abrasive flow polishing of dies is fast and cost-effective.

in surface roughness. Furthermore, AFP can reduce the dependency on costly and tricky-to

Keywords: abrasive flow polishing; hand polishing; surface roughness; wire drawing die; tungsten
carbide; TOPSIS; polishing time; abrasive flow machining

1. Introduction

Polishing is a type of finishing operation performed after machining, and is essential
to attain final surface quality and shape accuracy. It is generally performed on dies in
metal forming and drawing operations to improve die life, quality of material processed,
production time, and operation efficiency. However, inadequate polishing of the die leads
to reduced die life and low product quality. In most industries, the majority of polishing
operations are completed by the operators manually. The operator s skill is responsible for
the surface quality and shape correctness of the polished die. The skilled operators spend a
lot time attaining the necessary roughness on the die surface, The die polishing operations
consume almost 30% to 40% of the overall die manufacturing time. The skilled operators
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The advanced class of AI/(RHA+Mg+Cu) hybrid metal matrix nanocomposites (MMNCs) has exhibited superior physical, and
mechanical properties with superior wettability and chemical compatibility. This work has also been reported on the
machining and multiobjective optimization of process variables for the machiming of AL(RHA 1 Mg+Cu) hybrid MMNCs on
EDM using L,, Taguchi’s orthogonal array integrated with Grev rational analysis (GRA). The primarily target goal of this
study is to produce nanocomposite having better properties with minimal production cost, with the use of reinforcement rice
husk ash (RHA). RHA is utilized in the base matrix of Al 6061 at wi.% of 6, 8, and 10. On the other hand, the elements such
as Cu and Mg are placed fixed, i.e, 3wt.% and 1 wt.%, respectively. The hardness, Lensile strength, and impact strength of the
nanocomposites increased with the maximum increment of 35.11%, 15.76%, and 16.67%. respectively, as compared to neat
composite. Further, the purpose of this investigation was to determine the effect of various factors such as the percentage of
RHA in the workpiece electrode (W), the discharge current (1), the voltage (V), the duty factor (7). the pulse-on time (Ton),
and the flushing pressure (P) on the material removal rate (MRR), the surface roughness (SR), and the tool wear rate (TWR)
during the machining of hybrid nanocomposites using ‘Taguchi’s approach. The results revealed that MRR decreased with
increasing the RHA content in the workpiece which can be reasoned to isolating nature of the RHA. It clearly shows that SR
has decreased with an addition of RHA content from 6wt.% to 8wt.% in workpiece. but it slightly increased by further
addition of RHA from 8 wt.% to 10 wt.%. SR has decreased with an increase in duty factor while performing EDM trials with
the copper electrode, but it slightly increases with a further increase in duty factor. By the increase in pulse-on time, spark
energy also increases also leading to the formation of craters. Therefore, SR has increased with an increase in pulse-on time,
The TWR has increased with an increase in RHA content in the workpiece, because of the existence of hard reinforcements on
the matrix which causes larger wear in the tool. Analysis of SEM micrographs showed the presence of voids, shallow and deep
craters, and black voids on the machined surface of the fabricated hybrid nanocomposites. As calculated using the response
graph for GRG, confirmation tests for optimal parametric setting show improvement over initial parametric setting of
machining parameters. The mean of optimal MRR, SR, and TWR is estimated at the significant level of machining factors at
AByCD,EF), AyB,CiD,E, Fy, and A,B,C,D,E, F,, respectively.
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Abstract

Roof bolt reinforcement of stratified carboniferous and fragile strata is a popular way of roof support in underground mines.
The manifestation of strain energy of strata generated during coal winning generates convergence on established highways,
the magnitude of which is exclusively determined by the strength, manner of beam construction. and time. A pattern of roof
support is altered from grouting with cement bolting 10 resin bolung with a moditication in Universal Drilling Machine
(UDM), resulting in greater grip factor capacity and root conditions compared to cement capsule grouting. This study sheds
light on the modification of UDM for resin bolting provided by strata control and monitoring plan, and the reliability of
roof support is demonstrated by detailed validation using modified Mohr—Coulomb theory and mechanical model method
using Fuler—Bernoulli theory. It has been seen in practice that the convergence in the stratified roof can be minimised and
avoided with resin bolting, which is obtained from the theoretical method that maximal stress develops in the stable zone of
the failure envelope. The thickness of a simply supported consolidated beam is shown in the mathematical model to be the
foundation for the coal roof convergence rate, and this has been proven in the computational technigue. The instantaneous
roof 3D model was created to investigate the impacts of beam building thickness in Creo Simulate-6.0.4, as well as deflection
analysis in Ansys 16.0 using a 3D model created by Creo Parametric-6.0.4 and practical monitoring of in situ convergence.
These methods demonstrate how resin bolting improves the immediate roof’s stability and prevents roof collapse during the
mining process.

Keywords RMR (rock mass rating) - SCAMP (strata control and monitoring plan) - CMR (Coal Mines Regulation) -
DGMS (Directorate General of Mines Safety)

Introduction development method. A coal seam’s mining creates a gal-

lery with dips, rises, and levels depending on the shape and
Saoner’s mines are located 36 km from zero miles in size of the pillars, The opening of seams disrupts in situ
the district of Nagpur, Maharashtra, India, at latitudes N seismic energy due to the heavy underlying stresses, which
210.13'0.31" to N 210.31'0.31" and longitudes E 780-52'-  are redistributed along its pillar to re-establish equilibrium.
00" to E 780-56"-30" to produce coal, the backbone of The immediate and fresh exposed roof tends to flex and
the Indian energy sector; it uses the board and pillar  lead to layer separation inside the pressure arch region. As
soon as the ool 1s exposed. active support must be provided
to prevent convergence and drooping (DGMS circular, 13th
July 2009) (DGMS Circular no- DGMS (Tech) Circular
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ARTICLE INFO ABSTRACT

Keywords: A well-known hard material (VC) has not been explored as potential candidate for surface modifications to
Cavitation erosion overcome the problem of cavitation erosion (CE) in hydro machinery components. Therefore, in this course of
HVOF work, VC has been blended with a malleable and soft binder material (CuNi-Cr) in three different proportions
A (VC, VC + 50%CuNi-Cr, and CuNi-Cr) and coated over SS316 steel with the help of HVOF spraying system, It has
$S316 steel been observed that with the increase in VC content in the candidate coatings, the hardness, porosity, and
thickness increased. CE tests were carried out with the help of an in-house fabricated cavitation erosion appa-
ratus as per ASTM G174 Standard. The CE resistance of $5316 steel was found to be enhanced with the appli-
cation of HVOF sprayed VC and CuNi-Cr based coatings. HVOF coating prepared with 100% VC content have
showed excellent wear resistive properties owing to its maximum hardness (1023 HVag g1y) and better rebounding
properties due to maximum thickness and porosity. CE parameters consisting of highest velocity of jet, inter-
mediate stand-off distance (SOD) and normal impedance were found to be dominating to produce maximum
cavitation erosion. Moreover, 55316 steel have showed ductile mode of failure with signatures of material
removal as overlapped CE pits and plastic deformation sites. However, the mode of failure for coatings have been
changed from ductile to brittle with the increase in VC content in the coating matrix with signatures changes

from plastic deformation to cracks and pores in case of CuNi-Cr and VC coatings, respectively.

1. Introduction

Hydraulic turbines are widely used to generate electricity from
renewable energy sources | ! |. Water along with some sand particles
flow at numerous speeds in different parts of a hydroelectric power
generation system and this can cause slit erosion, corrosion erosion, and
cavitation erosion in different hydro machinery components [?]. These
various types of erosions can deteriorate the profile of hydro machinery
components which is furthermore responsible for the reduction in effi-
ciency of components. Among all these erosions, cavitation erosion (CE)
is one of the most common causes of components deterioration [3 4 1.CE
occurs by the endeavor of force (shockwave with a pressure nearly 1500
MPa) generated owing to bursting of water bubbles because of the fluid
pressure variations [5-6i. Due to CE, the component materials get
deteriorate and loss their functionality [7-8). In real operating condi-
tions of hydro machineries, CE of the targeted material depends upon
the fluid propertied like temperature and specific mass, vapor pressure,

* Corresponding author,

and operating head [3,9]. Therefore, during designing of high-speed
hydrodynamic system components, CE is considered as one of the
most critical aspects, and this aspect cannot be eliminated [9-10], CE
prominently occurs in various fluid-flow machines namely pumps, water
turbines, marine propellers, and pipelines, and even in devices per-
taining to chemical and petrochemical industries [11-1 3]. As when it
comes to reaction turbines, CE may be observed on turbine blades and
guide valves, however in case of Kaplan and Francis turbine, CE can be
observed at leading edge, trailing edge, draft tube swirl, inter blade
vortex, and wicket gates [14-15]. As per the studies carried out by Gohil
and Saini [16], it has been reported that the degradation of efficiency
and CE rate in case of Francis turbine directly depends upon the varia-
tion in suction head, flow rate, and fluid temperature. Bansal et al. [17]
explained that CE predominantly depends upon the extent of pressure
lower than the vapor pressure, and distance between material surface
and bubble generation sites. The effect of above said operating factors on
CE can be studied by varying parameters namely dimensionless aspect

E-mail addresses: znujbansal@sliet.ac.in (A. Bansal), unilsingla@sliet.ne.in (A.K. Singla).
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Keywords:
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Various components employed in hydro machines are rigorously affected by the presence of sand particles
throughout their operation which leads to degradation of the target surface. To counteract this menace, laser
cladding has been emerged as a prominent technique to produce dense coatings along with enhanced surface

Slurry erosion
Wear mechanisms

properties like hardness and wear resistance, Therefore, in this study, hard layers of NiCrSiBC + 50WC powder
were deposited on S5410 steel by laser cladding. Further, the effect of laser beam power, scanning speed, and

powder feed rate on quality of clads was investigated. The laser cladded samples were examined for their micro
structural characteristics, micro-hardness, and slurry erosion. Performance of NiCrSiBC + 50WC coatings under
slurry erosion was evaluated for harsh conditions of various factors namely sand particle size, slurry concen-

tration, impingement velocity,
laser beam power were found

and impingement angle, Laser cladding parameters namely scanning speed and
to have a significant influence on micro-hardness of developed clads, while powder

feed rate did not exhibit a significant effect on micro-hardness variations, Owing to higher hardness of deposited
materials, slurry erosion resistance of NiCrSiBC + 50WC clad surfaces was greatly enhanced as that of uncoated
S§5410 steel. From SEM images, plastic deformation, micro-cutting, crater formation, and ploughing were
observed as the major wear mechanisms for the slurry eroded clads. Further, from the obtained results, it has
been noticed that a blend of high scanning speed, high laser beam power, and intermediate powder feed rate is
suitable to develop coatings having superior wear resistance,

1. Introduction

The presence of irregular/hard shaped sand particles in water leads
to slurry erosion in hydraulic turbines. Slurry erosion is the dominant
reason of degradation in hydro machinery components, which leads to
decline the turbine output and ultimately results in complete breakdown
of the hydro-machinery system [1]. Components used in fluid machinery
such as turbines, propeller pumps, and valves, usually undergo surface
dilapidation in terms of erosion and impose major financial loss [2,3].
The slurry erosion wear of hydro turbine components is determined by
diverse factors including particle size and hardness of erodent particles,
slurry concentration, impingement velocity of erodent, and properties of
the exposed surfaces [4]. As reported by Levy et al. [], the hardness of
component material along with erodent sand particles have found to be
the major factors affecting the slurry erosion rate. AISI carbon 1020 steel
was used as substrate and erosion tests were performed at a velocity of

" Corres;onding author,
E-mall addresses: armjbansalslict@ygmail.com, anojbs

huips://doi.org 10,101 6/Lijrmhm. 2022, 105825

nsal@slietuc.in (A, Bansal).

80 m/s at two angles of impingement (x = 30° and 90°) by the re-
searchers and reported variable erosion values with parameters [5].
Moreover, they concluded that angular particles had more impact on
erosion as that of spherical erodent particles. Further, myriad re-
searchers investigated that apart from hardness of sand particles, other
factors such as shape of erodent sand particles, impingement velocity,
slurry concentration, and impingement angle also have a paramount
role in erosion [6 10]. The materials opted for such applications have
minimal resistance to wear and corrosion. Hence, vigorous materials
having excellent surface properties are desired to overcome these forms
of degradation. To enhance the surface characteristics of the exposed
material, various methods like heat treatment and coatings have been
utilized, which helps to mitigate the damage from erosion [1,2,11,12].
Owing to the rapid progress in the field of laser science and technology,
laser-assisted material processing [1:,14] has become a popular surface
treatment technique. Laser surface treatments have been known to
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Hydropower plants which are fed from the tributaries originating from Himalayan ranges face a serious
problem due to presence of slurry erosion phenomenon which led to material degradation or failure,
sometimes it results in operational failure and economic loss. The main objective of the present work
Keywords: is to show that one can use computational fluid dynamics (CFD) to predict the slurry erosion behaviour
Slurry erosion and particle impact profiles on hydraulic machinery. To develop the slurry erosion model, Eulerian-
D Lagrangian based approach is used to simulate the multiphase flow phenomenon i.e. flow behaviour
Siimiation and liquid-solid interaction. For considering the viscosity effect, K-epsilon (k-&) turbulence model having
Hydro turbiaes realizable and scalable wall function is used which simulate the mean flow characteristics for turbulent
flow conditions. Furthermore, to track the motion of the particles, the Lagrangian frame of reference was
used along with Eulerian formulation for continuous phase. The results obtained from the developed CFD
model were in good agreement with the experimentally obtained results,

Copyright ® 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the 9th International Conference on Advancements and
Futuristic Trends in Mechanical and Materials Engineering(AFTMME 2021).

1. Introduction

Slurry erosion poses a great threat to the hydropower plants
which are fed from the tributaries originating from Himalayan
ranges | 1]. During rainy season embankments of these tributaries
eroded due to heavy inflow of water and results in entrained of
solid particles such as pebbles, sand, clay, mud, grit etc. in the
water fed to hydro turbines [2]. These unwanted particles when
mixed with the flowing water results in the formation of slurry
[3]. When such mixture of slurry interacted with hydro turbine
components, it results in material degradation and failure due to
a phenomenon known as slurry erosion |4]. The degradation of
hydro turbine components by slurry erosion wear may lead to a
breakdown in the power plant which results in economic loss
and threat to safety [3]. Many industries are adopting erosion mod-
els to accurately predict the occurrence of erosion and its failure
effect on equipment dealing with slurry to increase productivity
and safety [5]. Slurry erosion phenomenon is caused by a mixture

= Corresponding author,
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of erodent-liquid multiphase flow which is complicated in nature
to understand. It has been learnt from the exhaustive study of
the literature that slurry erosion is a function of various factors
such as slurry concentration, impact angle, impact velocity,
mechanical properties etc. [4], It is very difficult to investigate
the effect of all the factors experimentally alone. However, the
advancements in the domain of simulation led to the development
of a tool known as computational fluid dynamics (CFD) which
observed to be very beneficial in simulating such multiphase flow
[6,7]. In CFD, multiphase flow is generally represented by the
Euler-Euler approach and Euler-Lagrange approach. A couple of
studies used computational strategies to investigate the effect of
various parameters on the slurry erosion behaviour of target sur-
face [6-10). Erosion prediction in a wall of the nozzle using CFD
was performed by Kamarudin et al. [11], It was concluded that dif-
ferent operating conditions significantly affect the erosion rate.
Similar investigation on the pipe was carried out by Habib et al.
[12]. To enrich the studies further, Wang et al. [13] predicted the
flow pattern and particle impact profile on the target surface using
the CFD model. Similar work was carried out by Messa et al., [12]
for the development of the steady-state simulation of the slurry

Selection and peer-review under responsibility of the 9th International Conference on “Advancements dnd Futuristic Trends in Mechanical and Materials

Engineering"(AFTMME 2021).

W




MATERIALS AND MANUFACTURING PROCESSES
https://doi.org/10.1080/10426914.2022.2149784

e Taylor & Francis
Taylor & Francis Group

|0 G for gt

Effect of filler material on the microwave joining of $5-430 steel
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ABSTRACT

In this research paper, the ferritic stainless steel (S5)-430 was butt-joined using nickel (Ni) and austenitic
stainless steel (S5-316 L) as interface powder materials. The trials were conducted using a home microwave
device that ran at 2.45 GHz and 1000 W. The fabricated weldments demonstrated metallurgical bonding of
the 55-430 faying surfaces with the Ni and $5-316 L-based filler materials. The presence of various carbide
phases in the joint region of both Ni and S5-316 L-based filler materials was discovered using XRD
investigation. The formation of various carbides particle was significantly high in case of joint formed with Ni-
based filler materials as compared to the 55-316 L-based filler materials. Microhardness of the joint zone was
reported as 310 + 25 HV and 290 + 11 HV for weldment obtained with Ni and $S5-316 L-based filler materials.
The tensile strength of weldment fabricated with $5-316 L-based filler materials (416.70 MPa) is significantly
high as compared to weldment fabricated with Ni-based filler materials (318.70 MPa). This was because of
the presence of relatively harder carbide particles present in the joint of Ni-based filler materials, which
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KEYWORDS
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significantly reduces the ductility and tensile strength of the fabricated weldment.

Introduction

The ferritic stainless steel (SS)-430 is the frequently utilized
material in the construction, aerospace, and automotive indus-
tries. It is also known as corrosion resistance steel due to the
presence of chromium (16-18%) in it, and it is employed when
both mechanical and corrosion resistance characteristics are
necessary. This steel is widely used in refrigerator cabinet
panels, heat exchangers, washing machinery parts, parts of
furnace and petroleum refining equipments.”’! The prime
requirement for any manufacturing and structural industry is
the joining of similar or dissimilar materials. No assembly can
be made without the help of any joining operations. Therefore,
the researchers are in the search of better and more efficient
methods to join similar and dissimilar bulk metallic materials.
There are numerous conventional and advanced methods
available for the joining of materials.”*~! Each of these welding
methods has benefits and drawbacks that are particular to
a certain application. In the majority of the welding processes
as discussed above, except LBW, and EBW, the base metal
temperature reaches at a certain level that transformations in
the microstructure occur near to the weld pool. These trans-
formations significantly affect the properties of base metal and
lead to the failure of the weldment in the transformed zone,
when these weldments were subjected to loading in engineer-
ing applications. The processes like LBW and EBW cause less
structural changes in the base metal due to the very high energy
density with better control associated with these processes. But
the high cost associated with these processes limits their use in

engineering applications. As a result, a lot of work has been
done in the welding field to join materials with ease and
inexpensive processes.”’

Recently, much work has been performed to process materi-
als by utilizing microwave energy.””! The researchers have exten-
sively utilized microwave heating for material processing due to
its inherent attributes such as volumetric and uniform heating,
which causes less residual stresses inside the processed material,
less processing time, and eco-friendly. During heating by micro-
wave, the energy in the form of electromagnetic waves gets
transformed into thermal energy through dipole rotation at an
atomic level and ionic conduction at a molecular level. This
energy conversion occurred at a very fast rate depending upon
the dielectric properties of the materials being processed. There
is a significant reduction in processing time was took place as
compared to the conventional heating of materials due to the fast
heating rate accompanied with microwave heating. Further, the
whole of the material kept in the microwave oven is subject to
this energy conversion. Therefore, microwave heating offers
substantial savings, when compared to conventional heating, in
terms of energy. In general, microwave heating consumes 10-
100 times less energy and requires 10-200 times less time.™'
Microwave materials processing can give an alternative to high
energy consumption heating techniques that are commonly used
in industries. Microwave radiation has unmatchable character-
istics like being eco-friendly with the environment, consume
very less electricity, volumetric heating, can join/weld specific
area of workpiece and microwave processed material/product
exhibits better mechanical properties with less processing
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Effect of post-heat treatment on the i
microstructural, mechanical, and iLT.’:: o g
bioactivity behavior of the microwave- e
assisted alumina-reinforced hydroxyapatite ®sace

cladding

Pardeep Singh', Hitesh Vasudev' and Amit Bansal?{®

Abstract

The current research involves using microwave energy to modify the surface layer of UNS $31254 stainless steel in order
to improve its bicactivity by cladding it with alumina-reinforced hydroxyapatite. For the microwave surface modification
process, an industrial microwave oven supported by an infrared pyrometer and functioned at |.| kW and 2.45 GHz was
utilized. In addition, the surface-modified samples were thermally heat-treated in a muffle furnace for | h at three differ-
ent temperatures 400°C, 600°C, and 800°C. Scanning electron microscopy, energy-dispersive spectroscopy, X-ray dif-
fractometer, and simulated bodily fluid testing were used to investigate the metallographic, compositional, phase
analysis, and bioactivity of microwave surface-modified samples. The presence of alumina in the microwave surface-modi-
fied samples was confirmed by X-ray diffractometer analysis. The microwave-assisted surface modification layer contains
predominantly iron (Ni-Fe)-based austenite dendrites, as well as hydroxyapatite and certain reaction products, mostly in
the interdendritic areas, according to the microstructural analysis. The results indicate that the heat-treated surface-
modified samples exhibit lower porosity and higher hardness than the as-deposited surface-modified samples.
Furthermore, the 800°C heat-treated samples exhibited the lowest porosity (about 56% less than that of the as-deposited
sample) and maximum hardness (about 23.5% more than the as-deposited sample) among all the heat-treated samples.
The bone binding ability of the surface-modified samples was decreased after heat treatment due to the reduction of
pores and amorphous phase after the heat treatment process.

Keywords
Alumina, hydroxyapatite, UNS S31254 stainless steel, microwave, biocactivity, apatite
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stainless steel UNS S31254 (254S8) has been introduced.
The presence of high nitrogen content along with the
absence of toxic effects in 254SS have made it a candidate
for scientific investigations in the hope to be utilized in
orthopedic implant materials.” However, the poor bio-
compatibility restricts its clinical use, This problem can
be mitigated by surface modifications of this steel
(254S88) with bioactive materials. In bioactive material,
the hydroxyapatite (HA) has attracted great attention

Introduction

The metallic implants were excessively utilized for joint
replacement particularly in orthopedic applications. In
the next 10-20 years, metallic implants demand will con-
tinue to rise.’ It has been reported that about 20% of the
metallic implant failed due to the infection and 18% of
the metallic implants failed mainly due to aseptic loosen-
ing.* Therefore, the metallic material used in biomedical
applications must possess both antibacterial properties
and strong osseointegration.* Among various implant
materials, steel is commonly employed as bio-implant

'School of Mechanical Engineering, Lovely Professional University,

materials because it offers various properties like
adequate strength, and stability for load-bearing applica-
tions. In a variety of steel, the austenitic stainless steel
(largely SS-316L) is widely used for internal fixation
devices despite its lower corrosion resistance than titan-
ium. This is due to its affordable price as well as its super-
ior mechanical properties. Lately, a new surgical grade of
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ARTICLEINFO ABSTRACT

Keywords: The current study was focused to modify the surface layer of stainless steel (55-316L) for enhancing its bioactivity
M“:‘?:”‘“" by reinforcing hydroxyapatite (HAp) powder through exploiting the principle of hybrid Microwave Heating (MH)
I_'Y 5 technique. The modified substrates were subjected to post heat-treatment at 400 "C and 700 °C for 1 h. The
Sttt microstructural analysis of the modified composite layer revealed the existence of HAp particles along with some
fras] reaction indueed products primarily in the iron-based austenite dendritic matrix. The heat-treated substrates
Hydroxyapatite showed a higher microhardness value than that of as-deposited substrates due to densification of the modified

layer after heat-treatment. The porosity, surface imperfections and flaws were reduced after heat treatment. The
scanning electron microscopy (SEM) images taken over the modified and unmodified SS-316L after immersion
test in simulated body fluid showed rapid apatite forming ability on the modified substrates. The apatite growth
ability of the modified substrates was reduced after heat treatment performed at 700 °C due to a reduction in the

amorphous phase and porosity contents.

1. Introduction

In the last few decades, owing to population aging and alteration of
modern lifestyle by human beings, millions of persons have been grip-
ped by the diseases like orthopedic, and maxillofacial [1]. Hence,
solving these problems is the need of the hour so that human beings live
a healthy and long life. For that purpose, medical implants were in de-
mand as implant technology is growing day by day [2]. Many scien-
tists/researchers have already predicted that human beings alter their
way of living style. Due to these changes, in future, more persons will be
plagued by orthopedic diseases. The treatment for these diseases asso-
ciated economic burden will rise at a rapid pace annually {3]. Aided by
advancements in the area of medical and biological sciences, the met-
allurgy and materials researchers have succeeded in past years by
discovering different materials for an implant to repair human body
tissues for several people all around the globe. Currently, materials like
metals, polymers, and ceramics are being preferred clinically for the
implants used in various dental and medical fields [4,5]. Among metallic
implant materials, stainless steel is an extensively used material in
biomedical applications throughout the world. Further, from the various
grades of steel, austenitic stainless steel (S5-316L) is widely used in

* Corresponding author.
E-mail address: amit.bansal978@gmail.com (A. Bansal).

hteps://doi.org/ 101016/ surfin. 2021, 101701

biomedical applications due to its characteristics like adequate strength
and high corrosion resistance. The 55-316L has been extensively utilized
in biomedical applications like fracture fixation plate, screws, pins,
nails, femoral stems case for pacemakers and joints for fingers, knees,
hips, ankles, elbows, shoulders and wrists [61. Nevertheless, this mate-
rial has limitations in terms of tissue growth in the biological environ-
ment. However, this limitation has been overcome by treating the
surfaces of §$-316L by utilizing various surface altering techniques [7].
The bioactivity of the §5-316L can be achieved by depositing bioactive
hydroxyapatite (HAp) on it by utilizing various surface alteration tech-
niques like vapor deposition processes including plasma spraying (81,
sol-gel method [9], thermal spraying [10] and laser-assisted surface
modification [111. Among various techniques, the plasma spray has
been widely used for enhancing the bioactivity of $5-316L by depositing
HAp coating on it due to its economic efficiency. This technique has also
been approved by Food & Drug Administration USA. Although, this
process produces coatings having a high deposition rate and homoge-
nous dense layer. Nevertheless, this process required expensive equip-
ment and high temperature for the deposition of the coating on the
substrate surfaces. The coatings fabricated by using this technique
exhibit a poor coating-substrate adherence. Moreover, the deposited

Received 9 September 2021; Received in revised form 17 November 2021; Accepted 19 December 2021
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material
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ARTICLE INFO ABSTRACT

Article history:

This paper deals with the analysis of metal-ceramic (FGM) rectangular composite plate under transient
Available online xxxx

loading conditions. Fully-Coupled Thermal-stress Transient analysis has been carried out and conver-
gence study for peak stress and central deflection for various mesh size has been carried out and com-

Keywords: pared for both first and second order quad elements, Abaqus subroutine USDFLD has been used for
Functionally graded material (FGM) spatially varying material properties of the FGM material. Volume fraction of the two constituents of
Abaqus

the FGM is varied smoothly based on the power law for various values of porosity coefficient.

Transient analysis
First order element
Second order elements

Exponentially time varying temperature loading on the top and bottom surface of the FGM plate is con-
sidered with simply supported boundary conditions.

Copyright © 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Contemporary Advances in Mechanical Engineering.

1. Introduction

Functionally graded material (FGM) has found a profound use in
recent times due to their ability to withstand high temperature
environment. FGM are being used in derospace, automotive and
nuclear domains where there are harsh environmental conditions,
FGM are created by varying the volume fraction of a ceramic and
metal in their mixture in one or more directions. This makes
FGM more suitable in high temperature environments like in elec-
tronics cooling, in air craft industry, gas turbine blades [1-5];
nowadays gun barrels are also made using functionally graded
materials [6,7]. Steel can also be used as FGMs like SAE 1010 and
other steels for enhancement of weldabilty and other mechanical
properties |8].

In 1984, a group of scientist in Japan [9], for the first time intro-
duced the concept of functionally graded material, FGM materials
reduces magnitude of thermal and residual stresses while increas-
ing the strength and fracture toughness. Subsequently, a large
extent of research has been carried out, Lambros et al. {10], pre-
sented that by gradually varying the chemical structure of a thin
polymer sheet, a smooth variation in the in-plane material proper-

* Corresponding author,
E-mail address: rajeshsharma@cge.edu.in (R. Sharma),

hitps:/fdoiorg/ 10.1016/.matpr.2021,11.658
2214-7853/Copyright @ 2021 Elsevier Ltd. All rights reserved,

ties of the FGM can be obtained. Study by Mahamood et al, [11]
presents an overview on FGM, various fabrication methods were
highlighted and different applications are also discussed.

Various analytical methods have been presented for the analy-
sis of functionally graded material, Vel [12], Vangjian [ 13], Wei-qiu
[14], and many others [15-21] have presented various analytical
methods to analyze FGM plates under thermo-mechanical loading.

These analytical methods are good for analyzing small plates
but using them to analyze real world structure realistically
becomes a challenge, Complex structures results in complex equa-
tion which makes the calculation cumbersome and time
consuming.

FEM (Finite element method) is a well-known technique for the
calculating the response of these complex structures. Uysal [22]
concluded that thermal analysis with a range of volume fraction
parameter from 0.2 to 0.5 provides the optimum solution to ther-
mally loaded plates. Alshorbagy et al, [23], presented first-order
shear deformation plate model analysis using finite element
method. But the scope of his work is limited only for steady state
analysis of FGM plate under thermo-mechanical load,

Very little work on the transient analysis of FGM using FEM is
done. No work on the comparison of results for first order and sec-
ond order FGM quad element has been carried out.

Selection and peer-review under responsibility of the scientific committee of the 3rd International Conference on Contemporary Advances in Mechanical Engineering.
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Abstract: Smart manufacturing is the demand of industry 4.0, in which the mass production of
difficult-to-cut materials is of great concern to fulfil the goal of sustainable machining. Presently,
the machining of superalloy is of upmost interest because of its wide application. However, the
limited data on the turning of Hastelloy C-276 highlights its challenges during processing. Hence,
the machining performance of superalloy considering surface quality, thermal aspects and chip
reduction coefficient was examined with minimum quantity lubrication of several oils to address
the sustainable development goal (SDG-12). The output responses were optimized through re-
sponse surface methodology along with analysis of variance. The research exhibited that the out-
put responses were dominated by cutting speed and feed rate having a percentage benefaction of
24.26% and 60%, respectively, whilst the depth of cut and lubricant type have an influence of 10~
12%. No major difference in temperature range was reported during the different lubrication con-
ditions. However, a substantial variation in surface roughness and the chip reduction coefficient
was revealed. The percentage error evaluated in surface roughness, temperature and chip reduc-
tion coefficient was less than 5%, along with an overall desirability of (.88, describing the useful-
ness of the model used. The SEM micrograph indicated a loss of coating, nose and flank wear
during all lubrication conditions. Lastly, incorporating a circular economy has reduced the eco-
nomic, ecological and environmental burden.

Keywords: Hastelloy C-276; minimum quantity lubrication; sustainable development goals;
response surface methodology; vegetable oil; synthetic oil; waste oil; SEM

1. Introduction

The machining of Hastelloy C-276 is quite difficult during dry machining conditions
because of its low thermal conductivity. Nevertheless, its excellent strength along with a
high heat carrying capacity makes it suitable for components of air craft, petro and
chemical plants’ check valves as well as nuclear reactor components. In addition, the
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Gursharan Singh *, Manoj Mittal ', Jujhar Singh ', Shubham Sharma , Jasgurpreet Singh Chohan ",

Raman Kumar

*1K Cujral Punjab Technical University, Kapurthala, Punjab. India
® Department of Mechanical Engg., IK Gujral Punjab Technical University, Main Campus, Kapurthala 144603, India
“Department of Mechanical Engineering, University Center for Research & Development, Chandigarh University, Mohali, Punjab 140413, India

ARTICLE INFO ABSTRALCT

Article history:
Available online 4 November 2022

The biocompatible Hydroxyapatite (H.A.) coating helps titamum alloy recover and insulates implants
[rom the body’s environment. FDA recommends plasma spray to cover H.A. on body implants. H.A's poor
mechanical properties limit its use in weight-bearing orthopaedic applications like hip and knee joints,
This study examines the influence of H.A. reinforcement on plasma-sprayed coatings' microstructure
and mechanical characteristics. The influence of thermal post-treatments on as-deposited (pure HA. &
reinforced H.A.) coatings was also examined. SEM images of as-deposited (pure H.A. & reinforced H.A.)
coatings were taken hefore and after thermal processing (S.EM.). The use of reinforcement improves
as-sprayed coatings' microhardness and bond strength. After two hours at 700 °C in air, both substrates
had ultrafine particles that may connect to bone and promote bone development.

Copyright @ 2022 Elsevier td. All rights reserved,
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Conferences on Materials & Sustainable Engineering in Chemical and Allied Industry.
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Tantalum carbide
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Surface morphology
Tensile bond strength

1. Introduction H.A. coating is applied on metallic implants such as titanium,
and its alloys are used for orthopaedics applications due to their
high biocompatibility ' Different methods have been developed
to coat implant surfaces with HA such as sol- gel |9,10] elec-
trophoresis deposition pulsed laser deposition (PLD) [17],
ties, titanium alloys are frequently used to repair artificial hip and dip coating | 1!, spark plasma sintering |, biomimetry {16 17]
knee joints . The metallic implant used for replacement should and thermal spray ' such as high- velocity- oxy-fuel (H.V.
have a young's modulus comparable to human bone. This helps O.F) | /U] and plasma spray . The F.D.A. has approved plasma
decrease the effect of stress shielding and improve the quality of spraying technology as a coating procedure for biocompatible
human life 1. The metallic implants may release harmful ions, medical implants from the list of techniques provided, Improved
which lowers the quality of the biological response, To enhance biocompatibility and bone adherence can be achieved by using H.
the healing process and keep the implant safe from difficult situa- A. coatings. Because these coatings need to be absorbed by the

Medical science focuses on metals and alloys due to their good
mechanical prop- erties in load bearings applications and ortho-
paedic implants | | |. Because of their excellent mechanical proper

tions in the human body, specific coatings have been applied to
metallic implants |6, Hydroxyapatite (Ca;o(PO4)s(OH)) s
hydrated Calcium Phosphate (Ca-P) mineral that is the major con-
stituent of bone. Hip and knee H.A. coatings are often employed in
orthopaedic surgery for replacement joints due to their remarkable
properties, such as biocompatibility in-vivo bioactivity, bio-
restorability, and osteo~conductivity |

E-mail address. (1. Singh Chohan)

22!4—?353;‘C6pyr':ght © 2022 Fisewier Ltd. All nights reserved.
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human body, their phases, quality, and control must be optimized
and effectively managed | 21,

However, the weak mechanical properties of H.A. limit its use in
orthopaedic applications like hip and knee joints that must bear a
load. Biocompatibility is pro- vided by H.A., while the inclusion of
H.A. provides mechanical strength-reinforced reinforcement (/4 :
Reinforcing H.A. with bioinert materials can solve this problem
with high mechanical characteristics. Coatings with reinforce-
ments may be applied on bio-inert metallic surfaces such as tita-
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The blocompauhle Hydmxyapame (H.A.) cuaung is often p}aced on mamurn alloy to aid in the healing
process and insulate the implant from the hostile bodily environment, Plasma spray is one of the best
techniques to coat HA. on body implants per the Food and Drug Association ([.D.A.), US.A. However,
the poor mechanical qualities of H.A. limit its use in orthopaedic applications that must bear weight. such
as hip and knee joints, The present investigation studies the effect of the addition of reinforcement with
H.A. on the microstructural and mechanical properties of plasma-sprayed coatings. Pure H.A. and rein-
forced HA-coated samples’ surface morphology was investigated using a scanning electron microscope
(S.EM/EDAX). The results indicate that the coating has a homogenous dense microstructure with some
un-melted and melted particles and tiny cracks The addition of reinforcement enhances the microhard-
ness and bond strength of the coating.
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1. Introduction

Metals and alloys are becoming more popular in medical appli-
cations like load bearings and orthopaedic implants | | . Because ol
their excellent mechanical (high fracture toughness, low density,
and low Young's modulus) properties, titanium alloys (Ti-6Al-
4 V) are [requently used to repair diseased bone tissues of artificial
hip and knee joints |2 . The metallic implant used for replace-
ment should have a similar young's modulus as that of human
bone. Similar to Young's, modulus helps decrease the effect of
stress shielding and improve the quality of human life (4.5, The
metallic implants may release harmful ions, which lowers the
quality of the biological response. Specific coatings have been
applied on metallic implants to accelerate the healing process
and protect the implant from a hostile physical environment |
Hydroxyapatite (Cao(PO4)s(OH);) is hydrated Calcium Phosphate
(Ca-P) mineral which is the major constituent of bone. Hydroxya-
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patite coatings are commonly used for hip and knee replacement
Jjoints due (o their remarkable properties, such as biocompatibility
in-vivo bioactivity, bio-restorability and osteoconductivity |/ |. H.A.
coating is applied on metallic implants such as titanium, and its
alloys are used for orthopaedics applications due to their high bio-
compatibility |= . Different methods have been developed to coat
implant surfaces with HA such as sol-gel | 17, electrophoresis
deposition . pulsed laser deposition (PLD) , dip coating

4], spark plasma sintering | ' |, biomimetry | 15 1/ |and thermal
spray 15170 such as high velocity oxy-fuel (HVOF) (20! and
plasma spray 2! . Among the procedures described. the F.D.A.
has approved plasma spraying for use as a coating process for bio-
compatible medical implants. Improved biocompatibility and bone
adherence can be achieved by using H.A. coatings. Because these
coatings need to be absorbed by the human body, their phases,
quality, and control must be optimized and effectively managed

In orthopaedic applications like knee and hip juints, HA,'s poor
mechanical qualities restrict its utilization | .. This issue can be
addressed by reinforcing hydroxyapatite with bio-inert materials
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ARTICLE INFO ABSTRACT

The present work comprises of enhancing the bioachvity of the S5-316L substrate by Hydroxyapatite
(HA) + 10 wt% ALO; (HA10AL) powder using microwave supported surface modifications technigues.
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R The microwave supported surface modified layer has a thickness of around 0.8 mm with the exposure

Ke_ywordx time of 15 min, The surface modilied specimens were heat treated at different temperatures (400 °C,
Microwave 600 *C and 800 =C) for 2 h. Various characterizations touls were employed to charactenzing the micro-
;‘gﬁm’w“l"““’ wave supported surface modified specimens {as-deposited along with heat-treated). The microstructural

study revealed the presence of HA and reaction induced HA phases in the inter-dendritic regions of the
Fe_based austenite dendrite matrix. It has been observed that porosity generally decreases after the heat
treatments due to faster diffusion of atoms, which fills the pores and voids, whereas the hardness showed
the increasing trends with heat-treatment temperature. XRD spectra shows the presence of HA and Al204
phases along with iron (Fe), calcium iron phosphate (Ca;sFes(P0O4)14), iron phosphide (Fe,P), along with
main iron nickel (Fe-Ni) based matrix at high temperature in all the microwave supported surface mod-

Heat-treatment
Amorphous

ified specimens. The apatite layer was successfully formed on the microwave supported surface modified
specimens at all conditions after immersed in simulated body fluid (SBF) test. It was found that apatite
formation was reduced with an increase in hedl-treatment temperature due to reduction in porosity
and amorphous phase (tri-calcium phosphate).

Copyright @ 2022 Elsevier Lid. All rights reserved.
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1. Intreduction

In present days, the life of human enhances by development
approach in medical science. The average life expectancy was
about 69 years in 19 century, but the average life expectancy
was enhanced to 80 years in 20 century. This improvement in lile
expectancy attributed to the development in medical science
The density of bone and percentage of calcium in the bone
decreases as age increases due to less growth of bone {21 The
human bone tissue which is a type of calcified that contains 30%
organic component (proteins), 60% inorganic component (hydrox-
yapatite) and 10% water | | The structure of bone rissue is nano-
scaled that contains Hydroxyapatite (HA) crystals within a matrix
of collagen fibers and other proteins |41, Biomaterials may be arti-
ficial or natural, used in the developing of implants or structures, to
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replace the diseased biological or lost structure to restore both
form and function. Biomaterials are used in various parts of body
like in the heart as artificial valves, n blood vessels as stents,
replacement implants in human shoulders, elbows, knees, hips,
and orodental structures (dental). The metallic materials are
mainly used as biomaterials because they possess adequate
strength and toughness e.g. Nickel, cobalt, molybdenum, chro-
mium, zirconium and titanium alloys were used as orthopaedic
implants, whereas stainless steel is used to fix the orthopaedic
devices, such as screw plates | 1. The growth of bone tissue occurs
by using medical implant. The mechanical fixation and mechanical
stability of the metallic implant is enhanced by use of hydroxyap-
atite powder. The various madterials such as ol metals, polymers
and ceramics used in orthopaedic bio-implant. Surgical grade
material $S-316L is used as metallic biomaterial that is useful to
replace knees, shoulder, and other parts of the body of the human
being _$5-316L is the cheapest alternative used for implant
biomaterial, due to its better mechanical properties and better
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ABSTRACT ARTICLE HISTORY
This comprehensive work investigates the reactive power control capability Received 8 July 2021

of a dynamic voltage restorer (DVR) for a permanent magnet synchronous  Revised 23 November 2021
generator (PMSG)-based grid-connected wind energy system (WES). Series  Accepted 20 Decendver 2621
compensation scheme-based DVR is employed to mitigate three-phase faults KEYWORDS

by injecting regulated voltage at the point of common coupling (PCC) bus Dynamic voltage restorer;
through a series injection transformer. An improved hysteresis controller, power quality

a multi-loop-based controller consists of a hybrid system of the conventional

Pl controller, and feed-forward with feedback loop-based voltage-controlled

DVR is the novelty of this article. DVR-modified hysteresis control highlights

how grid-connected WES might increase their stability and dynamic perfor-

mance. The suggested approach operates quickly, smoothly, and consis-

tently, and it is designed and implemented in Matlab-Simulink software,

and the performance of the proposed controller is validated with

a comparative analysis between conventional synchronous reference frame

controller DVRs. As a result, the total performance can demonstrate the

efficiency of the recommended strategy. The suggested system produces

very low THD values, 1.04% for grid-connected WES, when compared to the

other approach. The instructive subject of this work, the clear choice of

control method and electric circuit, ensures that the optimal fact of DVR

topology meets the required power quality. This study also provides useful

information to researchers in this sector.

Introduction

Energy is a key component in economic growth. Because of the renewable energy sources (RESs), the
use of decentralized energy resources (DERs) is of particular importance since it can power a local
electrical grid or meet demand on its own (Chaudhary and Singh 2020). The small-scale power plant is
made up of DERs based on their locations, increasing the number of factors and variables such as
temperature, humidity, wind velocity, atmospheric temperature seasons, and so on (Kaushal and
Basak 2020). In general, these factors and variables are responsible for low power quality (PQ)
(Modesto, Da Silva, and de Oliveira Junior 2015). According to research conducted in the United
States of America, about 70% of PQ disruptions are caused by customers, while 30% are induced by
device manufacturers (Sharma, Rajpurohit, and Singh 2018).

WES is the most fundamental RES, and it is a rapidly developing technology. Wind energy should
be interlinked with small-scale power plants to reduce environmental impact and mitigate climate
change (Siva kumar and Linda 2020). As WES has distinct features w.r.t current power plants, such as
the dynamic response of the wind loads and the pretty modern varieties of wind generators, it will
introduce new challenges when integrated into power grids (Kim et al. 2003). The main obstacles to

W/lhe integration of grid-connected WES are PQ problems, instability, and so on (Mishra et al. 2021). PQ
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Green microgrid

Hybrid Optimization Model for Electric

The demonstrated research work analyses the technoeconomic modelling and sensitivity analysis of the
available resources for the rural community in India. The various resources used in this study are solar,
wind, hydro, battery and utility grid-connected system. The usefulness of the on-grid system in the rural
sector is that excess amount of electricity produced through renewable energy sources (RES) could be
sald back to the utility grid. A total of 12 possible configurations of various resources with and without
a grid-connected system was analyzed for minimum Levelized Cost of Energy (LCOE) and Total Net
Present Cost (TNPC). Further, sensitivity analysis is accomplished for different sensitive variables to
understand the nature of the system for wider application in rural communities. The solar-wind-
hydro-based utility grid-connected network is observed to be the best optimal configuration with a min-
imum value of LCOE of 0.056 $/kWh. The simulation results reveal that the effective utilization of RES has

Renewables (HOMER)

been a cost-efficient and reliable system to the power supply in remote communities.

© 2022 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering. Ain Shams Uni-
versity. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

1. Introduction

Electrical energy has a huge impact on a country's overall
growth. Rapid urbanization and population growth have resulted
in a rise in per-capita energy consumption; as a result, the instal-
Jation of energy sources must be expanded at the same rate across
the world. In most developing countries like India, fossil fuels con-
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tribute the maximum percentage of electricity generation to meet
the increasing demand. Coal-fired thermal power plants account
for 54% of total power generation, while RES, such as wind, hydro,
solar, etc., account for just 36.8 % of total power generation [1]. As
India is a fast-moving economy country globally, electricity
demand is likely to be increased. While the country has made sig-
nificant progress in the energy sector in recent years, twenty-seven
million households still have lack of electricity, as well as around
seven hundred eighty million people depend on biomass for regu-
lar cooking. Electricity production through RES can play a critical
role in ensuring a steady supply of electricity in rural areas, which
also helps to meet the proposed emission reduction goal. To imple-
ment RES at large scale, there would be a problem of intermittent
behavior of these sources. The intermittent problem can be
avoided by configuring RES in hybrid mode in symbiosis with
one another. As the system allows for the reliable utilization of
all resources, hybrid renewable energy systems (HRES) have
become a more feasible substitute to meeting the world's increas-
ing electricity demand. Large research has been performed to pro-

2090-4479/© 2022 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http:/ eativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract: Magnetically coupled impedance source networks provide a wide range of applications,
such as dc to dc, de to ac, ac to ac, ac to dc unidirectional or bi-directional power conversion.
Various impedance source networks are reported in the literature to overcome the barriers of conven-
tional voltage source inverters. They offer high boost with buck-boost capabilities and reduce power
conversion stages. Thus, they provide an economical solution to expanding power systems, and

are most suitable for renewable sources having low output. The goal of this study is to provide an

in-depth comprehensive review of the major topologies of magnetically coupled im pedance source

networks. The review is more focused towards the fast-growing niche area, which has seen many

advancements in the last few years. Best efforts are made to include relevant major topological

advancements, with the aim of providing relevant and accessible information for researchers. This

research provides a detailed comparison of essential factors and presents a full assessment of major

topological improvements in MCIS networks.

Keywords: magnetically coupled impedance source network; Z-source; quasi z source; power
conversion; voltage source inverter; Trans-Z source inverter; Y-source inverter

1. Introduction

In the last decade, renewable energy generation has achieved worldwide acclamation
as it serves as a solution to the increasing energy demand. Photovoltaic (PV), wind, fuel
cell, biomass geothermal, micro-hydro, ocean waves and tides are just a few of the promis-
ing renewable energy sources. The output produced by PV and fuel cell-based energy
conversion systems is very low, and thus requires an intermediate converter for the boost-
ing and conditioning of the source output, before feeding it to the load. There are many
buck, boost, buck-boost, bidirectional and unidirectional converter topologies available
in the literature [1-6]. Multilevel inverter topologies also offer high boost, and are ex-
plored for standalone and grid-connected applications [7-12]. An impedance source
network with suitable switching configuration has very high boost capability. These
networks can buck, boost and buck-boost the input with unidirectional and bidirec-
tional power flow [13-15]. Theoretically, impedance source networks’ gain can vary
within 0-c0, Impedance source networks overcome the restrictions of conventional volt-
age source inverters (VSls) and current source inverters (CSIs) [16-19], resulting in a
higher output voltage than the dc link voltage. There is no need for additional boost
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E ABSTRACT Multiple beam combination in optical interferometry with concurrent measurement of intricate
visibilities, around each possible baseline, is a trending research area. In this work, a hybrid method is
proposed for three different waveguide arrays and several waveguides are excited simultaneously in each
array. Each waveguide array acts as a beam combiner, the output of which determines the field intensity
of each waveguide mode. The output intensity depends on the waveguide selected for excitation. Thus,
waveguide selection is the major factor that can affect the output intensity. The main goal of this research is
to provide an effective solution for the selection of waveguides, to provide high visibility and intensity at the
output of the multi-beam combiner. In addition to this, the use of metaheuristic optimization algorithms to
solve the problem of waveguide selection is proposed. To accomplish this, firstly, an analytical study has been
conducted to analyze the performance of optimization algorithms, including PSO, FA and GSA, and then
the results of these algorithms have been compared with the conventional approaches. And finally, a model
of Hybrid Local-Global Optimum Search Algorithm using Particle Swarm Gravitation Search Algorithm
(HLGOS-PSGSA) has been developed for waveguide selection. The performance of the proposed hybrid
model is examined in MATLAB simulation software. The simulated outcomes are determined for PSO, FA,
and GSA-based models, as well as, for the proposed hybrid model, in terms of normalized intensity, visibility,
and min-max 1/SNR values. The results obtained from simulation show that the PSO and GSA-based models
are giving better results, followed by FA and conventional approaches. This worked as a motivation behind
using PSO and GSA together in the proposed system, resulting in higher intensity and visibility values.
Thus, the proposed hybrid model is concluded to be more efficient and convenient, for selecting optimum
waveguides from the array, to attain an optimum output.

EINDEX TERMS Interferometers, MZI, waveguide array, waveguide selection, PSO, intensity,

visibility, SNR.
\\h& 1. INTRODUCTION

Interferometers are devices that produce interference among
The associate editor coordinating the review of this manuscript and two or more waves. Thus, they are used in the study of inter-
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ference patterns generated by different light sources. They are
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Abstract

This paper unveils a sustainable energy plan for optimal utilization of available electrical energy resources for

an energy-deficient village. The chosen village is Nangal, near Barnala, Punjab, India. Primarily, the require-

ments of electric energy are recorded and elaborated for around 450 households. Aiming this, the potential

to harness electric power and its effective utilization has been identified from the available resources of
energy: biomass, agriculture waste and solar photovoltaic (PV) technology. In order to achieve this, a hybrid
renewable energy system (HRES) model is proposed whose performance is evaluated by implementing it in
hybrid optimization model for electric renewable (HOMER) software. HOMER software provides optimal
solution for a commercial biogas plant for catering cooking gas demand. Also, a coordinated solution for
solar PV-operated water pumps used for irrigation, village water supply and solar PV street lights is presented
and analyzed. In this way, the accurateness of proposed model is investigated by estimating the optimal
electric power demand and its economic benefits. It has been revealed that the computed cost of energy and
total net present cost are $0.032/KWh and $76,837, respectively, by the parametric assessment of proposed
HRES system. It is envisaged that the proposed model can be a road map for future research engineers in

designing an effective energy utilization for villages.
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The enhancement in Power Quality (PQ) becomes essential to increase the overall performance of
equipment in utility-grid tied systems. To enhance PQ, this paper enumerates operational impact of
Distribution Static Compensator (D-STATCOM) and Unified Power Quality Conditioner (UPQC) into a
cascaded H-bridge Nine-Level Multi-Level Inverter (NL:MLI). The effectiveness of proposed topology is
evaluated at a constant 200 V DC voltage and two SPV arrays of 100 kW each. A PQ comparative analysis
is presented under faulted conditions at linear load. In order that the proposed system operates effec-
tively under changing environment conditions, the implementation of a competent control techniques is
dominant. Consequently, the control approach for D-STATCOM and UPQC compensates reactive power
requirement of load and utility-grid. Total Harmonic Distortion (THD) and DC offset current are esti-
mated, with distortion-less current-voltage waveforms obtained at coupling points. THD levels are
validated in agreement with IEEE-519 standard. Indeed, the effectiveness of UPQC is demonstrated by
feeding excess power through SPV arrays into variable DC link. Overall, the operation of UPQC interfaced
with NLMLI is effective over D-STATCOM in alleviatin g harmonics, DC-offsets, and voltage-current im-
balances during faulted conditions. The accurateness of simulation results and their comparative analysis
is found to be satisfactory.

© 2021 Elsevier Ltd. All rights reserved.

1. Introduction

are used in diverse applications. However, this necessitates quality
of electric power to be improved significantly. The double-stage

Over the years, the multi-level grid connected inverters have  topology mentioned aforesaid operates with reduced efficiency

played a pivotal role in Distributed Generation (DG) by integrating
Solar Photovoltaic (SPV) technology into the utility-grid systems
[1). These inverters are being emerged as an enabling technology
for electric power energy conversion systems [2). The most pre-
sentable merit of these inverters is their ability to synthesize
distortion-less output voltages with reduced harmonic content.
Also, in recent research studies [3], multifarious algorithms and
topologies for multi-level transformer-less grid connected inverters
interfaced large scale SPV systems have been developed which
optimize energy conversion, and control Power Quality (PQ) at
utility-grid. These newly build inverters are controlled to perform
low-cost operation with high efficiency to have high reliability over
a wide power range. Whilst the conventional two-level inverters
have reached sufficient maturity [4), Multi-Level Inverters (MLIs)

E-mail addresses: akhilgupta1977@gmail.com, dr.akhilgupta@®ptu.ac.in,

hrtps://doi.org/10.1016(j.energy.2021.121707
0360-5442/© 2021 Elsevier Ltd. All rights reserved.

and increases the level of harmonics significantly as compared to
cascaded transformer topology. As compared to a three-phase H-
bridge cascaded topology, the reported transformer-less and
double-stage topology are less favourable for high power applica-
tions due to the high switching losses.

Recently, another research exploits grid connected inverters for
large scale SPV installations has been investigated in Ref. I5).
Various control strategies for PQ control are reported in Ref, (6]
where the impact of parameter variations of machines on PQissues
are explained. Also, the requirement of Maximum Power Point
Tracking (MPPT) for extracting the maximum power of a SPV array
is addressed in Ref. [7). However, because of severity of PQ prob-
lems such as sag, swell, notch, flicker, and unbalance, several
standards have been developed and are being enforced on con-
sumers and utilities [8]. A difficult with these standards is that for
several topologies reported for MLIs, the analysis and computation
of PQ for any DG source becomes very complex. Thus to circumvent
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The proposed system is inte
in the performance of a gen

Due to its inherent ability of augmenting power system stability limit while maintaining good electric
ystem Stabilizer (PSS) Is envisaged to be an effective device in numerous
applications, It becomes a paramount work to maintain stable frequency,
and alleviate the utility-grid collapse, Owing to this, this paper evaluates the performance of generic,
and Multiband (MB)-PSSs for a hybrid 9 MW wind farm connected with mini/micro hydro power plant,
rfaced with 200 MVA, 25 kV utility-grid system. A comparative analysis
eric-PSS Is presented with a MB-PsS at various voltage level points and
power flows at various Point of Common Couplings (PCC) are analysed. Transient analysis is carried
out during the presence of various unsymmetrical faults. It is envisaged that transients and unbalanced
voltage sag-swells are mitigated at various PCCs while maintaining uninterruptable real and reactive
power flows. The superiority of MB-PSS |s established over generic-PSS in maintaining optimal PQ
flow. Consequently, the reactive power requirement of the connected load is compensated by wind

and mini/micro hydro controlling schemes using MB-Pss, Overall, the accurateness of the developed
simulink models is demonstrated and satisfactory results are obtained in comparative analysis of both

stabilizers.

© 2021 Published by Elsevier Ltd, This is an open access article under the CC BY-NC-ND license

(http://creativecommon s.orgflicenses/by- n¢-nd/4.0f),

Abbreviations: DG, Distributed Generation; LLG, Double Line to Ground;
HTG, Hydraulic Turbine Governor; LG, Line to Ground; MB, Multiband; PQ,
Power Quality; PSS, Power System Stablilizer; PCCs, Point of Common
Couplings; LLLG, Triple Line to Ground; WT, Wind Turbine; WPPs, Wind Power
Plants; WTG, Wind Turbine Cenerator
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1. Introduction

Most of the traditional/conventional electric power systems
are based on central generation (Rau and Wan, 1994), Conven-
tionally in these system(s), a series of high-power generators
feed power through transformers to high voltage transmission
network; aiming to transport power/energy over considerable
distances of several kilometres (Rau and Wan, 1994), In recent
times, grid failure and Increase of load as compared to gener-
ation are frequent reasons for collapse of system, therefore a
reliable system In a decentralized structure is proposed which
evolve around Distributed Generation (DG) (Ramakumar et al,,
1995; Chattopahyay et al,, 1996). Generally, the term DG refers
to any electric power production technology that is Integrated
within distribution systems, close to the point of use (Ramakumar

2352-4847/0 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (hup:],’rrullvccommons.or;,'lkrnus/by-nc~mm,on,
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Coupled Field Magnetostatic Analysis for Free Buckling in Double
Layer Helical Winding of a Distribution Transformer
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Abstract

Hoop stresses are produced duc to the electromagnetic forces in the winding. Free buckling of winding turns can lead to failure of the
transformer. Design issues are a major reason for the catastrophic failure of 11kV/433kV distribution transformers. In a distribution
transformer (DT), the LV winding is generally of helical type and is asymmetrical. Asymmetry in the transformer design causes change in
the direction and magnitude of the forces. In this work, a comprehensive analysis of the short-circuit forces has been done for a DT with a
double-layer helical winding with all three of the limbs modelled and phases energized. The forces are computed using magnetostatic
analysis ofa 315k VA DT. The transformer has been modelled in 3D CAD software and forces are computed using 3D finite element method
(FEM) and the results obtained are compared to that obtained from first principals. The windings are assessed for the presence of hoop
stresses in its turns, and along with it the safety factor is computed for free-bucking using von-Mises equivalent. The intent is to find the
weak section of the double layer helical winding from short circuit forces a transformer is designed to withstand. Such simulations of energy
conversion create a robust and sustainable design, which can prevent catastrophic failure and reduce the environmental impact due to major
repairs or replacement of equipment.

Keywords: distribution transformer; electromagnetic forces; free buckling; hoop-stress; radial forces; safety-factor,

© 2022 Totem Publisher, Inc. All rights reserved.

1. Introduction

The transformer is an important component in a power distribution system. The failure rate of DTs lies between 12-15% in
developing countries and in developed countries the failure rate is less than 1%. About 70% of transformers that fail are
repaired while the rest are replaced. Design is a major reason for the failure of 11kV/433kV DTs. The failure of DT causes
additional cost to the distribution company/agency which is passed on to the consumer as an increase in the per-unit cost of
power charged. The replaced transformers are a total burden for the manufacturer. The processes involved with repairs or
replacement with a new one definitely has an impact on the carbon emissions and subsequently on the environment.

The low magnitude current in High Voltage (HV) winding and high magnitude current in Low Voltage (LV) winding
induce electromagnetic forces. The LV winding experiences the radial forces towards the core and HV winding experiences
radial force towards the transformer tank. Thus, circumferential forces are experienced in the inner diameter of LV winding
and the outer diameter of the HV winding. The axial forces in both LV and HV winding are such that the upper-half of the
winding experiences an upward thrust while the lower-half experiences downward thrust. These are the direction of the
electromagnetic forces that are produced when there is no other asymmetry in the transformer design. High current flows
through the transformer windings during a short-circuit fault, and this results in ¢lectromagnetic forces in windings that have
a very large magnitude. These forces exerted in the axial and radial direction induce mechanical stresses in the windings that
damage the insulation covering them and can lead to a breakdown of the transformer. A transformer should be designed to
withstand the forces produced during both internal and external faults.

Radial forces cause buckling of the transformer windings, leading to the analysis of buckling strength, bending stiffness
of disk type, and of the circumferential stress that led to plastic deformation along with the effect on the supporting spacers
has been done [1]. A 3D-finite clement code was developed for the comparison of different type of helical windings: single-
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Abstract: This Paper proposes the improvements in
deviation settlement mechanism of Indian electricity grid
System through demand response management (DRM)
with the objective (0 minimize real-time under-injection/
over-draw) or maximize real-time over-injection/under-
draw] with respectto scheduled injection/draw) such that
the deviation settlement charge (DSC) is minimum, sub-
ject to the network Power lNow equations, transmission
line capability constraints, DRM constraints and bounds
on variables, The mechanism to settle the unscheduled
transactions, commonly named as deviation settlement
mechanism (DSM), has been implemented to achicve grid
[requency stability by imposing penaliies and paying
incentives, also known as DSC, for over- and under-drawls
from the scheduled transactions, In this paper, the
improvements in DSM have been solved as an optimiza-
tion problem to minimize the DSC for a lime period of
96 time-blocks (each of 15 min duration), The proposed
improvement in DSM has been tested on modified |EEF
9-Bus system. It has been assumed that the generators
installed at bus numbers 1, 2and 3 are the cenra) gener-
ating stations, which are monitored and controlled by
the regional load dispatch center (RLDC). The simulation
results are obtained (with varying percentages of shifting
and different particpating patterns of Prosumers) for
which the remarkable benefits of the Proposed improve.
ment in DSM (in terms of DSC minimization and

S ———
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Improvement in the voltage profile and power flow) have
been presented.

Keywords: demand response management (DRM); devinl.lon
settlement charge (DSC); deviation scitlement mechanism
(DSM); regional load dispatch center (RLDC),

1 Introduction

Demand response management (DRM) is one of the most
promising fields of loday's competitive world, which
improves the effliciency, affordability and reliability of real
life systems. The simple and practical concept of DRM in
smart electricity grid systems is (o éncourage the con.
sumers to modify their loag consumption patterns (spe-
cifically for short-term 8ains)soas to transfer energy usage
from peak to off-peak durations, which lcads to fNattening

is very beneficial for consumer payment reduction, power
generation costs reduction, dcmand-supply balancing
and improvement of grid stability through relieving loads
under peaking hour constraints |1). The Indian electricity
grid system [2] performs its l'unclioning by being distrib-
uled into five regional grids which are classified as
Northern-grid, Wostem-grid, Eastern grig, Southern-grid,
and North Eastern-grid, Each regional grid has its specific

topographical vicinitjes 131 Each state 8rid has its own
State Load Dispatch Centre (SLDC). The integrated plan.
ning, operation and stability of Power system in India is
ensured through close cootdination of RLDCs angd SLDCs,
For stable power System operation, (he various grids work
In synchronism based on the concept of “gne nation-one
grid-one lrequency” wi thin the allowap)e rrequency band
of 49,9-50.05 } ).

The grid indiscipline (j.e, deviation of the real (ime
transactions from scheduled transactions) by the siage
8rids can lead t6 varjagjons 81id Irequency, which poses
atheeal to the stabje nower system Operation 5, | order 1o
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SRR Abstract—This paper prapases the robust and comfonable day-
1. Introduction ahead demand side management {DSM) methodology with an aim to
2 . normalize the demand curve pertuming 1o residential, mdusgn.'sl and
£ ISR AN TS SRS commercial consumers. The ideal normalized demand curnve 1s one in

which demand follows the inverse relation to the respective pnce. In
4. Results and Discussion this paper, the demand curve normalization problem is formulated as
&, Conclusion an optimization problem which minimizes the square of the emror
= between the demand curve obtained after DSM and ideal demand
References curve. The constraints of the opumization problem include the
mudeling of demand shifting from high to low pnce penods. local
generation and working habits of consumen Dug to the probabrhisug
nature of the forecasted day-ahead hourly pnces. these can ¢xhibn
variability from the mean values, hence a robust optimization
technique has also been incorporated such that the proposed DSM
methodology remains robust under worst case of pnce vanability.
The simulation results arc obtaned (with vaning degrees of
discomfort and robustness) for an aggegawr, which imvolves
shiftable devices belonging to residential, commercial amd industnal
consumers. The intuitive and interesting benetits of the proposed
methodology are presented and compared with existing approaches
pertaining to the non-robust, un-comivrtable, comforuble, demand
tflatiening, and demand normalization based DS\

3. Incorporation of Price Varlability

I, INTRODUCTION

The modernization and rising living standards have aided

the significant increase in magnitude and variations in elec-

tricity  consumens’ load  demand  throughout a  specified

period of time, The electric utlities have 10 reinforee the

existing resources i order w0 caer 10 the needs of the

increase in the number of consumers and their load demand,

, ‘ DSM 15 one of the vital mechanisms of the conventional as

:‘m consumer comfor. demand. nonnalizaton, price Vb, o) ug the modemn smant electricity grids, by means of
Recenved |1 March 2020, accepied | February 2022 which the utility 15 able w0 regulate the encrgy consumption
Address comespondence 10 Bhani Koul, Depanment of Clectwal — at the consumers” locations, and get the most out of existing
Engincenng, Gur Nanak Dev Engincering College, Ludhiana (I K Gujral - o) Gellings in (1] has discussed the evolution of DSM

Punjab  Techmical ~ Umiversity,  Kapunhala),  India.  lemail )
bharti.athiagmail com and explored that it s the best remedy that plays o
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The present universal energy framework and expenditure rate are considerably more starthng because of
the massive increase in clectrical power demand. Comprehensive generation through conventional fossil
fuels is one of the fundamental causes and contributors to several environmental problems. Therefore.
there has arisen a necessity for ecologically sound and sustainable alternative energy sources.
Renewable energy resources (RER) may be extremely functional for environmental and economic goals.
Solar energy 15 the imost auspicious of RER and this industry has Nourished cnormously duning the last
decade. Photovoltaic cells are spreading in popularity because they are sustainable, clean, and efficient
modes of power generation, Researchers are endeavoring meliculously to select supenor photovoltaic
matenals. In this paper, a real-ume multi-objective solar-thermal power dispatch problem s framed
and aptimized lor two dilferent photovoltaic materials by using the novel %- constrained sumplex method
(ACSM). The presented problem is developed to satisfy cost and environmental objectives for Tirumala in
the Andhra Pradesh state of India, for twu test systems. In the first test system, polycrystalline silicon 1s
uscd as the photovoltaic material, whereas Copper Indium Gallium Selenide 1s employed in the second
test system. The results of both ll?!l systems are compared with cach other to procure the finer matenal,
Also, the outturns attained by using ACSM are collated with particle swarm optimization (PSO) and the

evolutionary method (EM). The results reveal the precedence of ACSM over PSO and EM.

1. Introduction

The gradation of advancement is the measure of the energy uti-
lization for human evolution. The energy demand of the world is
growing nearly daily, which ensues in energy adversity, Solar
power gengmion systems have immense potential, but their huge
initial cost is a big obstacle to the growth of this sector, Over the
last few decades, current research has significantly dropped the
s_olar pawer generation cosl, The present exploration in this direc-
tion 1s in progress to detect the hest replacement materials (o
upgrade the execution of photovoltaic cells.

Several photovoltaic matenals have been de
hke-monocrystalline silicon (mono ¢-Si), palycry:llgl‘:r:c ss?llrr::
fpc-_Sn). copper indium gallium selenide (CIGS), amorphous silicon
{a-5i). cadmium telluride (CdTe), thin-film solar cell (TFSC), eic
Researchers are servicing conscientiously to reduce the inirial' cosl-
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and improve efficiency by designi i
i mamiais.y y gning and testing differemt photo-
In the past, Hudedmani et al, i have pro

tovoltaic materials like- mono c-Si solar c‘:-ll.p:cs-cs? :osl:‘:dcil(l’['IPFhSoC-
a-Si solar Fcll. CdTe solar cell, and CIGS solar cell for pholo;mha c
!echnologles like-building-integrated photovoltaic, nano-c st ||c
!n solar cell technologies, and organic/ polymer sollar cellst'? .
#] has produced differcnt photovoltaic cells and modulc; t i
generate large-scale power in building-inlegmcd photo Iu (")
(i1) supply electrical power to rural areas and suburban a g
have not been attached 1o a gnd, in the developing co rles Ihn
&:npply Power mremote locations, (1v) supply pow:r luusr[‘:::s\.:(:“,
T e ! PO 1 o s L

N " 1ave presented the pe
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10d, respectively, Sharma et al, ', have worke paroey
mance evaluation of dissimilar solar PV qpc) o ld‘ ophortaglo
ouldoor condiciens Zivb and Cuthae tchnologies under alike

ski have worked on the

\ectrical Eng\ng‘e;\'m .
bTechn'\ca\ unive: .

e e LT Y 1 S ——_—
- SEETRYT CERCTTED



https://v3.camscanner.com/user/download

PR EE - -

..=::==:=:=‘l‘llil.l

-

et ad REARERES

AIMS Energy. 10(4): 943 971,
o DOI; 10.3934 energy. 2022043

K-fm Received: 006 June 2022

C:i:: Revised: 24 July 2022
Accepted: 29 July 2022
published. 11 August 2022

hitp:‘www.aimspress.com journal ¢nerg)

Research article

Multi-objective  real-time  integrated solar-wind-thermal  power

dispatch by using meta-heuristic technique
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Abstract: The elevated demand for electrical power, expeditious expenditure of fossil fuels. and
degradation of the cnvironment because of power generation have renewed attentiveness to
renewable energy resources (RER). The rapid augmentation of RER increases the convolutions in
leveling the demand and generation of clectrical power. In this paper. an elaborated a-consirained
simplex method (ACSM) is recommended for multi-objective power dispatch problems. This
methodology is devised after synthesizing the non-lincar simplex method (SM) with the
a-constrained method (ACM) and the evolutionary method (EM). ACSM can transfigure an
optimization technique for the constrained problems by reinstating standard ju.\taposilio;s with
a-level collations, The insertion of mutations and multi-simplexes can explore the periphery of the
workable zone. It can also manage the fasiness of convergence and therefore, the high p-n:cision
solution can be obuained. A real-time multi-objective coordinated  solar-wind-thermal power
scheduling problem is framed. Two conflicting objectives (operating <ost and emission) are
satisfied. The case studics are carried out for Muppandal (Tamil Nadu), Jaisalmer (Rajasthan), and
Okha (Gujarat), India. The annual solar and wind data are unalyzed by using Normal l)islrib;lion
and Weibull Distribution Density Factor, respectively. The presented technique is inspected on
numerous archetype functions and systems. The results depiet the prevalence of ACSM over particle
swarm oplimization (PSO), simplex method with mutations (SMM), SM, and EM.
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Optimization of Performance Parameters of Doped Ferrite-Based
Microwave Absorbers: Their Structural, Tunable Reflection Loss,
Bandwidth, and Input Impedance Characteristics
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In this study, M-type barium strontium hexagonal ferrite was prepared with CoSn doping. The crystallographic structure of ferrite
compositions was explored using X-ray diffraction (XRD). The microwave absorption characteristics were investigated on a vector
network analyzer as a function of the doping of Co** and Sn**, frequency, and thickness of the samples. Analysis of measured XRD
patterns confirmed the M-phase in the prepared samples. The electromagnetic parameters accompanied by permeability/magnetic
loss, dielectric constant/loss, were increas d with CoSn content. The obtained results revealed that microwave absorption was
enhanced by doping with Co®* and Sn** ions. The absorption was increased from —15.2 dB in compositions ¥ = 0.0 to —51.09 dB
in x = 0.6 composition; —10 dB bandwidth = 2.43 GHz was displayed in x = 1.0 composition at 1.7 mm thickness. Both input
impedance and A/4 criterion based on thickness doping govern the mechanism of microwave absorption. x = 1.0 composition owes
a large bandwidth to thickness ratio of 3.52 at the frequency of 10.88 GHz and a percentage bandwidth of 22.33 % at a thickness
of 1.7 mm. The observed absorption peaks were tuned to the desired frequency by exploiting the composition thickness and input
impedance through doping with Co** and Sn** ions. The wide bandwidth with optimized absorption find applications in the field
of wireless communication such as isolators, circulators, and radar application.

Index Terms— Bandwidth, ceramic method, hexaferrites, input impedance, 1/4 criterion, microwave absdtption, reflection
loss (RL).

[. INTRODUCTION signal transmission, these applications of devices altogether
OWADAYS, the entire world is surcounded by an invis-  create electromagnetic interference/stray field (EMI) which
ible web of wireless signals with ihe devel:)pmenl of can interfere with the working of other electrical/electronic
Wi-Fi and the Internet of things (IOT)-based on electri- devices that lie in its xicmity, VB :
cal/electronic devices [1]=[3], for examole, mobile phones, M-type hexagonal ferrites are multifunctional materials that
ac motors, refrigerator, printer, computer, an modem. These @€ incorporated as a potential microwave absorber [6] to
wircless/microwave signals are used in inJustrial, military, and Mitigate this undesirable EMI owing (o their significant prop-
medical applications [4], [5]. Apart from particular use during ~ €rties like high resistivity, high losses, tunable bandwidth,
and impedance [7]. Apart from this, absorbers are used to
| s damp oscillations due to cavity resonance and in an anechoic
accepted February 17, 2021. Date of publication March 2, 2021; date o R ; % ey
of current version June 23. 2021. Corresponding author: C. Singh (e-mail: ~ Chamber to create a tree space virtual environment. Absorption
rcharanjeet@gmail.com: charanjeet2003 @rediffmail.com). characteristics of M-hexagonal ferrites by doping of different
This  article  has s{upplemz_anmry materiz} pro\'ided by the valency ions have been widely investigated.
authors and color versions of one or mow figures available al . § : T et
https://doi.org/10.1109/TMAG.2021.3063175. Feng et al. [8] prepared Ca-doped BaFe;2O9 hexaferrite
Digital Object Identifier 10.1109/TMAG.2021.30-3175 and explored absorption characteristics in the domain of
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In this work, we report microwave absorption characteristics of Bag.5Sry. 5(CoCr)xFe(12-2¢)019 hexaferrite
prepared by a two route ceramic technique. The effect of Co?'-Cr3 content on structural, complex
permittivity/permeability and reflection loss properties in Bag.sSrg.5Fe019 ferrite has been studied. X-
ray diffraction confirmed the magnetoplumbite phase in the compositions. The dual absorption peaks
were revealed in x = 0.8 composition with reflection loss of —52.09 dB at 8.78 GHz and 5.6 mm thickness.
The absorption peaks were found to shift to low frequency with an increase in thickness. Composition
x = 0.6 displayed the bandwidth to thickness ratio of 6.5 and a percentage bandwidth of 32.37% at
1.7 mm thickness and 10.13 GHz. The doping of Co?* and Cr3* reduced thickness, increased absorption,
and bandwidth which is attributed to electromagnetic parameters, input impedance, quarter wavelength
theory, and eddy current loss. The investigated performance parameters of prepared compositions
incicate gooa scope for absorber applications. 4

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

[3—5]. Their major areas of absorber application include stealth
devices, reduction in radar cross-section area (RCS), waveguide

For a few decades, M-type hexagonal ferrites have become a
good choice for researchers in the field of absorbers at gigahertz
(GHz) frequency region [1,2] due to their economical
manufacturing, temperature resistant behavior and large losses

* Corresponding author.
E-mail address: rcharanjeet@gmail.com (C. Singh).

https:/fdoiorg/101016/].jallcom.2020.157242
0925-8388/© 2020 Elsevier B.V. All rights reserved.

components, and passive filters [6,7]. The absorption in M-hexag-
onal ferrites can be tuned at the desired frequency by controlling
the doping level of ions. The doping changes the intrinsic property
accompanied by electromagnetic/material parameters. The doping
of different ions for M-hexagonal ferrites is reported by various
investigators.

H. Sozeri at el [8]. prepared Cr*' doped M-type Barium
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This work investigated the microwave absorbing characteristics of Co-Y doped BaSr Hexaferrites prepared by the
ceramic method. X-fay analysis confirmed M-phase at low doping level compositions x*= 0.0, 0.2 and traces of
spirel phase for x > 0.2, and micrographs depicted the increase in grain size with dopants. The electromagnetic
parameters were measured by a vector network analyzer at 8.2-12.4 GHz frequency band. Doping reduced the
geometrical thickness of composition and increased the bandwidth/microwave absorption. The obtained results
depicted that x = 0.2 composition has reflection loss (RL) of —28.72 dB at 11.64 GHz and 1.5 mm thickness and
—1) dB absorption bandwidth of 3.11 GHz at 1.6 mm. x = 0.8 revealed a bandwidth to thickness ratio of 3.6 at
10.55 GHz. The role of the secondary phase and morphology in absorption enhancement has been discussed. The
obtained results have the potential of compositions for designing a lightweight and wide bandwidth electro-

mggnetic noise suppressor/absorber.

1. Introduction

Microwaves are electromagnetic waves that fall in the 300 MHz to
300 GHz frequency band. The potential commusication applications of
microwaves are confined to 1-40 GHz for example wireless networks,
Wi-Fi, cellular communication, military applications. Nevertheless, mi-
crowaves are imposing a threat to our surrounding habitat through
unwanted radiation. The RF or microwave absorbers can absorb/
attenuate the unwanted/spurious electromagnetic wave. The utility of
absorbers mitigates electromagnetic interference and the electromag-
netic compatibility problem in different fielde. Microwave radar
absorbing materials (MRAM) are being used in stealth technology and
are useful to mitigate radar cross-section and false images in the radar.
The various materials have been explored for efficient absorber

* Corresponding author. 4
E-mail addresses: <ha:anjest2005@ radif

0.1016/).an5 22.115679

application such as ferrites, carbon products, lossy dielectrics, chiral
materials, etc.

M-type ferrites are primarily used for microwave absorber applica-
tions and in other electronic devices {1-71: good bandwidth, small
geometrical thickness, and tunable frequency range of interest are their
key performance parameters. The wide range of properties in ferrites
makes them a unique magnetic material with extensive applications in
satellite communication and microwave devices such as radar, memory
cores of computers, audio-video and digital recording, {&-15] flyback
transformer, broadband transformer, ultrasonic generator, isolators,
low-noise amplifiers, impedance matching networks, radar absorbing
materials (RAM), EMI/RFI shielding like electromagnetic protective
devices. Tyagi et al. | 16} explored absorption properties in Nd-based M-
type Barium Ferrite at the X-band frequency range. The high-frequency

il.eom, réharanjeet@gmail.com (C. Singh).

Reéeived 25 May 2021; Received in revised form 20 January 2022; Accepted 2 March 2022

Available online 26 April 2022
0921-5107/© 2022 Elsevier B.V. All rights reserved.




ed from www.worldscientific.com

Fluct. Noise Lett. 2021.20. Download.

by INDIAN INSTITUTE OF TECHNOLOGY ROORKEE on 01/3 1/23. Re-

use and distribution is strictly not permitted, except for Open Access articles.

Fluctuation and Noise Letters

Vol. 20, No. 4 (2021) 2150033 (8 pages) World Scientific
© World Scientific Publishing Company www.worldscientific.com

DOI: 10.1142/50219477521500334

Analysis of Nonlinear Active Noise Behavior of Fuzzy
Controller Using Non-Perturbation Methods
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Communicated by He Wen

In this paper, a Fuzzy controller model has been converted into a time-dependent nonlinear
model and then quadratic Riccati differential equation was analyzed to satisfy the solution of
the nonlinear active noise behavior of Fuzzy controller. Further, the approximate solutions of
this equation using non-perturbation methods i.e., adomian decomposition method (ADM),
variational iterational method (VIM) and homotopy perturbation method (HPM) were inves-
tigated. A comparison of these methods has also been given with tabular and graphical pre-
sentations. Our results reveal that VIM provides the closest approximate solution and fast
convergence for the proposed model as compare to ADM and HPM.

Keywords: Quadratic Riccati differential nonlinear differential equation; adomian decomposi-
tion method (ADM); variational iterational method (VIM) and homotopy perturbation method
(HPM); Fuzzy controller.

1. Introduction

Most of the nonlinear systems have the problem of the stability and computational
complexity. These problems can be reduced by splitting the system into a number
of local linear systems. Various methods have been proposed to find the common
stability of these local linear systems by the researchers. The fuzzy controller can be
analyzed by designing differential equations. These equations have been widely
used in optical, network synthesis, medical, controllers, quantum mechanics, tra-
jectory tracking, modeling, means, financial mathematics, multi-input—multi-
output (MIMO) systems, spacecraft attitude control fields of physical sciences,
mathematics, chemistry, engineering, etc. [1-8]. The Riccati differential equation

2150033-1
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Abstract

In today’s pandemic environment where most of the
work is managed from the premises of home, high band-
width internet connectivity with superior signal quality is
essential. Hybrid technologies based on optical wireless
communication (OWC) are a better candidate for such
requirements of next-generation communication net-
works. Such systems, also suffer from transmission
impairments like crosstalk and dispersion affect the qual-
ity of the transmitted signals. In this article, the impact of
crosstalk in the presence of higher-order dispersion
(HOD) on a hybrid OWC access network is assessed.
Coupled expressions have been employed for estimating
crosstalk due to HOD in hybrid access systems. The
mathematical model for XPM induced crosstalk has been
introduced. Further, the impact of different system
parameters on SRS and XPM induced crosstalk has been
observed, so that the quality of communicated signals
may be improved.
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1 | INTRODUCTION

In today’s pandemic environment, most of the works are exe-
cuted from home which is instrumenta. in increased demand
for online services. It has put a lot of strain on the access net-
work infrastructure. Till recently, Access networks are based
on guided transmission media like copper cables that provide
lower bandwidth resulting in a bottleneck. Thus the end sub-
scriber is unable to have access to various multimedia services.
These are the reasons why in the last decade a lot of research is
done in the development of low-cost fiber systems so that they
may be installed in the access networks.'

In optical networks, fiber cables are installed up to the cus-
tomer premises with a provision of higher bandwidth so that
subscribers can perform various online works at a higher speed.
Recently, Passive optical network (PON) based fiber solutions
have been suggested that interconnects the end-user with the
central office (CO) of the service provider through a fiber and a
splitter/combiner configured in a point-to-multipoint topology.
The various PON standards are based on time division mul-
tiplexing (TDM) concept in which end users share the channel
infrastructure including feeder line and splitter/combiner to pro-
vide low-cost solutions for access networks. But medium
access control (MAC) based TDM upstream communication
faces multiple challenges, making it essential to look for alter-
nate techniques.>*

Networks based on wavelength division multiplexing
(WDM) technology exploit the large bandwidth of the opti-
cal characteristics so that a point to point connection may be
established between each end-customer and the CO and
thereby making them MAC independent. The end delay is
reduced by using a unique but spect.um utilization is not
optimal. To avoid the deficiencies of both TDM and WDM
PON networks, several approaches are suggested in the liter-
ature, one of them is a hybrid technique employing the
features of both TDM and WDM and referred hybrid
TDM-WDM PON systems,” optical wireless communication
(OWC) is another alternhtjve that helps in fulfilling the
higher speed requir s of IP enabled multimedia

Microw Opt Technol Lett. 2022;1-5.
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Abstract

With the emergence of differentiated service applications, optical access networks have
developed as the most promising reliable technology for broadband access systems. One
of the most critical characteristics of the access system is dynamic bandwidth alloca.
tion (DBA) which facilitates sharing of a common upstream channel for diverse catego-
ries of bursty data. It is expected that an ideal DBA mechanism shall reserve transmis-
sion resources for higher prioritized real-time applications along with a fair allocation of
best effort (BE) services, This requires a provision of prioritized service class transmission
on multiple uplink wavelengths in a cost-effective manner. This paper proposes i novel
improved hybrid slot sizefrate (IHSSR) DBA scheme that allows data traffic with threc
diverse priority classes to be communicated on multiple upstream wavelengths. The trans-
mission cycle is segmented equally into two segments, in which the first section is reserved
exclusively for the highest priority-expedite forwarding data traffic. On the other hand,
the remaining part of the time cycle is further distributed between two services namely
assured forwarding and best effort (BE) traffic. Furthermore, the proposed IHSSR algo-
rithm computes the minimum scheduled channel length to achieve higher channel utiliza-
tion. The proposed DBA mechanism is comprehensively evaluated in terms of quality of
service metrics like average frame delay, throughput, average jitter, and channel utilization
on varying traffic load. The simulation results indicate an improved performance from 4 to
more than 20% in comparison with similar existing schemes, The range of congestion-free
traffic load is also prolonged in the proposed algorithm. Thus it can be visualized that the
proposed mechanism outperforms other schemes and mel its objective.

Keywords Optical access systems - Dynamic bandwidth allocation - Tunable wavelength
ONU - Multiple service class traffic - Quality of service
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Abstract: The fast growth of wireless technology for mobile communication devices requires broad
bandwidth, high data rate facilities and compact device size. The solution to the next generation
user equipment is high data rate 4G /5G technologies. In this research, wideband antenna design
was analyzed and evaluated for 4G, 5G and NB-IoT applications. CST microwave studio was used

check for folded dipole with a tunable bandwidth and resonates for 5G NR n78, NR-IoT bands B1, B2, and B25,
MpoaLes and eleven TDD LTE frequency bands with a bandwidth percentage and minimum scattering loss of
Citation: Singh, H.; Mittal, N.; 69.02% and —42 dB respectively. Additionally, the designed antenna is small (35 x 48 x 1.62 mm?)
Gupta, A; Kumar, Y.; Wozniak, M.; and planar in structure and can be easily integrated with radio equipment. The antenna design was
Waheed, A. Metamaterial Integrated investigated for SAR minimization and gain enhancement using metamaterial integration. For

Folded Dipole Antenna with Low
SAR for 4G, 5G and NB-loT
Applications, Electronics 2021, 10,
2612. https://doi.org/10.3390/
electronics10212612

all operating frequency bands, the antenna design results in a considerable gain improvement. The
metamaterial was shown to be an excellent absorber of radiation, particularly in high frequency
regions. This research also included a SAR examination with and without metamaterial integration.
SAR values were found to be significantly reduced throughout all operating bands. The results
were validated by fabricating the design prototype on FR-4 substrate for 4G, 5G and IoT bands. The

Academic Editor: Reza K. Amineh antenna will be possibly used for communication in high data rate applications.

Received: 2 September 2021 Keywords: 4G; 5G; FDD; IoT; LTE; NR; TDD
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Publisher’s Note: MDPI stays neutral 1. Introduction

with regard to jurisdictional claims in The continuous escalation in the number of wireless users is estimated to be expanded
published maps and institutional affil-  yar_fo]q by the end of 2025. There will be a need for more efficient technology, enhanced
tacions, data rates and better spectrum utilization techniques. The 5G (Fiith Generation) is the
latest generation to roll out the extremely high data rate services, such as enhanced mo-

bile broadband (eMBB), massive machine type communications (mMTCQ), ultra-reliable,
5v and low-latency communications (URLLC), in addition to vehicle to everything (V2X)

Copyright: © 2021 by the authors, communications in the near future [1]. The 5G networks will significantly improve the
Licensee MDPI, Basel, Switzerland. performance over the current 4G (Fourth Generation) systems and will also offer seamless
This article is an open access article connectivity to numerous devices by integrating different technologies, intelligence and
distributed under the terms and flexibility. By comparison, 4G technology provides high quality video and audio services
conditions of the Creative Commons only. The Long Term Evolution (LTE) standlard for 4G uses DSP (Digital System Processor)
Attribution (CC BY) license (https:// ;1. addition to the modulation techniques|to increase the data rates, and is incompatible

creativecommons.org/ licenses /by / with the 2G (Second Generation) a G (Third Generation) network. Thus, a separate
40/).
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ARTICLE INFO ABSTRACT
Keywords: The underlying study investigates a novel fuzzy cross entropy based methodology for enhancing the designing
Fuzzy 4818 and analysis of a compact single layer double negative metamaterial with varying oblique incidents. Materials
Symmetric cross entropy having a refractive index greater than unity may slow down the propagation of waves in comparison to the

Double negative metamaterial
Negative refractive index

Although, the observed transition frequency decreases thereafter with further augmentation of incident angle
(from 90° to 180°) and exhibits approximate symmetry in terms of transition frequency with the center of
Symmetry at 90°. Subsequently, the minimum (maximum) fuzzy cross entropy value between normalized and
idealized fuzzy index sets is deployed to obtain the highest (lowest) wave velocity, which is observed at 135°
(157.5°) azimuthal angle. The underlying fuzzy cross entropy-based methodology is capable of handling double
negative metamaterial with oblique incidents and can effectively be applied for achieving the desired wave
velocity as well as indiscriminative refractive index, depending upon the application requirements,

1. Introduction (DNG) range to double positive (DPS) range is known as transition fre-
quency. Efforts from information theory can be accomplished, because
Metamaterials are artificially built composite structures that can  of i huge potentiality, for improving the realization of metamaterials

be intended to display explicit electromagnetic properties especially (Fang et al., 2006; Mittra, 2007; Rajkumar and Kommuri, 2018; Wang
negative permittivity, negative permeability and negative refractive

index. The term “metamaterial” was first coined by V.S, Veselago
in 1968 (Veselago, 1968). Metamaterials with a negative index of
refraction can be realized by combining the Epsilon negative (ENG) and
Mue negative (MNG) structures within a common unit cell, The first
realization of artificial metamaterial consists of two different resonator

et al,, 2007) and their performances in electromagnetic devices such
as microwaves, antennas, optics, mechanics, cloaking, perfect lens etc.
(Tao et al., 2020) incorporated short term finite Fourier transform
and Categorical Generative Adversarial Networks, intended to develop
an intelligent defect identification methodology for rolling bearing.

structures (Split Ring Resonators and thin wire resonators) combined For achieving higher identification accuracy, the authors deployed
in such a manner to get a negative response of refractive index over a Shannon’s probabilistic entropy for maximizing the conditional en-
common frequency range (Smith et al., 2000). The frequency at which tropy of the data distribution, consisting of fake samples (generated by
the refractive index of test material is shifting from the double negative the generator) and true samples (generated by the classifier). Zhang

* Corresponding author. _—
E-mail address: cchanderr@gmail.com (C.P. Gandhi).
https://doi.org/]0.1016/j.engappai.2021.104304
Received 3 January 2021; Received in revised form 20 April 2021; Accepted 13 May 2021
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n vitro study to evaluate anti-inflammatory properties of sorghum extract
supplemented bread
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LE INFO ABSTRACT

Currently, a gluten-free diet is the mainstay in the management of celiac disease patients but it leads to malnutri-
tion of the patients due to omission of wheat. Inflammation triggered by gluten is an important hallmark of the
disease. With this background, an in-vitro study was planned to develop wheat-based bread by blending wheat
flour and sorghum flour in the ratio 60: 40. Using this flour ratio two breads were prepared one supplemented
with sorghum leaf extract and another supplemented with sorghum bran extract as anti-inflammatory agents.
The extracts were added in the dose of 2.24 g per 300 g of flour. The extracts were prepared using ethanol and
= > water (50:50). In-vitro digestion and absorption of prepared bread samples was done to evaluate bio-accessibility
index and bio-efficiency index of anti-inflammatory compounds. Result shows that breads supplemented with
sorghum bran and leaf extract has significantly higher bioaccessibility index (p<0.05) and bioefficiency index
(p<0.05) of the anti-inflammatory and antioxidant compounds as compared to control bread. In conclusion bread
supplementation with sorghum bran extract and sorghum leaf extract significantly improved the bioaccessibility
and bioefficiency of anti-inflammatory compounds of the breads.

wecessibility
Rio-efficiency
Celiac Disease
Gluten
Sorghum

1. Introduction

In celiac disease (CD) patients some dietary proteins trigger an

mmune-mediated inflammatory response. CD patients show specific

mtibody response leading to intestinal inflammation and other

symptoms (Fasano and Catassi, 2012). The hallmark of the dis-

s¢ 15 a chronic inflammatory reaction triggered by gluten intolerance

n the small intestine. CD involves both innate and adaptive immune
systems and is predominantly a T-cell-mediated disorder.

Currently, no therapeutic intervention is available to treat this dis-
order except for strict compliance to a gluten-free diet (GFD) which
gives symptomatic relief. GFD eventually results in mucosal recovery
(Green and Cellier, 2007). As a consequence, commercialization of
gluten-free products has recently increased manifold. Gluten-free breads
. and cookies have been developed from rice or maize flour. The major
drawback of these flours is poor quality and low content of proteins.
reover, additives are also required to improve visco-elastic proper-
ties for baking (de la Barca et al.,, 2010). Gluten-ffee product formula-
tion remains to be a challenge for nutritionists and technologists as sub-
stitute ingredients utilized in the formulation have inferior nutritional
and functional properties (Anton and Artfield, 2008). Since wheat-based
foodstuffs are a major source of energy intake; studies have shown that

18 62573.
mail eddress: sidhushabir@rediffmail.com (8. Sidhu).

/10.1016/j.fu:f0.2021.100039
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sbreviations: CD, Celiac disease; LDg,, Lethal Dose 50; OD, Optical Density.
ponding author. Department of Food Sciences and Technology, IK Gujral Punjab Technical University, Kapurthala-144603, India. Ph. +91-9478098064;

CD patients maintained on strict GFD are undernourished and this is
particularly true for children (Penagini et al., 2013). Malabsorption is a
hallmark of CD which leads to deficiency of calcium and other minerals.
Consumption of GFD adds to the problem because of the low content of
micronutrients in flours/ingredients used in GFD formulations. Thus, it
is very important to develop foodstuffs with acceptable nutritional value
for CD patients.

As CD is an inflammatory disease, an alternate approach could be
incorporation of anti-inflammatory agents in traditional wheat-based
food products to suppress the local inflammatory reaction. Sorghum
(Sorghum bicolor L. Moench) is one of the world’s most essential ce-
real crops. Sorghum is considered as an important human food in
Africa and Asia. However, countries such as the USA and Australia
mainly use sorghum for cattle feed. Sorghum is rich in phytochemicals,
predominantly polyphenolic compounds. These polyphenolics impart
anti-inflammatory and antioxidant properties to sorghum (Awika and
Rooney, 2004). Apart from antioxidant properties, sorghum bran and
leaves have shown anti-inflammatory properties (Benson et al., 2013).
Sorghum is gluten-free and therefore considered a safe grain for devel-
opment of GFD. Sorghum has been evaluated for its use in gluten-free
diets and has proven to be a potential alternative to wheat (Ciacci et al.,
2007). Though sorghum has the advantage of being gluten-free, it has

1/5
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Retrospective Observational Study to Evaluate Causality, Preventability
and Severity of Adverse Drug Reaction Associated with Anticancer Drugs
THAM in a Tertiary Care Hospital in Northern India
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Abstract: Background: Chemotherapy has high efficacy, but it is associated with several adverse
drug reactions (ADRs).

Objectives: A retrospective observational study to explore the prevalence, causality, and preventa-
bility of ADRs of anticancer agents was conducted.

Methods: The study was carried out at Punjab Institute of Medical Sciences Jalandhar, Punjab after
obtaining IEC approval. The data was collected from cancer patients undergoing treatment at the
hospital. The causality assessment of the collected data was done by using WHO causality assess-
ment criteria. The preventability and severity of the reported ADRs were also assessed.

ARTICLE HISTORY

Received: August 24, 2021
Revised: November 22, 2021
Accepted: January 12, 2022

Results: From 50 medical records, a total of 47 ADRs were recorded among 25 patients, out of

which 16 were females and the rest were males. The cancer cases observed were breast carcinoma,

DOI: leukaemia, lung, colon, and ovarian cancer. The highest number of ADRs were observed with al-

10.2174/1374886317666220216100515 Yeylating agents, followed by taxanes, antimetabolites, kinase inhibitors, and monoclonal antibod-

ies. The most affected organ systems were the gastrointestinal system, blood, and lymphatic sys-

@ CrossMark tem. According to the causality assessment, the majority of the ADRs were of the "possible” cate-

gory. Preventability analysis showed that 85.11% of ADRs were unavoidable reactions, while

14.89% of ADRs were possibly avoidable. Severity analysis of ADRs showed that 87.23% of

ADRs were mild and 12.77% were of moderate severity. The majority of the ADRs were unavoid-
able and mild to moderate in severity.

Conclusion: Since the majority of the ADRs were of the unavoidable category, it indicates that the
treatment regimens are acceptable as per the current clinical management of cancer patients.

Keywords: Pharmacovigilance, causality assessment, adverse drug reactions, chemotherapy, preventability assessment, severi-
ty assessment.

v 1. INTRODUCTION

Cancer is a disease that is increasing in incidence every
year. The use of chemotherapy is the most promising ap-
proach to treat cancer. Patients derive benefits from the use

of physiological function excluding failure to accomplish the
intended purpose" [2].

Nowadays, advancements in pharmaceutical sciences
have dramatically changed the practice of chemotherapy or

of anticancer agents but, at the same time, are at risk of de-
veloping adverse drug reactions (ADRs) [1]. Low systemic
toxicity is expected to occur with the introduction of these
new drugs. According to WHO, ADR is defined as "a re-
sponse to a drug which is noxious and unintended, which
occurs at doses normally used in man for prophylaxis, diag-
nosis or therapy of the disease or for modification

*Address correspondence to this author at the Department of Food Science
and Technoloogy, Main Campus 1K Gujral Punjab Technical University,
Kapurthala, Punjab, India; E-mail: sidhushabir@rediffmail.com

2212-3911/22 $65.00+.00

©2022 Bentham Science Publishers (l‘l/\/

cancer medicine. Adjuvant chemotherapy has proven to im-
prove the quality of life and prevent recurrence in cancer
patients. Despite these therapeutic successes, many chemo-
therapeutic agents show a narrow therapeutic index and have
greater potential for causing ADRs. In oncology practice, the
ADRs of chemotherapy have become common synonymous
with treatment [3]. The low therapeutic index of chemother-
apeutic agents is considered a common reason for ADRs.
The common ADRs include nausea, vomiting, diarrhoea,
constipation, hypersensitivity reactions, alopecia, anaemia,
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Use of microalgal biomass as functional
ingredient for preparation of cereal based
extrudates: impact of processing on amino acid
concentrations and colour degradation kinetics
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Suitability of developing Spirulina incorporated cereal based low cost nutritious extrudates was
analysed against extrusion processing parameters. Most significant extrusion processing parameters
considered for present study were feed moisture (20-25%), die temperature (100-120 °C) and screw
speed (50-100 rpm). Different extrusion conditions were used to obtain most acceptable rice: Spirulina
blend extrudates. In present study before extrusion processing different additives (citric acid and
sodium bicarbonate) were added in rice: Spirulina blend and checked its effect on colour degradation
kinetics at varied packaging and storage conditions. Higher screw speed (100 rpm) indicating less
residence time of feed material inside the barrel resulted in higher colour retention of rice: Spirulina
(97:03) blend extrudates. Kinetics for rice: Spirulina (97:03) blend extrudates indicates faster rate of
colour degradation in terms of lightness (half-life of 4 days) when packed in metalized polyethylene
at 50°C with 65% relative humidity. Increased concentration of Spirulina (1-3%) in raw formulations
resulted in increase in concentration of all amino acids. Impact of extrusion processing has shown
non-significant (p < 0.05) effect on amino acid concentrations of rice: Spirulina blend extrudates.
Also, all the spirulina added samples showed good consumer acceptability with the score of 6.7.

Keywords: Extrusion processing. Spirulina. Storage stability. Colour degradation kinetics.
=
INTRODUCTION address these nutritional deficiencies and prevent their

There is wide spread prevalence of nutritional
(profein, vitamins and minerals) deficiency in all risk
groups especially among children and women throughout
the world. Nutrient deficiencies in developing countries
are particularly concerning as these countries are home
to more than two-third of the world’s total population
with a high burden of nutrition-related disease. To

*Correspondence: Y. Gat. Department of Food Technology and Nutrition.
Lovely Professional University. Jalandhar-144411. Tel: +91 9855285153.
Email: yogeshcft!0@gmail.com

Braz. J. Pharm. Sci. 2022:58: ¢18665

sequelae, extrudates can be used as a medium for
incorporating nutrients that have functional importance
(Camire, 2011). Snack foods products can be of great
economic importance to sustainable agriculturc in
countries having ever-increasing population pressure and
facing resource constraints as well as rapid diminution
of natural resources. Potential of extrusion cooking
technology for the production of snack foods has long
been recognised by food processors globally. It is more
effective, cleaner and less expensive with a product of
the same quality or even better than manufactured with
traditional technologies.
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popsicles enriched with concentrated beetroot juice
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Abstract The beet-root (Beta vulgaris) and whey powder
together, can potentially use as a multifunctional ingredient
in the manufacturing of the “Popsicles”, due to their bio-
chemical composition that can enhance the concentration
of bioactive compounds. In the present study, beet-root
juice concentrates were prepared at different time/temper-
ature treatments viz 45 °C, 55 °C, and 65 °C for 120, 80
and 45 min. The effect of different time/temperature
treatments on physicochemical composition. colour,
antioxidant activity (%), bioactive compounds, spectral
data and sensory acceptance were evaluated. The physic-
ochemical parameters of popsicles (PTI, PT2, PT3)
including protein, total phenols, betalain, radical scaveng-
ing activity %, colour and melting values were significantly
affected (p < 0.05) by the different time/temperature
treatments. The concentration of betalain and protein in all
the popsicles ranged from 1134 to 1299 mg/L and 1.92 to
1.54 g/100 g respectively. The reduction of bioactive
components viz betacyanins, betaxanthins, betanin, oxalic
and syringic acid was also observed in popsicle (PTI) as
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Baru Sahib, Himachal Pradesh, India

Published online: 05 February 2022

compared to control. Furthermore, popsicle (PTI) was
prepared with beet-root juice concentrated at 45 °C showed
maximum sensory acceptance. The physicochemical and
organoleptic attributes of processed popsicles encourage
the commercial usage of whey powder and concentrated
beetroot juice.

Keywords Popsicle - Beetroot - Whey powder
Bioactive - Colour

Introduction

In the last few years, consumers have progressively
favoured the functional foods due to their intensifying
concern about food consequences on their wellbeing. As a
result, consumers are shifting towards the foods being
prepared to form the nature-based bioactive constituents
(Peres et al. 2012; Brown et al. 2015; Kurtuldu and Ozcan
2018). Research and markets also traced this trend of the
global demand for functional foods, which used to be
around $168 billion in 2013, will surpass $300 billion by
2020 (Terpou et al. 2019).

In the era of globalization, food manufacturers are
constantly working on developing innovative food items
prepared from natural ingredients that offer numerous
therapeutic applications beyond basic nourishment (Sach-
deva et al. 2015; Mehra et al. 2020). Popsicles, a sweel-
ened, coloured, and flavoured portion of ice comprising
dairy or non-dairy ingredients, which is consumed globally.
regardless of age, culture, socioeconomic standing, or
financial position (Balthazar et al. 2017). Frozen-fruits
based popsicles are marketed throughout the world, with
different labelling were freezing pop, paleta, ice lolly, ice
pop, ice pole, ice block, ice drop and ice candy are
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Abstract

Among the behaviors associated with food intake, exposure to television is particularly critical.
The objective of this study was to examine the television viewing habits of teenagers and early
adulthoods. A cross-sectional evaluation was carried out with 495 respondents, including variables
(gender, age, and area), and results were administered using the Pearson chi-square test. Results
showed significant variation in sports programs per week, time spent on watching television per day
and watching primetime per week within gender, area, and age, respectively. Evaluation illustrated
that male respondents prefer to watch more sports channels than females. Still, as a whole, female
respondents spend more time watching television with a leading interest in primetime television.
Considering eating habits while watching television, both demographic variables (gender and age)
displayed significant differences with a higher variation. This study presents an integration of critically
associated variables in a surveying framework highlighting a better understanding of the television
viewing habits of teenagers and early adulthoods and might be used for future research in this area.
Keywords: Television, teenagers, early adulthood, prime time, cartoons, sports

Introduction

Media technology has advanced rapldly in the 21st century. Televmon is a vital and inescapable
part of any mainstream media. Television is a powerful tool for social transformation. Television
viewing is an everyday activity across the lifespan, generally connected with other screen-based
media consumption and sedentary behavior exposure. Many studies are interested in how television
affects people at any age. It significantly impacts children, teenagers, and adulthood development and
behavior due to the combined audio-visual effect. Children watch a lot of television; however. the
time spent is further either increased or decreased in teenage and early adulthood for many reasons
(Strasburger, 1992). Television seems to be the mainstay of today's young leisure time. Many of their
essential rights to life, health, growth, and protection from others and their own actions may be
violated.

During watching television, they are also watching a lot of advertisements. These television
advertisements promote high-calorie foods and beverages, increase meal frequency, boost fast-food
restaurants, and reduce consumption of fiber-rich fruits and vegetables (Chaput et al., 2008; Coon, and
Tucker, 2002; Folta et al., 2006; Guran et al., 2010; McNeal, 1999; Vijayapushpam et al., 2014). It
will lead to adverse health outcomes such as obesity, poor fitness. sleeping problems, poor eyesight,
increased risk of depression, anxiety, and high cholesterol in the teenager and early adulthood
(Armstrong et al., 1998; Bickham et al., 2015; Hernandez et al., 1999; McAnally et al., 2019; Maras
et al., 2015; Primack et al., 2009; Robinson, 1999; Wong et al., 1992).

Apart from this, watching more television can cause many problems such as behavioral issues.
adjustment issues in society, and academic difficulties in teenagers and early adulthoods. Therefore,
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Abstract: The purpose of the i i i i

intentionx of Indian consumery ;u:’zo;: :ob":;::.l::;': I\:TY,::!::?;::W:MW_;

using extended technology acceptance model by Kmorpogf.aun flow lheovy‘ “*Y":‘ '
its dimension mtrinsic interest in 1o i, The study pmpo;gs that perecived
Fnﬁnnm anq perecived case of use is significantly affecting flow experience.
urther " perceived ease of use of mobile shopping is significantly sffecting
perceived u%cfuln'csh The study also swte (hay perceived usefulness js directly
influencing intentions 10 3dopt mobile shopping. Data for the study is collected

. 7 cligible responscs via stuctured questionnair

I.X. Gujaal Punjob Technical University, .-\‘}l lhcr:.:m: \f)‘?‘:‘hcm:;i‘dﬂ;s::
m':asur:d on seven-point Likert scale ranging from 7 ‘very strongly agree’
(VSA) 10 | ‘very sirongly disagree’ (VSD). Contismatory factor analysis is
used to cxamine the validity of the measurement model. The proposed mode!
w35 supporicd by the collected empirical data. The findings of the stody

provide several important implications for marketers, retailers and iculart
mobile shopping companies, e ’

?(qm_ords: technology acceptance wnodel; flow theory: intrinsic interest;
inkentions; atlitude; mobile shopping,
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Abatrre: The shjective of this study Ix 10 exnmine the role of bound trust wnd

customer bl enpagement (CE ) 1y determining brand equity. Bl on the

tusomer relationship mntketing ey, we propose that brand frust lisy a

significant eeladombip with enstoner brand engagement, which in tum

detenmines the biand ity for o brawd, fased on the data collected from

23 mall shoppere at thilerent Lrnmd oullets, the propused fHamework was
tested by using strwetural equation maodelting (SEM). Results revent that there
i a agnificant and positive relationship bets cen the propased constructs, All
the hypotheses were supported except for the impact of copnitive processing on
bt equity, The sty coneludes witls the managerial implications and issucs
for fature rescarch,
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Abstract: The current study aims to examine the impact of structural breaks on pri-
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AN
ANALYSIS
OF PUBLIC
DISCLO-
SURES OF
TECHNICAL
UNIVER-
SITIES IN
INDIA

=Deepak Jain
-Dr. Mandeep Arora

Diclo rei baicall he
ac lon of a ailabllt of
informaion in he p blic
domain  hichi req iredfor
deci ionmakingb differen
akeholder . 1 | a
broadca or declaraion
of informaion, hich
oher iei no a ailable o
p blic. Diclo re help o
ake deci ion efficien| in
b ine organi aion,
companie and go ernmen
agencie . So, i can be
concl ded ha di clo rei
anac ofgi ingne or ecre
informa ion, ome hing ha
a no pre io | kno nor
he ac of giing ch
informa ion o hep blic.
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Resenrch Artlcle

P

I)nh!lr Information In the form of disclosires plays
on Impottant role In case of unlversities as
recelvers are users of public resources, Not with
standingg the soclal significance of untyersitles and thete
Importance as beneflclartes of public assets, barely
any study exlsts about disclosures of technical
unlversltles. Ascarce research In this area Is related
to forelgn untversities and there Is shortage of Indian
universitles disclosures study. This study targets the
analysts of disclosures of technical untversities In Indta.
These disclosures are measured on the basis of
selected paramelers of academlcs, research, student
comerand financial Information. Content analysts has
been used for scoring of disclosures and Information
has been collected from the webslles of universities.
Ithas been found that Indlan Technical universities
are disclosing Information on the parameters of student
comerand academics Ina limited manner. Financial
information and research information Is an ignorant
area and require lot of Improvement.

Keywords: Academic disclosures, Research
disclosures, Financial disclosures, Students related
disclosures, Content analysis, State technical
universitics.

Introduction

Disclosure is basically the action of availability of
information in the public domain which is required for
decision making by different stakeholders. It is a
‘broadcast’ or ‘declaration’ of information, which
otherwise is not available to public. Disclosure helps
totake decision efficiently in business organizations,
companies and government agencies. So, it can be
concluded that disclosure is anact of giving new or
secret information, something that was not previously

known or the act of giving such information to the
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An cmpirieal
investigation of
Indinn
Technical
universitics
disclosures on
the basis of
sclected
parameters

~Deepak Jain
-Dr. Mandeep Arora

Disclosure has been made on
the basis of selected criteria
Jor improving the education
System of the university and
enrollment of students in order
to help in furthering the field
of education. Asthe university
library, which is a part of the
university establishment, plays
a major role in daily life.
Each library program supports
the overall progress of the
university. It reflects the
character of the university.
But our education system is
under alot of force and stress
and the university library is
equallyaffected asan integral
part of the university system.
University libraries In India
have to deal not only with the
growing number of users, but
also with users in new areas
of study, teaching and
research.

Hesearch Article

"‘[‘lw impottance of disclosure (o ensure transparency
inuniversities, opemtions and management makea
it ensier for students to make Informed declsions sn
that students can deeide which university they should
enroll in. Bvery university needs to have competitive
ndvantage in receniting and funding students in which
university background, library information and
ndministmtion play n mnjor role, In this study, we target
technical universitics in Indin based on the analysis
of the disclosures of some selected parameters, Past
rescarch hins suggested that students® backgrounds
and other factors correlate to the performance of their
tertiary cducation, The number of universitics that
participated in the anulysis is relatively small and the
study mainly considers the extent of disclosures. Such
disclosure pmctices are computed on the ground of
parameters such ns administration, admission
information, and background information of universitics
and libraries information. Content analysis is employed
for measuring the disclosure score and information is
drawn from the Universities’ websites. It has been
observed that the Indian Technical universities have
disclosed low information on administration parameters
and universitics’ background information. Admission
information and library information is an unknown ficld
and needs to be greatly improved. So, that the students
get maximum information whether the universities have
adequate means of imparting education or not.
Key words:- “State technical universities”,
“Indian”, “Disclosure”.
Introduction
Disclosure of information is an indication of the
University’s support for the development of science
and education by providing open information to society.
Awareness as a public body is the basis for providing
responsible information to universities. The use of

descriptive research and qualitative approach in
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Abstract

Purpase - Qver the Lt few decages, there has been o substantial increase in environmentally comecions
consumers” willingness to switeh their preferetioes from mainstream products W green products, Hlenee, it
essential for acadmicians and marketers to uuderstand the not ion, attribates and a comprehensive
profileof green consumers, Since consumer atlitude towards green prochicts i not widely studied in developing
countrics, the present study aims at exploring the profile of groen consumers in Indis (f tunfab State) based en
the same in the Indian context,
Design/methodology/approach - The study ised the survey method, and a sampleof 400 respondents was
selected from the Pungb State of lndia, Initially, principal component analysis was emnployed 1o reduce the
dimensions. Following this, chuster analysis was applied to segment consuner market in distinctive segments,
Results of cluster analysis wore vabidated with discriminant analysis and finally, differences amongst the
segments of green and non-green consumers were examined to build on the profile of £reen consumers,
Findings - The study segmented the consumer market based on consumer attitude towards green products.
Resultsof the study revealed four distinct segments.”Dynamic Green”, the largest cluster, presents truly green
consumers who exhibit a positive attitude lowards green products, Finally, the study highlighted the
attitudinal profile of green and non Ereen consumers and differences amongst the segments were explained.

behaviour towards green products.

Originalityfvalue ~ The study examined the rofe of consumer attitude lowards green products in identifying
the distinct segment of green consumers and determining different configurations of consumer characteristics
fo build on the profile of green consumers,

Keywords Profile of green consumers, Consumer atlitude towards groen products, Perceived benefits for the
environment, Trust in green products, Willingness to use, Willingness to pay
Paper type Research paper

1. Introduction

Ever since the rise of green marketing discussion, research on green consumers has become
focal. The green consumer is the one who believes that the purchase and consumption of
products are strongly related to environmental preservation (Akehurst ¢t al, 2012). Green
consumers prefer products that are less likely to damage the environment or endanger the
health of human beings (Zhu and Sarkis, 2016). Due to the rising ecological concern of
consumers, the world experienced a sudden increase in the demand for environmentally
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Determining the Impac! of Demographics on Perceived Ethical
Values of Teachers

Venus Abstrael

LK.Gujral Punjob Technical Univorsity, The Purpose of this paper is to study and examine the perceived ethical

Keputthalo, Funjob values of teachers from selected higher cducation setting of Morth
. India in relation to demogeaphics, i.c. gender, age, income and

Dr.P00|a Mehta ceducation nnd this study also make stakcholders to work on effective

1.K.Gujral Punjab Technical Universily, teaching in context to teaching cthics, A self-administered survey was

Kapuriholo ,Punjab conducted of 120 teachers nt HEI (Higher Education Institute) to

determine cthical perceptions on 28 cthical valucs, Study demonstrates

that cthical valucs Justice, Respect, Knowledge, Scif- Motivation,

Honesty, Compassion, Gratitude, Dccision Making ,Love and

Integrity comes out to be very high among all cthical values which

further reveals that teachers overwhelmingly find these valucs to have

contributed significantly to the cthical practices. The study further
found that pereeived ethical values of teachers in rclation to their
demographics, i.c. gender, age, income and cducation do not differ
significantly, This study provides fruitful cvidence that teachers
possess cthical values meaningful to their profession. As the sample
was small so results could not be gencralized. The present study is
therefore helpful for the teachers and educational policy makers to
understand the nature and importance of ethical teaching, ethical
behavior, and professionalism inan academic setling.

Keywaords:Ethics, Perccived Ethical Values, Ethical perceptions and
Higher Education Institute

Introduction

Withanexpanding pattern in violation, subject of ethics has tumed into
a dcbatable issuc, picking up the consideration of scholastic,
administrators, business stakeholders and even the government
officials. It has been one of the most semsitive issues of any
organization. Besides, with such huge numbers of instances of scams,
money laundering blunders, fumble, extortion, and criminal rupture of
trust, it seems auspicious to look at the moral impression of principal

employees or administrators in any organization whether it is publicor
private.

Perception has been very important dimension of a person. Having
perceptions to certain things varies from person to person. It could be
belief which developed and retained in individual behaviour by virtue
of various circumstances or instances of lifc. Impact of cnvironment,
life situations do work in modifying perceptions. Perceived Ethical
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The agriculiure Is the plllar of Indtan economy,
agriculture sector. Within the Indlan economy,
walue. Agricultural credit Is defined as the amm

business, and farmer's domestlc needs. The maln
dencficiaries and hank

measured on the five Likert

anolysis. For the testing of Rellabillty

Correlation Matriv, Eigen Values, Scree Plos,
which shows the better rellabllity
value is 3092 and L.O.F Is 300 at §

affected the agriculture finance decision of the fa
Time Period

Key Words: KMO, MSA, EFA, NABARD etc.

INTRODUCTION

The agriculture is the pillar of Indian economy. The
development of the country resides upon the agriculture
sector. Within Indian economy, agriculture contributes
around 1/3rd of the total GDP value. Agricultural credit can
be defined because the sum of investable funds made
available for farm business, and farmer’s domestic needs,
Macro finance contracts with diverse sources of raising
funds for farming as an entire sconomy. It's concerned with
the advancing way, rules, regulations, monitoring and
controlling of various farming credit societies. The
agricultural finance is required for the strengthening and
modification of farming. Intensive agriculture needs huge
capital, Farmers’ financial sickness is subject to frequent on
slaughter of flood, drought, starvation etc. In India, about
all of the farming strategies has gone timely evaluate to
remembrance drive with the moving circumstances of the
agriculture sector,

Scale and 1 had appled the
analysly of data,
Barilett's test of spherically for measures of sampling a

ANSTRACT

e ——————————

The levelopment of the country resldes upon the
agriculture contelbutes around 1/3rd of total GDP
ints of Investible funds are ohtainable Jor farming
objective of the study
tanagers regarding agriculiure sec
Jaced by farmers In recelving agricultural finance by

sample of 400 beneficlaries in all with S0 each from

was (o analyse the opinion of
tor lending and Ientify the difficultles
Jianctal tnstltutlons in Punjab. For the study, a
elght districts of Punfab was selected, The data Iy
Juctor unalysls tool for further statistical
I have applied Cronbach’s alpha, KMO and
dequacy, Sum of Syuare loading and varlance,

It shows the 8.D., Cronbach’s a value 0.441 and 0.864
of the data responses. The results of these are as the chi-

% level of signlficance.
which shows that the sample Is adequate. The ove

square lest
The p value under significance Is <.001

rall MSA Is 0.859. There are four factors which are
riners Le., Security, Awareness, Communication and

MEANING OF AGRICULTURE FINANCE

Agricultural credit can be defined because the sum of
investable funds made accessible for farm business, and
farmer's domestic needs. It's worried with the lending way,
rules, guidelines, monitoring and goveming of various
agricultural credit societies.

Warren F Lee et al; defined agricultural finance is the
economic study of the acquisition and use of capital in
agriculture. It deals with the availability of and demand for
funds within the agricultural sector of an economy,

John B. Penson, agricultural finance is that the study of

financing and liquidity services credit to farm borrowers.
It's also considered because the study of these financial
intermediaries who offer loan funds to agriculture and so

the financial markets during which these intermediaries get
their loan able funds.
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Abstruct:

Ihe paper locuses on the prospects for diflerences in corporate social activity indulgeras
across public and private sector bunks, The study leveraged structural equition mudeling w
ascertain the scope and prospects for quantifying the differences across public and privaic
sector bank manager's perceptions. The outcomes vindicated the assumptivn and le2d ¥

mapping the subsequent diflerences,

Key Words: SEM, Public banks, Private banks, Mangers, CSR, India
Article History
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1 Introduction
The CSR operationalization at bank’s level often places considerable emphasis on manager’s

role and participation. The logic behind consideration of themes was to illustrate the
influences on bank's corporate reputation and performance vis a vis CSR indulgence. CSR
conceptualization (Eliasson, 2020) across banking industry has witnessed influx of influences
across multiple stakeholders and actors from within and outside the banking organiztiot
The study across CSR indulgence in Indian banking sector is needed us the research O
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OPPORTUNITIFS AND CNALLENGES OF CIYPTOC 0T o s 1IN ATODEIN FIMAtIcy

Manit Knut
Researeh Schobar, TR Geal Pangate Tectmbend o cesity, Dnbaned e

Do, W fpreet Kon
Avaetant Poofeseor, Depantiment of NManagement, I Gafeal g fechimient VTiversity, Iabyndliae

Abntract: The coyptocurencies are paining great momentuin o font foge md finance scctor The cureeneias
are used more widely invaious ateas and there fs o need w privdti o opprrtonitics and ehallenyes wis,
referenée ta vatious research areas. The teanlta Gom the varions shodes stiosws that cryptocarrencios offer
businesses and individualy Tower transaction costs, higher efticionfoa neremad secutity and prvacy,
meaningful diversitication benelits, aliemative financing soluticns. ool financial inclasion, Thouzh st
there is lack of repulatory contiol, seenrity isanes, criminfal activitiocie, Enabling crypto payments, suzh
as bitcoin, without Lringing it onto the company s balanee sheetnee Do the easiest sl fastest entry point
into the use of digital assets, 1t may require the fewest adjustne o across the spectrum of corporate
functions and may serve immediate goals, such as reaching nnew cli-ntele and prowing the volume of each
sales transaction, This paper focus on the emerging phenomenan of co ptocurrencics in modern finance.
Morcover, the paper presents a systematic literatire sevies (SLIt o1 esearch articles published on the
adoption of ery procurrency from 2014 10 2021, The results of the «t - reveals that there i5 8 fack of study

focusing on the factors that are signiticantly influenced vn the ace - vonee of cryprocurrency in modern
finance. Further. there is also a lack of technalogy aceeptance mioc . sed in addrersing the issucs, The
research paper also covers the new revolutionary models those ate - ing out o =y mbiosis relationship
between the erypto-cumency and ¢-commerce services and their e e impacts. ¢ allenges and futures

over the one another,
Keywords: Cryptocurrency, Blockehain, Distributed Ledgers, Modern Unance.

Introduction .

Cryptocurrency, sometimes called crypto-currency or erypto, is any foin of eurrency that exists digitally
or virtually and uses cryptography 10 sccure transactions. Cryptocu s don't hve o central issuing or
regulating authority, instead using a decentralized system to reco - nsaclions and issue mew units.
Cryplocurrencies are digilal ‘assets people use as investmenis o0 © r online purchases. Right now,
cryptocurrencies fall under the jurisdiction of the SEC for investme: - CTFC {7 wny crimes involving
interstate commerce, and the [RS, making it subject to ¢ither income - - pital gains tax. The SEC recently
z2pproved one Bitcoin futures ETF aver the CBOE and one over the € "he eryprocurtency Was invente
in 2008 by an unknown person or group of peaple using the nanie €. - Nakamoto. The currency began

use in 2009 when its implementation was relcased as open-source <ol re A eryptocurrency is a digital
or virtual currency that is secured by cryptography, which motes i+ o o ly impoessit'e to counterfeit or

double-spend. Many cryptocurrencies are decentralized networks d on t'oct Chain technology—
a distributed ledger enforced by a network of computers. A deiint are of crvoocurrencies is that
they are generally not issued by any central authority, renderine ten eticall ©ne lo government
interference or manipulation. Decentralized digital sssets, currencic . tokers 1o camered atention
from academics and practitioners in nearly every scholarly discipline « stocurrencios, and related areas
of interest, have wide-ranging business, economic, environmen' ' cal, poiticsl, and regulatory
implications. The Cryptocurrency Research Hub presents interdiseip! scholar!ip covering all aspects
of eryptocurrencies, from the technical platforms, solutions, and toals 1o user Hlentiy, authentication,
and the encryption empowering if, to the regulatory palicics it int es, Covptoc rencies run on a
distributed public ledger called blockchain, a record of all twac mdared and held by currency
holders.
Units of cryptocurrency are created through a process called mining, wh' o faveloco it computer power
10 solve complicated mathematical problems that generate coin. Us 1als currencies from

brokers. then store and spend them using eryptographic wallets.
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Crypto-Currency- Legnlity nnd Resteletion In Indin
Mongit Kove sl Rajpreel Ko
LK Gujeat Pannb ‘Technlenl Unlveralty, Tntandlinr, Tl
ABSTRACT

This paper encnpsu!nlcs the scope of crypto enrrency trndo, unnge nnd 1in legnl atus In Indin, Latest decisione

taken so (ar tvgnnhn.\g the governance of crypto-cuniency evaliates the turlmlent tme ahend for the nation’s

nascent, however digital industry Is on boom, Durlng 2018, ndin completely banned trade of all cryptn

currencics, i‘Illrlclly prohibiting the banks to not provide serviee 10 costamers In respect (o exchanging digital

currencics, »\Ilhon.gh the natfons Supreme Court avertuned the ban by 2020, the government, led by the
.I:T?cn'c Bank ol: Indin (RBI), continued to make no seciet of In discombort with the trade of crypto In lmlu:

; is paper :xnn\mcs the regulatory drive of cryplo-cursency (o Indin from la ban to 1o regulation to date, Since
rom complete !)an on crypto-currencies durlng the year 2016 10 un forthcoming bill for Its regulation, the
govemment's mindset on digital assets hns changed slgnlficantly over the precedent few years, The ;ppmud»iny
Cryplo-cum:nc_y and Regulation of Official Digltul Currency DI, 2021 xeems to be entirely Is different yu;
from the previous ones comparing with *Banning of Crypto-currency and Regulation of Official Digital
Currency l}l_ll_. 2019:’ \\"hcrc the older regulations was Introducing and Imposing n camplete ban on all crypto-
related activitics which involves mining, buying, selling, holding and dealing, the luter one is consider to make a
clear peculiarity in terms of its often se of purposefulness as n currency., il

Keywords: Crypto-currency, legal status, trade, regulations and governing

L PBEVIOUS SEARCH AND HISTORY

Thcr'c is a lot work that is to be done when it comes to the legal aspect of this trade. Though article had been

published demonstrating ups and downs in context 1o both supporting and criticizing the venture in India

ho\yevcr, the consolidated information on the topic and its future is the motivation and hence this paper. The
rap}d developments and advancements in the area of technology in India, especially during the challenges posed
amid spread of COVID-19, the fintech sector has shown tremendously promising outcomes. There has been
exceptional growth, propelled largely by inquisitiveness and popularity, among the India population towards
usage and trade of crypto currency such as Bitcoin, Binance, Ripple, Dogecoin, many other Alt-coins, which
ultimately lead large number of people to started investing a perceptible part of their time and money in these
virtual currencies ventures. !

In India, the supreme financial authority and governing body, the Reserve Bank of India (“RBI™), recognized

virtual currency, more specifically and securely defined form of digital currency created as a result of a series of

written computer instructions using cryptography /encryption and is thus free of central issuing authority per s

4

in case if any. Crypto-currency backed through block chain technology, which establishes a person-to-person
issuance system that utilizes private and public keys allowing encryption and authentication for secure and

highly safe transactions, ™

The Reserve Bank of India (RBI) issued a circular waming the public against the use of virtual currencies in the

year 2013. The bank also warned users, investors, and traders of crypto currencies about the potential risks

involved in, operational, financial, legal, customer protection, and security-related concerns they are divulgi
themselves to.

I1. OBJECTIVES OF THE STUDY
I. To study journey of the crypto currency in terms of its legal status in India

2. To study future aspects related in context to legality of crypto currencies in India

111, Legal Status Jounrey So Far And Present Scenario

ng

The growing popularity of crypto currency and being an unattended and unregulated market holding huge

potential of over a trillion dollars, India also witnessed a exponential surge of crypto-currency trade in crypto

exchange. Advocating the increasing reputation of the use and trade of crypto-currency within such a short

span

of a year and the potential revenue loss 1o the Government of India; the regulators and governing authorities
started to take notice and as a consequence, in 2013 the Reserve Bank of India (RBI) issued a press release,

warns the public against dealing and trading in virtual currencies. ¥
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Elucidating the rol
differences vix
e-recruitment
multi-group analysis

Davinder Kaur
Department of Management, 1,
Jalandhar, hdia

Abstract

indiroetly influence the intentions of job-seckers a
;ing‘_amm i ennuitment adoption through the
Nan,

Dcsign!nm(hodnlnm*lnppmnch = A cony
via GoogleDocs throug
was collected from 364 final-year graduates and postgradua
and male differences, measurement invariance in composite

(IGA)

PEOU did
mediates the relationships
showed that gender
influenceof AT on BI.

Research limitations/implications — T

the original

significance of PEOU and PU o AT
is user-friendly and assist them to accomplish their
moderating influence in erecruitment adoption, In
mks.PUhasasﬂnstnnt‘mlimpactonadopﬁm
Practical implications - Developers
to salary, location and job profile on e-recruitment to
recruitment. Further, the usefulness of
compared to females, whereas female job-seekers prefer
useand operate.
Originality/value — This research
the Bl of job-seekers as well
recruitment - an under-explored subject in

W text archive of this
comlinalght/0888

and Rajpreet IGur
Gujral Punjab Technieal University,

iona: first,
tul gecond, to examine the moderating role of grnder
application of technology acceptance model (TAM) in

not. AT directly leads to the BL The outcomes of medi
between PU to Bl and PEOUto BI. Further,
significantly moderates all (he relationships bet

fills a gap in the literature by
as empirically testing the impact of
developing countries like

fnal i« availalyle on Emeraled tnsiglyt a1
48X it

———

e of gender

TAM in

Multi-grmlp
analysis usip

MICOM

adoption in India: a

using MICOM

Pocvivd 21 Uoe vond L o]
Povind 23 Aot ey

o Moy 2y

Acrogtod 8 \oy bl

losludy the factors (ha directly and

‘etlence sampling technique was used to collect online data
h various enline channels such a8 social media,

LinkedIn and email. The final data

le students to confirm the impact of female
models (MICOM) and mult

i-group analysis

iation analysis show that AT pan'ially
the findings of MICOM and MGA

ween the constructs except for the

his study contributes to the current literature, revealing that
TAM model s still pertinent and effective in prevailing periods j i

and Bl implies that job-seekers will strongly
tasks easily and efficiently,
the case of females, the effect

examining the essential factors 1
{;ender differences to adopt TAM for e
ndia.

Keywords E-recruitment, Technology acceptance model (TAM), Gender,
PLSSEM

Multi-group analysis (MGA), MICOM,
Paper type Research paper
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Does electronic word-of-mouth Foreeruitment

. . . . adoptie
mﬂuencg—: e-recruitment adoption? m
A mediation analysis using the
PLS-SEM approach
S a—————————————

Davinder Kaur and Rajpreet Kaur

Department of \ lanagement, 1K ( ijral Punjab Techmical University Jalandhar,

Kapurthala, Indin

Abstract

Purpose - Lerecruiting has been a powetful too for 1ea
warld, Even though, previous literature hias rearcely ahed li
erecnuitment amony job candidates. Originated from the
aims to empirically examine the influence of online word of-
ereauitment websites,

DeﬁgnlmetInmlnlngylnppmnch = A Google Docs-bared antine questinnnaire wins distribatedd via soria)
media, Linkedln and email to 740 participants, out of which 397 final tespoties were received. The partial least
squares structural equation modeling using Smact 'S 8 was applicd for evals 1ating the theoretical medel,
Findings - This study empiricatly indicated that electronic word-ofanouth (eWOM) has a significant
impact on perveived usefulness (I'U), pereeived ease of use ("EOU) and attitude, Whereas, 1U and attitude
fully mediate the relationship between eWOM and behavioral Intentions (W) of jolrseckers towards
erecruitment.

Practical implications - This research contributes to the understanding of the relevance of eWOM in
erecruitment adoption. eWOM provides job-related information that plays a significant role in the uzage of
online recruitment systems such as LinkedIn, job portals and company websites. This study offered a
valuable contribution to the existing body of literature on e-recruitment, developers and Web-based hiring
service providers.

Originality/value — This investigation was the first attempt in the e-recruitment literature to explore the

influence of ¢\WOM on job-seckers' intentions to adopt online recruitment platforms, including the mediating
role of PU, PEOU and attitude in the association between e WOM and BI.

Keywords Human resource management, PLS-SEM, Technology acceptance model, Attitude,
Electronic word-of-mouth, E-recruitment, Job-seekers’ intentions

Paper type Research paper

ching the majority of jols applicants areamed the
phton the factors cespanaible for the adegition of
technology acceptance mode) (FAM), this study
mowth in shaping joh-seeker s’ intentions for using

1. Introduction . . .
Recruitment is the approach of targeting a reservoir of potential candidates for a particular

work position (Branddo ef al,, 2019). With the advancement in information technology in the
carly 1990s, the change from traditional methods of recruiting applicants to internet
recruitment was dramatic (Garcia-Izquierdo ef al, 2010; Kashi and Zheng, 2013). Both job-
seekers and recruiters have moved toward e-recruitment platforms (Sylva and Mol, 2009).
Electronic recruitment has not only changed the point of view of job-seekers regarding
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Abstract

To get a more huanced picture job content plateau and lts effects, the present study test if high-performance
work practices (HPWPs) moderate the relationship between job content plateau and job attitudes (job
satisfaction and organizational commitment), A two-wave longltudinal data was collected from 404 frontline
hotel employees in India. The results of the study indicate that HPWPS is positively associated with job
attitudes. The findings further reveal that the adverse influence of job content plateau on job attitudes

becomes positive when employees perceive more of HPWPs or vice versa. This study provides discussions of

both theoretical and practical implications.
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Career adaptability and job
outcomes: a moderated mediation
model of proactivity and job
content plateau in
educational sector

... Harleen Kaur and Rajpreet Kaur
I K Gujral Punjab Techmical University, Jalandhar, hidia

Abstract
"xﬁ“‘ﬁl‘ -\ n" little vesearch has exambned how ndaptivity, sdaptability resences, adagting respomaes and
a !\m-\h}m resulis are interlinked with each other, The current tesearcly afms to investigate whether career
adaptability influences job outconies via job content plateau, Taking career constection theary Savickas,
20 as 4 base, the research wodel of this study posited that employee's favorable Job antcomes, ie, job
satisfaction amd Imfom\ancc depend upon thelr paychiosocal meta-capacities (career adaptability) and job
content plateau. Further, the study is the first to examine the wodernting tole of proactivity among career
adnxgnbxhty. job content plateau and job outcomes relationship,
Design/methodology/appronch - It is a two-wave longitudinal stud
collected data from 357 faculty members of Tndian unlversitics, The hypot
through the structural equation modeling technique,

Findings - The moderated mediation model was supported, and ns predicted, (1) carcer adaptability was
positively related to job outcomes and (2) the mediated relationship between career adaptability and job
outcomes via content plateau was stronger for individuals with high levels of proactivity,

Practicnl implications - The study encourages career management practitioners and counselors to
integrate proactive behaviors and carcer adaptability into counseling techniques to equip clients with
necessary skills and dea! with unfavorable job experiences, thereby engendering favorable job outcomes.
Originality/value ~ The curvent study is the first to test the intervening effect of proactivily in career
adaptability and job outcomes relationships via job content plateau,

Keywords Proactivity, Carcer adaptability, Job content plateau, Job satisfaction, Job performance, Carcer
construction theory

Paper type Research paper

, quantitative in nature and has
teses have been empirically tested

Introduction

Career includes the development over time of an individual's work-related attitudes (Chay

and Aryee, 1999). Individuals construct their career by engaging themselves in their

workplace roles and thereby accumulating occupational experiences. However, with the

advent of the 21st century, there have been immense changes in the career world of each

individual, for instance, the prevailing conditions of protean and boundary-less careers

(Sullivan _and Arthur, 2006). These conditions require individuals to possess new
psychological resources to endure in such a dynamic work environment-In this context,
career construction theory proposed by Savickas (1997, 2005, 2013) posits that individuals in
their endeavor of career development develop several self-regulatory resources to adapt
themselves to the changing work environment. Based on this theory, Savickas (1997)
conceptualizes the concept of career adaptability comprising such abilities and attitudes that
enable individuals to manage their work-related tasks effectively. This study contributes to
knowledge of career adaptability by examining the impact of one such work-related issue, ie.

job content plateau as a mediator of career adaptability and job outcomes (job satisfaction
and job performance) relationship.
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COMMUNICATION PATTERNS
AND TECHNOLOGIES FOR THE
PRISONERS IN JAILS IN INDIA

Preetinder Kaur ¢ Dr. Ekta Mahajan

Abstract

The communication policies of Prison system in India
concemns the aspect of how people who are in the prison receive
information and communicate with people outside of the
Institutions where they are confined. Incarceration adversely
impacts the life of not only the individual but of the whole family.
Empirical research shows that the regular communication with the
family of the incarcerated person not only improves family stability
but also helps him/her to reintegrate with the social system at their
release. However, the current Prison rules in India create a barrier
that significantly impacts the ability of inmates and their families to
communicate. There are traditional and newly developed
communication tools that have inherited advantages and
disadvantages. In this paper we have discussed how various Prison
systems around the world that have adopted Communication tools,
that can be engaged with a regulated approach for better
communication services to effectively reduce barriers and improve
outcomes in Prison system in India.

This research work opens with a brief review of the
History of Prisons in India and of the communication

technologies being in use and are useful in future, taking into
account the emphases on correction, reformation and

rehabilitation.
The further study describes the Prison reforms before and
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allowing doctors to treat inmates in prisons. Michael Ollove, State
Prisons Thrn to Telemedicine to Improve Health and Save Money,
PEW CHARITABLE TR. (Jan. 21, 2016), http://www.pewtmsts.org;’
en/rcscarch—and-analysis/blogs/stateline/ 2 016 /01/21/state-
prisons-turn-to-telemedicine-to-improve. This reduces costs
because prisons are often in remote areas where doctors,
especially specialists, are not available. Id.

e Sce, e.g., Sophia D., Virtual Prison Visits Mean Some Prison
Inmates Never See Family in the Flesh, VC DAILY (Sept. 20, 2017).
https://www.videoconferencingdaily.comltrending/virtual-prison-
visits-meanprison-inmates-never-see-family-flesh/.

¢ For example, the Arizona Prison Visitation Project offers “a new
way to study. visitation through the use of a mixed-method
design.” Melinda Tasca et al., Moving Visitation Research
Forward: The Arizona Prison Visitation Project

e See,e.g., HOLLIHAN & PORTLOCK, supra note 24, at 73 (listing
survey questions evaluating video visitation for inmates, visitors.
and employees).

e See, e.g., Suzanne Loring, Books Behind Bars: Connecting Inmates
to Their Children Through Reading, FED. RES. BANK BOSTON
(May 30, 2012), https://www.bostonfed.org/publications/
communities-and-banking/2012/summer /books-behind-bars-
connecting-inmates-to-their-children-through-reading. aspx. 349.
Christopher Zoukis, Literacy and Love: Programs Allow Parents in
Prison to Read to Children, PRISONEDUCATION.COM (Apr. 20,
2017), http://www.prisoneducation.com/prison-education-news//
literacy-and-loveprograms-allow-parents-in-prison-to-read-to-
children.
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IMPACT OF SOCIAL MEDIA ON WOMEN EMPOWERMENT REFERRING TO PUNJAB

Rama Sharma Research Scholar, IKG Punjab Technical University, Kapurthala
Dr.Ranbir Singh Head of Journalism Department, IKG Punjab Technical University, Kapurthala

Abstract
Now-a-days, social media is the era whose presence & active involvement spread the

ideologies for women empowerment. It has become the social change agent that aids and supports for
women empowerment in every aspect namely mobilizing global community attention towards rights
and challenges of women and challenges discrimination & stereotypes globally. Through online
campaign, blogs, online communities and chats, many platforms have been given by social media for
discussing women issues & challenges that isn’t propagated or disseminated by mainstream media.
This paper mainly focuses on the way social media is used for empowering and encouraging women
empowerment from the rural and urban parts of Punjab, India. In addition, it discusses the impacts of
social media usage on women empowerment that aids and encourages government & policy makers
for stepping up commitments as well as formulating policies for gender equality. This paper helps to
understand the digital literacy of women. The research method undertaken is quantitative with the
sample of 600 respondents and data is collected using questionnaire survey.

Keywords: social media, women, empowerment, role, impact, social media usage

Introduction

For greater technological innovation & connectivity, tremendous opportunities are brought
by the fourth industrial revolution. Yet, some of the innovations have associated challenges. The
lives of larger populations have been permeated by social media that have the positive & negative
contributions to the connectivity goals. A transformative impact has been had by social media on the
way people live, work and engage with one another. Yet, it can remain as onc of the double-edged
swords since as it evolves constantly due to modern technological innovation. In fact, it can’t be true
for the women all over the world such as social, political and financial empowerment are given by
social media, since dearth of safety concerns, access and language barriers are battled .
This paper aims to investigate the impact of social media usage on women empowerment in Punjab.

An overview of women and social media

Actually, thee remained a fair women proportion that present across the platforms of the
most popular social media in countries such as the US in the early years of the social media growth.
It was found by a study which done by the Pew Research Centre that the platform “several times of
day” is used by more than 50% of Facebook users in the certain age groups from 18-48 (Maeve
Duggan, 2013). It showed that women were more likely to use social networking sites when
compared to men in the time of December 2009 & December 2012 which is resulted from the nine
out of ten surveys conducted. Women proportion who employed social media was 10% which is
higher than men on average during this period. There is a fall in average difference to 8% which is
indicated from 2008 to 2013. Social networking sites were used by three-quarters (74%) of women
by the year 2013.

A fair proportion of women have been under-represented on social media platforms that
implying both men and women where men are indicated as social media platforms and women remain
invisible or unimportant, even though in the US like countries. In addition, wo/men are portrayed in
many stereotypical ways by which the endorsed gender views are reflect and sustained socially. The
traditional roles are emphasized by the relationship depictions between men & women and the violence
have been normalised against women. Many concerns regarding the imagery & representation issues
in traditional media and the new social media landscape.

Vol. 16, No.2 (IT), April - June 2022
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USES AND EFFECTS OF ICT IN HIGHER EDUCATION SYSTEM
WITH SPECIAL REFERENCE TO ‘SWAYAM®
(ASURVEY BASED STUDY OF LLK.G PUNJAB TECHNICAL
UNIVERSITY, KAPURTHALA)

POOJA SHREE
Journalism and Mass Communication Department, M.Phil student,
I.LK. Gujral Punjab Technical University, Jalandhar, Punjab
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Abstract to active learners themselves. both with e
necessary skills to take into account as - 4
possible options for increased interschs
Knowing the impact of ubiguitous sccess
learners participation, results in possible g
for the learners to increase their success s
completing such courses. From
methodological perspective, this smdy a8
mixed methods research by elaborating proes
1ssues of the sequential explanatory desiss
connecting the qualitative data within & s

This study is significant in coniributing to the
underdeveloped area of Mooc Leaming research
related to the effect on learner inleractions by
adding voluntary mobile access 1o an informal,
open online course. Additionally, the analysis of
this study will give rise to sirategies sugeesting
how a MOOC can be optimized to increase learner
interactions. The study also formulates future
research in this area based upon its findings. The
main significance of this study is the fact that no
existing studics explored the learner interactions KEYWORDS: MOOC. ICT, S
that access SWAYAM MOOCs with mobile EDUCATION, COMMUNICATION.
devices. Knowledge and understanding of the INTRODUCTION
factors affecting leamer participation in ubiquitous
learming environments provided additional insight
into ubiguitous MOOC design to create an optimal
learner course environment. Research of this kind
could be signilicant to instructional desieners and
course coordinators contemplating on constructing
an informal, open, online course or MOOC that
is ubiquitous in access. It can also be significant

The way the Internet has connected thess
world globally, ICT has made informats
communication highly dvnamic. For &
extensive utilization of the data, the dats
be conveyed to individuals. It is only
information reaches the intended audienees
purpose of creation of information as welth
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GLORIFICATION OF GYM CULTURE THROUGH SOCIAL MEDIA
AND ITS EFFECT ON YOUNG WOMEN (A STUDY ON URBAN

AREA OF JALANDHAR DISTRICT)

POOJA SHREE
M.Phil student, Journalism and Mass Communication Department,
LK. Gujral Punjab Technical University, Jalandhar, Punjab

ABSTRACT

This research will help various gym owners
and investors to understand the growth of the
market and point such things by which the Gym
companies will ensure their marketing techniques.
In addition, gym members and people too, will be
®enefitted because they will be enabling to know
he rcasons of increase demand of Gym houses
especially for women. Also inspire them to open
ihe gyms in the 2 tier and 3 tier cities also. The
Study is also very important for the advertisers,
social media advisers and for persons in the field
wf public relation who works for women because
s [inding shows the perception and behavior of
the gym going women. All above written
Smportance influence the researcher to study this
fopic. This research focuses on the gym
Elorification of gym culture through social media
fand 1ts effects on young women.

Mevwords: Gym, Culture, Social Media, Women
:HWQDLEL'HUN

Internet came with a revelution. All the
sountries came together to form a global world.
S fier the establishment of this global world, social

SHIVA A RAJA

Assistant Professor, Journalism and Mass Communication Department,
LK. Gujral Punjab Technical University, Jalandhar, Punjab

Dr. SARABJIT SINGH

Assistant Professor, Journalism and Mass Communication Department,
LK. Gujral Punjab Technical University, Jalandhar, Punjab

media emerged and created a kind of social society.
In today’s time, we do not accept reality as fast as
weaccept social media. Social media influenza has
become 50 big and contagious that it is affecting
the lives of individuals their society and culture
equally. Everyone including young, old, urban and
rural is using social media and their culture has
become a social mediated culture. Social media
has become a platform for the people, where their
daily routine, entertainment, happiness, gossips
or emotions can be expressed. What is being
shown on social media becomes a trend. Social
media is changing our culture. Social media has
become the part and the parcel of our lives. How
one start herthis day to how he'she ends the day
can be seen on various social media platforms.
Today, social media is also involved in daily
activity fitness included in our daily life. Which
exercises we have to do or do yoga or how it is
done, this social media tells us. The effectof social
media is affecting both men and women. Gyming
is seen in the Urban Areas as a culture of the gym.
People appreciate their time in the busy routine
for the gym. The number of gyms in the Urban
Areas is on the rise, as well as women's attraction
towards the gym, many women are going to the

pelorg puflpmiey uerermofd vengesd Eulh sl sl caned 0. Ger.2, gige- St 2021 BSN 12 1984K
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Wave Propagation in Generalized Thermodiffusion Elastic
Medium with Impedence Boundary Condition

la*

Sachin Kaushal®*, Kulwinder Parmar®, Priya®

%Department of Mathematics, School of Chemical Engineering and Physical
Sciences, Lovely Professional University, Punjab, India
®Department of Mathematics, IKG Punjab Technical University Hoshiarpur
Campus, Punjab, India
“Langara College Vancouver, British Columbia, Canada

E-mail: sachin kuk@yahoo.co.in
E-mail: kulmaths@gmail.com

ABSTRACT. In the present investigation, we study the reflection of plane
waves, that is, Longitudinal displacement wave(P-Wave), Thermal wave(T-
Wave) and Mass Diffusive wave(MD-Wave) in thermodiffusion elastic-half
medium which is subjected to impedence boundary condition in context
of one relaxatioon time theory given by Lord and Shulman theory (L-S)
and the Coupled theory (C-T) of thermoelasticity. The expressions of
amplitude ratios are obtained numerically and their variation with angle
of incidence is presented graphically for a particular model to emphasize
on the impact of impedence parameter, relaxation time and diffusion.

Some special cases are also deduced.

Keywords: Thermodiffusion, Amplitude Ratios, Plane waves, Impedence bound-
ary.
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Abstract: Dissolved oxygen (DO) concentration is an important water-quality parameter, and its
estimation is very important for aquatic ecosystems, drinking water resources, and agro-industrial
activities. In the presented study, a new support vector machine (SVM) method, which is improved
by hybrid firefly algorithm—particle swarm optimization (FFAPSO), is proposed for the accurate
estimation of the DO. Daily pH, temperature (T), electrical conductivity (EC), river discharge (Q) and
DO data from Fountain Creek near Fountain, the United States, were used for the model development.
Various combinations of pH, T, EC, and Q were used as inputs to the models to estimate the DO.
The outcomes of the proposed SVM-FFAPSO model were compared with the SVM-PSO, SVM-
FFA, and standalone SVM with respect to the root mean square errors (RMSE), the mean absolute
error (MAE), Nash-Sutcliffe efficiency (NSE), and determination coefficient (R?), and graphical
methods, such as scatterplots, and Taylor and violin charts. The SVM-FFAPSO showed a superior
performance to the other methods in the estimation of the DO. The best model of each method was
also assessed in multistep-ahead (from 1- to 7-day ahead) DO, and the superiority of the proposed
method was observed from the comparison. The general outcomes recommend the use of SVM-
FFAPSO in DO modeling, and this method can be useful for decision-makers in urban water planning

and management.

Keywords: water quality; dissolved oxygen concentration; estimation; support vector machine;
firefly algorithm; particle swarm optimization

1. Introduction

Nowadays, the control of freshwater quality is a strategic priority for water resource
and management [1], and for a better reduction in water pollution [2]. The dissolved
oxygen concentration is an important water quality variable, and its fluctuation in response
to several chemical, biochemical, and physical factors has been well documented [3].
Currently, in situ measurements of DO concentrations, which are often accompanied by
other water quality variables, have facilitated the development and application of a large
number of numerical models for the better prediction of the DO in freshwater ecosystems.
Because of the effect of other variables, the DO modeling becomes nonlinear in nature, and
it is difficult to capture nonlinearity with simple models. However, models that are based
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1 | INTRODUCTION

Solar energy is one of the major energy resources of the
earth, and its usage can be a solution for the

Estimation of solar radiation (SR) carries importance for planning available
renewable energy, and it is also beneficial for solving agricultural, meteorologi-
cal, and engineering problems. This study compares the ability of hybrid adaptive
neuro fuzzy (ANFIS) models and long short-term memory to search a suitable
approach for SR prediction with minimum number of input parameters (temper-
ature) in Mediterranean region of Turkey, which could be useful for the regions
in which other effective parameters (eg, relative humidity, wind speed) are not
available. The models considered were assessed by considering four data splitting
scenarios, 50% train—50% test, 60% train—40% test, 70% train—30% test, and
80% train—20% test. Among the hybrid methods, the ANFIS with grey wolf opti-
mization and genetic algorithm showed a superior accuracy. The study shows
that applying different data splitting scenarios is necessary for better assessment
of the data-driven methods since the accuracies of the implemented methods
increase by about 30% to 60% when the splitting data scenario varies from
50-50% to 80-20%. Sensitivity analysis shows that the performance of the model
increases by about 40% using extraterrestrial radiation for the best model. The
ANFIS with grey wolf optimization and genetic algorithm is recommended to

predict monthly solar radiation with limited input data.

KEYWORDS
ANFIS, LSTM, solar radiation modeling, temperature-based modeling

environmental pollution and climate caused by the com-
bustion of fossil fuels.* Accurate prediction of solar radi-
ation (SR) is necessary for many key sectors such as
renewable energy, agriculture, meteorology, engineering,

Abbreviations: ANFIS, adaptive neural-fuzzy inference system; ANOVA, analysis of variance; ANN, Artificial neural network; CNN, convolutional
neural network; DE, differential evolution; DENFIS, dynamic evolving neural-fuzzy inference system; FIS, fuzzy interface system; GA, genetic
algorithm; GWO, gray wolf optimization; HHO, Harris hawks optimization; K, Kurtosis of data; LSSVM, least square support vector regression;
LSTM, Long short-term memory; ML, machine learning; MARS, multivariate adaptive regression spline; PSO, particle swarm optimization; RNN,
recurrent neural networks; SR, solar radiation; SVM, support vector machine; TSMS, Turkish State Meteorological Service; WT, wavelet transform.
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INFLUENCE OF DIFFUSION AND IMPEDENCE PARAMETERS ON WAVE
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The aim of the present paper is to study the impact of diffusion and impedance parameters on the
propagation of plane waves in a thermoelastic medium for Green and Lindsay theory (G-L) and the Coupled theory
(C-T) of thermoelasticity. Results are demonstrated for impedance boundary conditions and the amplitude ratios of
various reflected waves against the angle of incidence are calculated numerically. The characteristics of diffusion,
relaxation time and impedence parameter on amplitude ratios have been depicted graphically. Some cases of interest
are also derived from the present investigation.

Key words: plane waves, amplitude ratios, diffusion, impedance parameters.

1. Introduction

Thermodiffusion is an extensive area of research in an elastic solid due to its many applications in the
field of oil extraction. The coupling between mass diffusion, strain and fields of temperature leads to
thermodiffusion. The theory of thermodiffusion in an elastic solid for a C-T model was presented by Nowacki
[1, 2,3, 4], but it implies the infinite speeds of propagation of thermoelastic waves. Sherief ez al. [5] introduced
the theory of generalized thermodiffusion having one relaxation time, that allows the finite speed of waves in
an elastic medium. Sherief and Saleh [6] studied a half space problem in the theory of generalized thermoelastic
diffusion having one relaxation time. Various authors discussed different types of problems in a thermoelastic
medium [7-11].

Kumar and Kansal [12] obtained fundamental solutions and studied wave propagation problems in the
theory of thermoelastic diffusion. El-Naggar et al. [13] studied the effect of the magnetic field, rotation,
thermal field, initial stress and voids on the reflection of p-wave with one relaxation time. Marin et al. [14]
extended the influence theorem to the generalized thermoelasticity in the context of L-S and G-L theories of
thermoelasticity. Othman and Said [15] studied the effect of diffusion and internal heat source with three phase
lag in the context of two-temperature theory of thermoelasticity. Saeed et al. [16] investigated the thermal
effects and relaxation times in poroelastic material using finite element methods under the G-L model.

The wave propagation is part of several investigations of seismology as it provides precise results
which are beneficial for economic activities like tracing of mineral ores, hydrocarbons, construction of dams,
bridges, roads, the design of highways. The problem of reflection of plane waves has impedance; boundary
conditions are well postulated as linear combinations of unspecifies functions and their derivatives described

* To whom correspondence should be addressed
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Abstract

Coronavirus disease knocked in Wuhan city of China in December 2019 which spread quickly across the world and infected
millions of people within a short span of time. COVID-19 is a fast-spreading contagious disease which is caused by SARS-
CoV-2 (severe acute respiratory syndrome-coronavirus-2). Accurate time series forecasting modeling is the need of the hour
to monitor and control the universality of COVID-19 effectively, which will help to take preventive measures to break the
ongoing chain of infection. India is the second highly populated country in the world and in summer the temperature rises
up to 50°, nowadays in many states have more than 40° temperatures. The present study deals with the development of the
autoregressive integrated moving average (ARIMA) model to predict the trend of the number of COVID-19 infected people
in most affected states of India and the effect of a rise in temperature on COVID-19 cases. Cumulative data of COVID-19
confirmed cases are taken for study which consists of 77 sample points ranging from 1st March 2020 to 16th May 2020 from
six states of India namely Delhi (Capital of India), Madya Pradesh, Maharashtra, Punjab, Rajasthan, and Uttar Pradesh. The
developed ARIMA model is further used to make 1-month ahead out of sample predictions for COVID-19. The performance
of ARIMA models is estimated by comparing measures of errors for these six states which will help in understanding future
trends of COVID-19 outbreak. Temperature rise shows slightly negatively correlated with the rise in daily cases. This study
is noble to analyse the variation of COVID-19 cases with respect to temperature and make aware of the state governments
and take precautionary measures to flatten the growth curve of confirmed cases of COVID-19 infections in other states of
India, nearby countries as well.

Keywords COVID-19 - Time series data - ARIMA model - Temperature variation - Forecasting - Correlation analysis

Introduction which has aroused great attention all over the world. It has
immense potential to generate explosive outbreaks in con-
fined settings. World Health Organization (WHO), on Janu-
ary 30th, 2020, declared it “Public Health Emergency of
International Concern” (PHEIC) and then later termed it as
Pandemic on March 11th, 2020 (Lai et al. 2020; Wang et al.
2020; WHO 2020; Yang and Wang 2020). It is assumed that
its origin is linked to the seafood and live animal market in
Wuhan, Hubei Province, China. The super spreading speed

of this virus caused the disease to spread to entire China in

COVID-19 (coronavirus disease-2019), a disease caused
by SARS-Co-2 (severe acute respiratory syndrome-coro-
navirus-2), is a rapidly spreading communicable disease
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just 30 days and then devasted the whole world with 857,641
number of confirmed cases and 42,006 number of deaths
(data of WHO as on April 2nd, 2020). The rapid escala-
tion and global spread of this pandemic have witnessed near
exponential growth in the number of new cases, reaching
almost every country, territory, and area (Huang et al. 2020;
Shen et al. 2020; Singh et al. 2020).
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Abstract

Almost every organization around the globe is working with uncertainty due to inevitable changes and growth in every
sphere of life. These changes affect directly or indirectly the stock market prices which makes forecasting a challenging
task. So, the need for reliable, cost-effective, and accurate forecasting models significantly arises to reduce risk and
uncertainty in stock market investment. Different time series models have been proposed by data scientists and researchers
for accurate prediction of the future with the least errors. Econometric autoregressive time series models such as
autoregressive moving average (ARMA) and autoregressive integrated moving average (ARIMA) models have established
forecasting models capable of generating accurate forecasts. Wavelet methods, being capable of handling nonlinear data,
combined with autoregressive models generate more accurate forecasts. In this present study, soft computing models of
discreet wavelet transformation and wavelet denoising combined with autoregressive models are developed to forecast the
weekly and daily closing prices of the BSE100 S&P Sensex index. Statistical error analysis of the forecasting outcomes of
coupled models has been made to evaluate the performance of the prediction of these models. The prediction results reveal
that soft computing methods coupled with autoregressive models (wavelet-ARIMA and wavelet denoise-ARIMA) generate
considerably accurate forecasts as compared to baseline models (simple regression, ARMA and ARIMA models) and
coupled models (wavelet-ARMA and wavelet denoise-ARMA models).

Keywords Closing prices - BSE time series data - Discrete wavelet transformation - Wavelet denoising - ARIMA model -
ARMA model - Forecasting

1 Introduction watch on the activities of the stock market. BSE (Bombay

Stock Exchange) is the 11th largest stock exchange across

The stock market plays a vital role in the growth and
development of industry and affects the economy of a
country to a great extent. Some important functions of the
stock market include the economic condition of a country,
valuation of securities and to provide a ready market for
sale and purchase of securities. For this reason, the gov-
ernment, industry, and investors continuously keep a close
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the globe consisting of 30 well established and financially
sound partner companies. BSE 100 S&P measures the
performance of 100 largest and most liquid Indian com-
panies. It was launched in 1989 with 1983-1984 as the base
year. The BSE Sensex, earlier known as BSE National
Index, efficiently records the pulsation of stock prices and
stock markets in India.

Forecasting is an approach to estimate the future by
understanding past events and is needed by almost every
organization for optimum growth. Accurate prediction of
the future is one of the major issues in numerous real-life
problems, it helps to reduce the degree of uncertainty and
develop new policies to earn high profits. Stock market
prediction is a challenging task due to the risk and uncer-
tainty involved in an investment. So, accurate prediction of
stock market prices helps in reducing risk and making
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1 | INTRODUCTION

Abstract

Biogas obtained from renewable resources is a viable solution for solving energy
scarcity and environmental degradation. A single-cylinder 4-stroke natural aspirated
variable compression ratio research engine was fuelled with biogas as primary and
diesel as a pilot injection in this work. Experiments were designed based on Taguchi
Ly OA (orthogonal array) choosing biogas flow rate, compression ratio, and engine
load as input factors, while brake thermal efficiency (BTE), BSEC, CO, HC, NOx, and
smoke were targeted responses. The effects level of factors on responses was
analysed by using MINITAB software. The higher value of raw data and S/N ratios for
BTE was observed with low biogas flow rate, higher compression ratio, and full
engine load. On the other hand, lower raw data and high S/N ratio analysis for emis-
sions characteristics (CO, HC, NOx, and smoke) were achieved in the order of rank,
that is, engine load > biogas flow rate > compression ratio. With the analysis of
results, optimum levels of various factors were evaluated. These results showed that
the Taguchi method design was an effective tool for optimizing the elements in terms

of combustion performance and emissions characteristics.

KEYWORDS
design, emissions, optimization, performance, Taguchi method

fossil fuels and their ecological issues create stress on finding clean

and alternative fuels.*? Replacement of conventional fuels with

Cl engine's cost-effectiveness and reliable nature make them frontier
in the transportation, agriculture, construction, and shipping industry.
High exhaust ejections caused by high combustion temperature have
hazardous influences on the ambient air quality. Increased fossil fuel

consumption by diesel engine coupled with the diminishing nature of

clean and renewable energies will help reduce greenhouse gas emis-
sions and reduce imports for developing countries like India. Biogas is
considered an enticing clean and alternative fuel owning to its serene
and cost-effectiveness under dual-fuel (DF) mode in diesel engine.®

The DF operation entails the mixing of biogas with air before it enters

Environ Prog Sustainable Energy. 2021;e13736.
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Abstract

Diabetes is a chronic metabolic disorder causing high blood sugars, that further
severely affect body parts like the heart, liver, kidneys, lungs, eyes, nerves, blood
vessels etc. There are three types of diabetes- Type-1 Diabetes, Type-2 Diabetes, and
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Abstract

Various Human Activities are classified through time-series data generated by the

sensors of wearable devices. Many real-time scenarios such as Healthcare
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HIGHLIGHTS

e Hydrogen-rich reformed biogas synthesized through dry-oxidative reforming.

e Common rail CI engine was fuelled with different flow rates of gaseous fuel.

e Improvement in brake thermal efficiency, brake energy and diesel consumption.
e Reduction in HC, NOg, and CO, emissions with increase in CO emissions.
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ABSTRACT

The utilization of renewable gaseous fuels in the diesel engine has gained significant in-
terest in recent years due to its clean-burning nature and higher availability. In this study,
hydrogen-rich reformed biogas was used as a gaseous fuel in a common rail diesel engine
with diesel as pilot fuel. The hydrogen-rich reformed gas was synthesized through dry-
oxidative reforming. The experimentations were performed in the load range from 6 to
24 N m with two different flow rates of gaseous fuel (0.5 and 1.5 kg/h) at a constant speed of
1800 RPM. The effects on engine performance parameters (brake thermal efficiency, brake
specific energy consumption, and brake specific diesel consumption), combustion pa-
rameters (rate of pressure rise and maximum heat release rate) and emission parameters
(Unburnt hydrocarbons, nitrogen oxides, carbon monoxide, and carbon dioxide) were
assessed. The induction of gaseous fuel led to an increase in brake thermal efficiency by
10.5%, reduction in brake specific energy consumption by 13.6%, and a reduction of 26.4%
in brake specific diesel consumption with a flow rate of 0.5 kg/h when compared to diesel-
only mode at 24 N m load. The HC, NOx and CO, emissions were reduced by 18.2%, 7.4%
and 1.4% with a flow rate of 0.5 kg/h when compared to diesel-only mode at 24 N m load
due to lower availability of carbon content in the combustible mixture. The utilization of
renewable fuel like hydrogen-rich reformed biogas has great potential for overcoming the
issue related to both biogas and hydrogen in diesel engines. Moreover, the higher diesel
substitution also demonstrates the potential for cost-saving and fossil fuel conservation.
© 2022 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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Abstract

In this paper, the modal-model of the composite structure is predicted and viewed to decide the
optimal position of the PZT sensors on the composite structures. The novelty of this work is to
systematically study the effect of fiber orientations and boundary conditions on the modal-model and
the optimal location of the PZT sensors on the composite structures. The glass fibers are reinforced in
apolyester matrix at different fiber orientations such as 0°, 30°, 45°, 60° and 90°. It is used for various
engineering applications, especially in the aerospace and automobile sector, and it is very important to
measure its dynamical response. The PZT patches can be embedded on the composite structures to
measure their vibrational response. In this paper, ABAQUS software is used to build the finite element
model of the PZT-composite structure. The composite structure is modeled with different boundary
conditions. It is observed that the orientation of the fibers as well as the boundary condition directly
put their effect on the modal-model of the composite structure and also on the selection of the optimal
position of the PZT patches. It is found that the optimal position of the PZT directly depends upon the
fiber orientation.

1. Introduction

Composite materials have distinct properties from other conventional and metallic materials such as high
fatigue life, corrosion resistance, specific strength, specific stiffness, wear resistance, acoustical insulation, and
many more. Inherent properties like high specific strength and durability have immense the use of composite
material in various naval, aerospace and automobile applications [ 1, 2]. The extensive use of composite materials
opens a wide range of failures caused in a static and dynamic mode. In this regard, both static and dynamic
analysis of the composite structures is essential to study to avoid failure of the structure. The composite structure
may fail because of its resonance condition, so it is very important to predict or measure the modal
characteristics (spatial model, modal-model, and response model) of the structure. Researchers studied the
vibrational analysis of the composite structures in which they analyzed the importance of prediction of the
modal-model (natural frequencies, mode shapes and viscous damping coefficients) for effective dynamic
analysis. The study of natural frequencies and their corresponding mode shapes of the structure are combined to
term as modal analysis. Modal analysis of any structure depends upon the physical properties of the material,
structure-dimensions, and boundary conditions. In the case of composite materials, there are two or more
different materials combined at the homogenous level that may affect the modal analysis separately. In
composite materials, mostly fibers are embedded at different orientations in the matrix or resin. The orientation
of reinforced fibers into the matrix may affect the modal-model of the system.

© 2021 The Author(s). Published by IOP Publishing Ltd
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Quality has always been an essential part of manufacturing. Companies have always focused on methods
and techniques to improve and manage the quality, even in the past. With the help of Industry 4.0 tech-
nologies, manufacturing industries have evolved a lot. Technologies like Industrial Internet of Things
(IloT), Additive Manufacturing (AM), Big Data, Augmented reality (AR)/ Virtual Reality (VR)/ Mixed
Reality (MR) and many more have opened new manufacturing industries. Various new methods to man-
age the quality have been introduced. This paper discusses the integration of Software Suites, Interactive
SOPs, and training platforms, Electronic Logs, Advanced SPC and Big Data Analytics for developing
advanced quality management systems. Smart Materials may be the answer to many of the problems
faced in the industries, accordingly the paper has also discusses the latest developed technologies in
smart materials and the possibilities of integrating them with IIoT. In the last, it discusses various error

DQMS
Self-healing materials

detection methods during manufacturing, problems and their solutions using Industry 4.0.
© 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advances in Mechanical Engineering: Transcending Boundaries-2021.

1. Introduction

At the 2011 Hannover Messe (Trade Fair) in Germany, Industry
4.0, or the fourth industrial revolution, was first introduced. Then a
strategic plan for transforming the manufacturing sector was also
announced. This revolution is being driven by three critical techno-
logical factors: connectivity, intelligence, and flexible automation.
Now that the twenty-first century has entered its third decade,
most manufacturing operations have shifted to the digital realm.
As a result of the technological capability gained through Industry
4.0, we have observed a rise in the flexibility and efficiency of all
intricate procedures. The promise of these technologies has been
realised in practically every area, resulting in significant changes.
Manufacturing accounts for more than 16% of global gross domes-
tic output (GDP). Governments in emerging economies such as
India and China have adopted programs like Make in India and
Make in China to stimulate economic growth. China has developed
a three-pronged strategy for transforming the country into the
world’s next manufacturing centre by applying smart and innova-

* Corresponding author.
E-mail address: shashi.bahl@ptu.ac.in (S. Bahl).

https://doi.org/10.1016/j.matpr.2021.09.248
2214-7853/© 2021 Elsevier Ltd. All rights reserved.

tive manufacturing technology. On the other hand, India seeks to
reduce its dependency on imported goods by increasing indige-
nous manufacturing skills.

Additionally, it has introduced various business-friendly poli-
cies, resulting in a $286 billion rise in foreign direct investment
(FDI) between 2014 and 2019. This value represents approximately
46% of the nation’s total foreign direct investment (FDI) since 2000
[1]. With such substantial expenditures and stakes in the manufac-
turing business, it is vital to maintain and improve the process’s
overall quality. This purpose can be accomplished in a variety of
ways. It has been a very long time since quality management sys-
tems and standards were formed. Integrating them with Industry
4.0 technology is critical, as is giving more affordable quality man-
agement system solutions. Integration of software suites, interac-
tive standard operating procedures and training platforms,
electronic logs, enhanced statistical process control, and big data
analytics enables this. Fig. 1 presents the history of industrial
revolution.

In Industry 4.0, integrating information technology with opera-
tional technology resulted in new digital solutions. A cyber-
physical world is created by emerging technologies such as addi-
tive manufacturing, advanced robotics, augmented and virtual

Selection and peer-review under responsibility of the scientific committee of the International Conference on Advances in Mechanical Engineering: Transcending Boundaries-
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ABSTRACT

This paper aims to integrate Industry 4.0 technologies, precisely the Digital Twin concept and smart
materials, with the Electric Vehicle (EV) industry, to complement the adoption of Electric Vehicles
(EVs) in the Indian market. In the current scenario, the adoption of EVs in India faces challenges ranging
from insufficient charging facilities to the difficulties related to the complicated connections inside an EV,
making the repair and maintenance of these vehicles quite arduous and costly. This paper specifically
deals with the complexities regarding the repair and maintenance of EVs and aims to ease the process
to ensure a bright future for the EV industry in the Indian markets. Throughout this paper, different chal-
lenges regarding the repair and maintenance of EVs are discussed. The solutions to overcome these chal-
lenges with the help of various Industry 4.0 technologies and smart materials will pave the way for the
smooth and efficient adoption of EVs in the Indian markets. The paper also discusses the significant
research challenges associated with the study and its future scope in the industry. The findings of this
study enabled us to recognize a variety of smart materials that the EV industry can use in their cars which
will make the maintenance of EVs much more affordable by cutting down the heavy costs incurred in get-
ting the dents and scratches repaired if the vehicle meets an accident. Also, the use of Digital Twin in the
servicing and repair of EVs will make the process a lot more convenient by reducing the service time and
related costs drastically. Further in our study, we have described in detail the working process of DT and
smart materials in the EV industry to achieve the goals of this study.

© 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advances in Mechanical Engineering: Transcending Boundaries-2021.

1. Introduction

Smart Materials is relatively new but is on the rise currently due
to their application in almost every modern world industry ranging

The rapid developments in science and technology have
enabled us to change our industries’ work drastically. One such
technology gaining rapid development these days is Digital Twin
(DT), which in simple terms is the connection between an actual
physical model and its digital simulation on software. A Digital
Twin (DT) enables the physical system or model to exchange
real-time data with its virtual twin. The data thus obtained can
be further processed and data mined to assess various parameters
like the performance, lifetime, failure cycle, etc., of the physical
system and hence, maximize its overall output. The concept of

* Corresponding author.
E-mail address: shashi.bahl@ptu.ac.in (S. Bahl).
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from automobiles to the aviation industry, defense sector, medical
field, and manufacturing industries. Smart Materials possess the
ability to change their shape or configuration reversibly when
acted upon by some external stimulus. This has enabled their entry
into almost each industry operating in the current scenario.

The Electrical Vehicle (EV) industry is gaining momentum for a
long time as its development is triggered by the fear of running out
on our non-renewable resources, which are used to power our
gasoline-powered vehicles like cars, buses, trucks, etc. Hence, vehi-
cles driven by electric power are being developed to keep the envi-
ronment clean due to their zero emissions and preserve fossil fuels.
India is currently the fourth-largest emitter of greenhouse gases
(GHG) in the world [1]. The transport sector accounts for 13% of
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Abstract

In this paper, a direct updating algorithm is proposed to remove the uncertainties present in the
simulated/analytical finite element (FE) model of a composite material lamina. There are number of
possible uncertainties present in the composite materials such as its constituent properties and its
orientations, boundary conditions and its assumed dimensions etc It is observed from this analytical
study that the uncertainty present in the fiber orientation in the matrix put its direct effect on the
modal-model (natural frequencies and corresponding mode shapes) of the composite material
lamina. The direct updating algorithm has been already used for many isotropic structures. However,
for anisotropic structures like composite materials, the application to accurate the simulated-finite
element model by using finite element model updating techniques is a new area of research. In this
regard, to remove these uncertainties from the simulated-finite element model of a composite lamina,
the application of direct updating algorithm is proposed. It is observed from the present study that by
updating the mass and the stiffness matrices through direct updating algorithm, the vibration pattern
of the mode shapes are updated. It is found that the maximum percentage error in the constituent
properties and in the fiber orientation is 22.58% and 100% respectively that are reduced to 0% in the
modal-model of the lamina by the application of direct updating algorithm. This represents the
novelty of the application of direct updating method for composite lamina structures. The overlay of
frequency response function (FRF) curves are plotted to authenticate the results. Also, itis found that
the application of the direct updating algorithm increases the tracking performance of the simulated
FE model response when excited at different resonant frequencies.

1. Introduction

Damage is the leading cause of the failure of any product or structure. These damages could be due to many
reasons such as human errors, product structure life, poor quality, crack propagation, creep-fatigue, endurance
limit, natural phenomena, environmental condition uses etc So there is a need to detect the damage in any
structure. Therefore, the ‘simulation’ world is introduced where anyone can make or create a similar real-world
experimental environment in a personal computer or workstation. Anyone can set all the parameters in the
computer to study the real-time experimental structure in the physical world. Although many simulations might
sound fascinating, they would always fail to match the exact conditions and environment of the real-time
experimental structure. Mostly, finite element (FE) method technique is used to solve all the engineering
problems. The finite element method provides approximate results due to presence of uncertainties and errors.
These errors can be present in the FE simulation model in many forms. These could be present in the boundary
condition, geometrical dimensions, properties parameters etc Errors present in the simulation model of
boundary condition type could be of the cantilever type, clamped-clamped type, clamped-free type etc and error

©2021 IOP Publishing Ltd
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ABSTRACT

The automation industries in their initial stages were factories with a limited number of machine com-
ponents and a large and skilled worker base. Since the beginning of the 20th century, newer technologies
are being adopted in the automation industry, and newer benchmarks are being set up; industry 4.0 is the
latest of this trail and brings the idea of smart industries. Elements of Industry 4.0 primarily drive these
industries. Intelligent materials, intelligent designs, faster data transmission, and accession shape the
cutting-edge revolutions in this age. Researchers are constantly pushing the bars to attain new and smart
materials with more applications than we can imagine. Despite being appealing, these technologies face
many hurdles while making their way to the mainstream consumer base. This paper discusses the latest
developments in such technologies, their potential applications in many fields, and the practical steps to

pave their way into the automation industry.

Copyright © 2022 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advances in Materials and Mechanical Engineering. (ICAMME-2022).

1. Introduction

As the name suggests, automation amalgamates the two words
’automatic’ and ‘machine’. Automation refers to any technology
which involves minimum human involvement. A typical example
would be the shifting of gears in a vehicle. While earlier we used
to shift gears manually, the introduction of automatic transmission
(AT) and continuously varying transmission (CVT) changed this
process from manual to automatic. In automated transmissions,
the gear system senses the vehicle’s speed with the help of specific
mechanical parameters and changes the gears accordingly; this is a
pretty good example of how automation comes into play. Ever
since the advent of modern technology since the beginning of the
19th century, we have been through four major industrial revolu-
tions; with the steam engine bringing the first industrial revolu-
tion, then the discovery of electricity and mass production on
assembly lines being the second, digitalization of products being
the third, and finally into the fourth industrial revolution. The
fourth industrial revolution is based on the ‘cyber-physical’ inter-
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action, the vision of products and services being interconnected
to each other through the Internet of things (IoT) where the man-
ufacturing machines interact with the products whose manufac-
turing is under process, in order to drive a smooth, cooperative
and efficient manufacturing process [1].

2. Industry 4.0

The term ‘Industry 4.0’ refers to the following characteristic pil-
lars utilized in industries of the fourth generation:

e Big data and artificial intelligence (Al) analytics: Imagine a virtual
space full of objects of different colors, shapes, and sizes. Sup-
pose a person is required to utilize all the brown cubes of small
size for his need; sorting out all the small-brown cubes would
be a hectic and challenging task when they are only a small
per cent from among an ocean of objects. Now imagine this
same virtual space having all the like objects linked together
such that when one come seeking small-brown-cubes, all they
need to do is pick one of them, and all the rest will follow along.
Such is the similitude of Big Data and Al analytics, with Big Data
being those objects of different colors, sizes and shapes and the

Selection and peer-review under responsibility of the scientific committee of the International Conference on Advances in Materials and Mechanical Engineering. (ICAMME-
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ABSTRACT

Several crises have gripped the world, clearly showing how vulnerable our energy supply is. However,
emissions from industrial and energy applications have threatened our future with climate change.
There is a need to redesign our strategies on energy policies. The present energy generation methods have
sustained us for a long time, but they seem unsustainable for future energy demands. This energy supply
and production could soon collapse if it keeps going on. It will affect not only humans but the whole pla-
net. The primary purpose of this study is to look for new ideas that will help us produce ample energy and
consider their impacts on the environment. We could alleviate this energy deficiency problem by involv-
ing the frequent use of renewable energy technologies as they do not rely on fuels and seem eco-friendly.
However, before initiating any project, their impact on the environment needs extensive research. Some
of the possible improvements in some present methods of energy generation were studied and men-
tioned. The improvement in materials used for energy applications could result in enhanced efficiency.
Despite the technological advances we have, there are many challenges before us. Efficiencies of renew-
able energy technologies could be increased by upgrading the required equipment and infrastructure.
Ensuring a mix of reliable energy production methods and ensuring minimal impact on the environment
would lead us in the future. Resilient and efficient energy production will sustain our future energy
demands at a low cost. Hydrogen can be viewed as an alternative fuel. It contains the highest energy con-
tent per unit weight and should be included in energy applications. There is no doubt that another war or
crisis would severely affect fossil fuel-based economies. Because of such concerns, the global trend of
using fossil fuels has changed. Increasingly, countries are investing in other renewable energy sources.
Several challenges await us before we can implement the new changes to our energy infrastructure. In
an uncertain future, our priority should be how to produce enough clean energy. The time has come to
create new plans for the future of energy, minimize carbon emissions and consider the environmental
consequences of these actions. There are many questions regarding climate change and energy supply
which we will be covering in this report.

Copyright © 2022 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advances in Materials and Mechanical Engineering. (ICAMME-2022).

1. Introduction

region and resources. We have been using fossil fuel-based energy
generation methods and have ignored the other alternatives, like

Energy is at the heart of development and urbanization. In the
past, the Iran-Iraq crisis in the 1980s showed how vulnerable glo-
bal energy production and supplies are. Moreover, these chains
have been affected by other, numerous conflicts and pandemics,
sending the prices skyrocketing. There are various processes
through which energy is produced worldwide, depending on the
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renewable energy. The energy demands are expected to grow in
the coming future, and the present methods of energy generation
are not efficient enough to quench our thirst for energy. Also, there
are several implications with our existing energy infrastructures,
on which more work has to be done. From COP26 held in Glasgow
2021, it was clear that our planet’s natural climate was changing
fast and that our planet could not possibly sustain our energy
demands based on fossil fuels. Climate change is the consequence
of relying on fossil fuels for more than a century. As a result, gla-
ciers are melting, and in a few hundred years, most of the land will

Selection and peer-review under responsibility of the scientific committee of the International Conference on Advances in Materials and Mechanical Engineering. (ICAMME-
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The present research work deals with the fabrication of porous NiTi and NiTiCu shape memory alloy
(SMA) by powder metallurgy process. These SMAs have number of applications in medical and space
industries. The transformation temperature of both SMAs is measured by differential scanning calorime-
try (DSC). Corrosion behavior is measured by potentiodynamic polarization curve in the presence of arti-
ficial saliva (pH value 7.4). Result shows that transformation temperature decreases by 8 °C to 10 °C after
copper addition. Also, the corrosion current density decreases for NiTiCu, which exhibit more corrosion
resistant than equi-atomic NiTi alloy. The corrosion current density of NiTiCu is less than NiTi by a factor

of 31.

Copyright © 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 4th International Con-
ference on Advances in Mechanical Engineering and Nanotechnology.

1. Introduction

Shape memory effect is the characteristic of a material to come
to its original shape after thermal treatment. NiTi alloy showed the
shape memory effect due to which it has its applications in medical
devices and engineering industries. Other applications of NiTi alloy
were found in cardio-vascular and stent etc. due to bio-
compatibility and super-elasticity [1,2].

NiTi alloys transformed from austenite to martensite by twin-
ning mechanism. The main mechanism of super-elasticity is
martensitic transformation from B2 (austenite) to B19’ (marten-
site). When some element like Fe or Al are added in equi-atomic
NiTi alloy or nickel-rich aged NiTi alloys, the R-Phase transforma-
tion takes place with 0.1% strain as pre-martensite phase [3-5].

Formation of protective, highly adherent and stable oxide film
of TiO, results of good corrosion resistance. Titanium has an affin-
ity to react with oxygen and is highly reactive, these oxide film
protect the leaching of metal ion. This can only be happened when
surfaces (metal) are subjected to air and/or moisture. If in any case,
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surface oxide film damaged then it re-heal itself by the help of
water/moisture or oxygen [6]. In addition to this, when the tita-
nium surface placed in biological environment, the development
of calcium-phosphate on its surface takes place [7-11], which act
as a protective layer against diffusion. The corrosion rate and its
resistance rely on the surface conditions and its nature [12]. In
addition of the above, the porous alloys increases the tissue growth
and decreases the Young’s moduli of material to match its charac-
teristics with bone.

From the literature, it was found that researchers [13-27]
worked on the development and classification of NiTiCu and NiTi
alloys. But the effect of ternary element on the transformation
temperature and corrosion rate is still underway. Thus, in current
work, NiTi and NiTiCu porous SMA were developed by powder
metallurgy process. Copper particles were blended into NiTi alloy
and study corrosion behavior of SMA. Also, the transformation
temperature plays a major role in shape memory effect. It is very
critical to control the transformation temperature. Here in the cur-
rent work, a trial has been made to evaluate the transformation
temperature.

Selection and peer-review under responsibility of the scientific committee of the 4th International Conference on Advances in Mechanical Engineering and Nanotechnology.

Please cite this article as: N. Sharma, A. Sharma, Kapil Kumar Goyal et al., Transformation temperature and corrosion behavior of porous NiTi and NiTiCu
shape memory alloy, Materials Today: Proceedings, https://doi.org/10.1016/j.matpr.2022.02.519




Materials Today: Proceedings 57 (2022) 936-941

Contents lists available at ScienceDirect
Materials Today: Proceedings

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

Environmental impact of energy production and extraction

of materials - a review

Ahmad Shamoon ?, Abid Haleem ¢, Shashi Bahl”*, Mohd Javaid ¢, Sonu Bala Garg®,

Rakesh Chandmal Sharma ¢, Jatinder Garg®

2 Department of Mechanical Engineering, Jamia Millia Islamia, New Delhi 110025, India

b Department of Mechanical Engineering, LK. Gujral Punjab Technical University Hoshiarpur Campus, Hoshiarpur 146001, India

¢ Department of Electronics & Communication Engineering, 1.K. Gujral Punjab Technical University Hoshiarpur Campus, Hoshiarpur 146001, India
d Department of Mechanical Engineering, Maharishi Markandeshwar (Deemed to be University) Mullana, Ambala 133207, India

€ Department of Mechanical Engineering, Baba Hira Singh Bhattal Institute of Engineering & Technology, Lehragaga 148031, India

ARTICLE INFO ABSTRACT

Article history:

Available online 16 March 2022

Keywords:

Energy mix
Hydrocarbons
Climate change
Renewable energy
Energy infrastructure

Energy is a basic necessity. In this modern world, energy is produced using different resources and tech-
nology, which helps sustain our energy demands. All the present economies have relied on fossil fuel-
based energy generation for past decades. The continuous exploitation of resources for energy purposes
has left areas uninhabitable. While renewable energy technologies are emerging and in trend, the same
story goes for them. Almost all present-day energy methods have some effect on the environment. The
nexus of energy and the environment is a fragile balance. This balance should remain. The study includes
a comparison of renewable and nonrenewable sources; the problem associated with fossil fuel extraction,
and analyzes the impact of various energy-producing infrastructures on the environment. In mining rare
earth elements, toxic chemicals are released into the atmosphere. The extraction of such materials leads

Materials

to environmental concerns. Energy production should remain as neutral as possible.

Copyright © 2022 Elsevier Ltd. All rights reserved.
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1. Introduction

It is well known that we need energy for heating and cooling
purposes, transport, manufacturing of basic things and every other
thing we could think of. Energy is converted from one to another
during these processes. The electricity we receive comes from
our local power grids. The electricity is produced using several dif-
ferent methods, each employing different types of equipment and
technology. It largely depends on the availability of natural
resources present in that region. Some regions are resource defi-
cient. The sale of these fossil fuels to such nations benefited the
economy of those nations. However, these energy infrastructures
use fuel to operate. This fuel comes from renewable resources or
nonrenewable sources like fossil fuels. Conventional methods like
thermal power plants use steam turbines. These turbines are
rotated by steam produced from heat [1]. For heating purposes,
fossil fuels come into play. The major land-management and
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resource-extraction activities require energy. On top of that, fossil
fuels are key factors contributing to increased greenhouse gas
emissions and land-use change [2].

Coal-fed and diesel-fed power plants were very common for
much of the previous century. Developing nations still rely heavily
on these fuels. These power plants emit vast amounts of green-
house gases, produce low power output and need ample fuel. Thus,
the excavation of such locations for fossil fuels became a trend.
More nations poured money for these expensive drilling and exca-
vation. The blame for environmental concerns goes to nonrenew-
able methods of electricity generation. Transport and military
vehicles also contribute significantly to greenhouse gases. The
renewable energy sources in which heavy investments also dam-
aged the natural surroundings [3]. Although these technologies
are encouraged, their effect on their surroundings is often
neglected or not covered. However, damage to the environment
includes carbon emissions and the physical impact on such places.
Large-scale drilling operations damage the natural topography of
the area. Marine ecosystems are negatively impacted by offshore
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Three-dimensional (3D) mapping is the technology of profiling objects in three dimensions to map them
in real life. 3D mapping is an excellent tool for analysis, surveying, and other engineering domains. 3D
light detection and ranging (Lidar) technology usually does 3D mapping, but the cost of 3D Lidar is very
high, which constrains its applicability in the Industry. The need for a low-cost 3D mapping has increased
widely. A cost-effective 3D mapping based on the Internet of Things (IoT) using 2D Lidar is proposed. 2D
Lidar is lower in cost than 3D Lidar, so it completely replaces the 3D Lidar for applications that need mod-
erate or low accuracy. This research sought to confirm the applicability of this low-cost loT-based
advanced sensing technology, i.e., Lidar, in the engineering domain. A two-dimensional Lidar mapping
system prototype is constructed, and the same is used to generate three-dimensional (3D) point cloud
models. Lidar measurements are greatly dependent on the materials. Every material has different absor-
bance and reflectivity, which alter the Lidar measurements. In this research, we have shown how differ-
ent material affects Lidar accuracy.

Copyright © 2022 Elsevier Ltd. All rights reserved.
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1. Introduction

The fourth industrial revolution is characterised by increasing
digitalisation and interconnection of products, value chains, and
business. The essence of the Industry 4.0 is the ‘Internet of Things
(IoTY, the interconnection of people, things and machines [1]. This
interconnection produces a variety of new innovative devices
which are low cost and efficient. 10T is a technology used to com-
municate between interrelated computing devices, digital machi-
nes, mechanical machines, and animals or people. IoT describes a
network of things that are added with sensors, software and vari-
ous other technologies to communicate and exchange data remo-
tely [2]. Using IoT, a new device is developed, significantly
reducing the cost of 3D mapping in the Industry.

A 3D mapping is a technique to create a three-dimensional view
of the space in consideration [3]. It uses machine vision to aid in
profiling objects in three dimensions, and it is an excellent technol-
ogy for engineers to visualise and gain insights about spatial infor-
mation of any geometry or space. Engineers encounter various
situations requiring 3D models of complex real-world geometries
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for analysis purposes or running simulations in the real world.
For example, a 3D model of Rock Blasted Tunnel is complex and
cannot be made using available CAD software. Hence 3D mapping
is done in these cases, and also, due to fast-paced infrastructural
development in various developing regions worldwide, there has
been an increase in the usage of 3D mapping when analysing
building designs and architectural requirements.

Wang et al. [4] presented the historical evolution of Lidar and
how it became one of the essential pieces of equipment in high
precision measurements. The authors discussed the various appli-
cations and future uses of Lidar. Ocando et al. [5] gave an algorithm
that performs an autonomous 3D mapping of an environment with
a 2D scanner. They presented how to implement and control the
system remotely with the help of a robot operating system
(ROS). Chong et al. [6] performed a detailed mapping of the urban
environment using a single Lidar. The authors use a matcher to
improve scan matching for recognising the place efficiently. They
used Monte Carlo loop closure detection. Wang and Menenti [7]
discussed the requirement of short-range 2D and 3D Lidar in
autonomous vehicles. They showed that with further advance-
ment, the Lidar has become cost-effective and reliable in measur-
ing turbulence, volcanic ash, wind shear, etc., from the aircraft in
real-time, which is life-saving. The authors presented that success-
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Abstract

In this paper, a finite element model updating algorithm is proposed to enhance the accuracy of the
simulated finite element model of a smart structure (collocated piezoelectric patches embedded on a
cantilever beam). Piezoelectric patches are used to sense and control the excessive vibrations of the
structures. Mostly, they are mounted on flexible structures to measure their response at different
excitations. The finite element method can be used to model the beam embedded with collocated
piezoelectric patches. The complete finite element formulation of the smart structure is briefly
described in this paper. There are different types of uncertainties that may be present in the simulated
finite element model of a smart structure such as uncertainty in the structural boundary conditions, in
the material elastic properties, the dimensions of the structure, piezoelectric elastic and electric
properties, and the location of the piezoelectric patches mounted on the structure. In the present
analytical study, the above uncertainties present in the smart structure are reduced by using the direct
updating algorithm. It is found that the direct updating method through updating the mass and the
stiffness matrices of the smart structure successfully enhance the accuracy of the simulated finite
element model of the beam embedded with PZT patches. The state-space method is used to predict
the response in the frequency domain. The maximum percentage error in the simulated finite element
model of the piezoelectric embedded beam structure due to its structural and the electrical property
uncertainty is 10.36% and 23.52% respectively and that was completely removed by using the direct
updating algorithm. The optimal location of the piezoelectric patches is also taken as uncertainty
which is successfully updated by using the proposed direct updating algorithm. The maximum
percentage error in the natural frequencies of the smart structure due to location uncertainty is
18.39% which was also completely removed. To validate the outcomes, a frequency response function
(FRF) is plotted.

1. Introduction

The finite element (FE) method is a numerical tool that can be used to provide approximate solutions to a wide
range of engineering problems. The smart structures, a combination of structures with the electric transducers
(piezoelectric sensors and actuators) can be successfully modeled by using the finite element method (FEM). The
FE modeling of smart structures is carried out by Hwang and Park [1]. A two-dimensional FE of a smart
structure to model its structural, as well as piezoelectric parts, was proposed. Piefortand Andre [2] developed a
FE formulation for an electro-mechanically coupled piezoelectric structure. A multi-layered mindlin shell and
volume elements were used for this purpose. Hamilton’s principle was implemented to derive the constitutive
equations related to structural as well as electrical parts of the smart structure. Gabbert et al [3] performed the FE
modeling to model the smart structures to obtain the natural frequencies of the electro-mechanical coupled

© 2022 IOP Publishing Ltd
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The era of fossil fuels may be coming to an end. Our decades-old reliance on fossil fuels has degraded the
environment. As a result, governments are shifting to renewable energy technologies. Renewable
resources are considered to be sufficiently plentiful and the costs of producing energy per unit are lower;
further economy of scale is making them affordable. The present energy mix consists of conventional
thermal power plants that operate on fossil fuels, natural gas and renewable energy infrastructures.
However, efficiencies of these energy facilities remain insufficient except for hydroelectricity. The lower
performance results in inadequate energy production for huge populations and urbanization; thus, due to
such reasons, scientists and researchers have adopted a new approach to deal with the efficiency issue.
The new system is based on new techniques and study and development of new advanced materials used
in the energy infrastructures. Some materials like graphene have been used for energy harvesting and
storage in different energy technologies and facilities. Such materials are being studied and considered
for various energy applications like energy storage, energy harvest, etc. To preserve our environment
and solve the issues regarding efficiencies and energy storage systems, there is an urgent need to develop
new materials to alleviate our efficient energy production and storage problem. This paper explores the
various materials which have been introduced in multiple energy technologies as well as other energy-
related applications.
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1. Introduction coal for 2900 years [2]. Such energy infrastructures consume die-

sel, coal, and gas as fuels and release tremendous amounts of

Energy has been one of the most critical topics for humanity
since the Industrial Age. In the 21st century, the world faces the
challenge of providing cheap, abundant electricity to meet the
needs of a growing global population while preserving environ-
mental values [1]. We utilize energy every day in a variety of ways.
For example, we use electrical appliances in our homes that con-
sume energy in electricity. Energy is a necessity for urbanization
and economic development. The age of fossil fuel is coming to a
close. Fossil fuels are being phased out because we have under-
stood the concept of climate change and the impact of excess car-
bonization. Studies have shown that the remaining oil resources
are expected to last for 190 years, natural gas for 230 years, and
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greenhouse gases, accelerating climate change. As a result, renew-
able energy gained momentum worldwide. Literature indicates
that using renewable energy sources instead of fossil fuels, such
as bioenergy, solar energy, geothermal energy, hydropower, wind,
and ocean energy, will eventually help the world attain sustain-
ability [3]. There is a high demand for developing devices for effi-
ciently using or storing renewable energy since renewable energy
does not produce harmful emissions. Therefore, the current use of
fossil fuels needs to be replaced with renewable energy to preserve
our environment [4].

Materials for energy applications have been developed in recent
years. These materials are used in energy infrastructure for various
purposes. Such advanced materials are vital to develop cost-
effective, high-efficiency and clean energy technologies. The pri-
mary aim of materials used in different coal-fired power plants is
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ABSTRACT

The first part of this paper presents a literature review-based study of the most emerging technology of
the century, artificial intelligence (Al) and its various applications in the automobile sector. In this era of
the fourth Industrial Revolution (Industry 4.0), industries have become all the more sophisticated owing
to the intelligent technologies employed to maximize production, quality, and profits; and minimize
wastage, time and cost of production. This paper studies various aspects of Al and related tools and tech-
niques and aims to employ them in the automobile industry to make modern vehicles smart, safe and
reliable. Simultaneously, it strives to automate the drives, thereby reducing manual labor, increasing effi-
ciency and relieving humans of performing mundane, repetitive tasks. This paper explores different areas
of the automotive industry like the vehicle itself, the designing and manufacturing sectors, the after-sales
services. It provides solutions to make each of them ‘Intelligent’. The second part briefs us about advanced
materials like polymer composites, carbon fiber, and high-strength steel. It discusses the various factors
that make these intelligent materials feasible in the automobile industry and discusses the methods and

areas of applications of these advanced materials in the automobile industry.

Copyright © 2022 Elsevier Ltd. All rights reserved.
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1. Introduction

The three industrial revolutions completely transformed the
face of our industries from manufacturing goods using pure human
labor, i.e. complete manual production, to producing those operat-
ing machines and finally mass production of goods using organized
production and assembly lines. However, even with the incorpora-
tion of machines in the production process, humans play an essen-
tial role in a production by operating these machines and over-
looking the entire process. Machines only reduce human interven-
tion. They are not yet capable of completely replacing humans, and
the primary reason behind this is their inability to think and act
according to the situation. Unlike humans, machines do not have
brains and cannot make decisions that require comprehensive
understanding and consideration of various factors determining a
decision’s effectiveness and suitability. For example, a machine
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can be programmed to produce ‘X’ units of a commodity daily
but cannot effectively increase or decrease the production in case
of a change in demand. Another example is that the parking sen-
sors on a car can only assist the driver in parking but cannot park
the vehicle by itself, or the navigation systems can only tell the
route that is least congested but cannot drive the car through traf-
fic without a human being present on the driving seat and control-
ling the steering wheel, the accelerator and the brake pedals. Even
the most sophisticated systems can only make the task easier by
assisting humans but cannot completely take over the job.

With the ever-advancing technology and the never-ending
desire of humans to achieve maximum comfort, it becomes inevi-
table to develop systems capable of completely replacing humans
and completing a task independently. This led to the development
of artificial intelligence, or in other words, machine or software
programs that possess the ability to think, understand and make
decisions like human beings [1]. Though artificial intelligence has
not yet reached the epitome of its development, inchoate systems
have been employed in various sectors of different industries. One
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Abstract

Filler powder plays an important role during microwave hybrid heating-based joining process. In this work, nano-size
nickel powder has been taken as filler material for preparing SS304-S5304 butt joints. Effects of size of nickel powder
on mechanical properties (strength and hardness) of joints have been investigated. Scanning electron microscope tests
show that the joints possess uniform microstructure. Energy dispersive spectroscopy tests demonstrated the presence
of elements (Chromium, iron, carbon, silicon, manganese, phosphorus) other than filler powder (Nickel) in the joint
region thereby confirming complete melting of joint region and also transfer of carbon from graphite separator sheet
to joint region during microwave processing. Micro-hardness test results showed that nano-size filler powder-based joints
are less prone to surface wear than corresponding micro-size filler powder-based joints. Micro-tensile strength of nano-
size nickel powder-based joints is also far better than micro-size filler powder-based joints.
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Introduction tand indicate respectively, the capabilities of material to
store and to efficiently convert absorbed energy to heat.
Ceramics, ceramics composites and polymers are good
absorbers of microwaves. Hence they can be easily pro-
cessed through microwave processing. On the other hand,
metallic materials are very good reflectors of microwaves
because of very low skin depth.

Mechanical and micro-structural characterization of
mild steel (MS) based joints was done by Bansal et al.®
Formation of substitutional type of solid solution at inter-
face region was confirmed through X-ray diffraction

Joining is a manufacturing process which helps in achieving
desired components by joining two or more sub-
components together. Conventional joining techniques
have some limitations to join metals and alloys such as
chances of having steep thermal gradients resulting into
cracks formation, poor joint-quality, non-uniform micro-
structure, energy losses, high energy consumption, environ-
mental pollution etc.'™ These problems can be minimized
by using microwave hybrid heating (MHH) based joining
process instead of conventional joining processes. During
microwave processing, interaction of microwaves and mate-
rials takes place at molecular level; which leads to energy
conversion through dipole rotation and ionic conduction. 'Department of Mechanical Engineering, National Institute of Technical
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Abstract

This research aims to propose an optimisation of cutting parameters during the CNC turning of 16MnCr5 steel materials
utilising TiN coated cutting tools. Surface finish quality is a significant criterion for many turned workpieces in a machining
operation. As a result, selecting optimised cutting parameters is significant for monitoring the desired surface quality. This
research aims to investigate the best cutting conditions for achieving the lowest surface roughness and highest material removal
rate in CNC turning of 16MnCr5 steel materials using the Taguchi method. Taguchi techniques were used to determine the
best cutting parameters for each experiment measure. The orthogonal array, signal-noise ratio, and analysis of variance were
utilised to investigate turning operation performance characteristics. According to ANOVA, the depth of cut plays a significant
part in constructing larger MRR, and Feed plays a critical role in creating lower surface roughness. As a result, it is probable
to increase machine consumption in an automated manufacturing setting while decreasing production costs.

Keywords CNC machining process - Taguchi method - Material removal rate (MRR) - Surface roughness

1 Introduction

The classical turning method transformed the raw material
into the desired result. Compared to manual processes such
as manual and semi-automatic lathes, the CNC machining
process improves the efficiency of output parameters. The
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surface roughness of the final product is primarily responsible
for product quality [1, 2]. It demonstrates that the majority
of the industry is focused on quality assurance. Choosing the
correct settings, particularly for surface roughness, is critical
to achieving good surface roughness. A surface roughness
tester can be used to assess surface quality.

16MnCr5 steel is used as a workpiece and the turning oper-
ation is carried out with the TNMG160404 carbide-coated
cutting tool. The categorisation in the turning process is anal-
ysed using an L9 orthogonal array. The workpiece material
was 16MnCr5 steel which was processed in a CNC lathe
machine at varying cutting speeds, feed rate and depth of
cut. The Taguchi technique optimises surface roughness and
material removal rate [3-5]. The Optimisation approach will
provide us with minimal surface roughness and the high-
est material removal rate. The results reveal that feed is an
essential requirement for achieving the appropriate surface
roughness and the desired material removal rate level deter-
mines the depth of cut. Taguchi technique and ANOVA are
included in this software. Gilbert’s [6] research focuses on
optimising machining settings in the turning process, which
enhances output while decreasing costs. Dave et al. [7] used
TiN coated cutting tools in this study, and the machining char-
acteristics of several grades of EN materials were evaluated

@ Springer
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Additive Manufacturing (AM) technology in 3-D printing has grown into a great field in today’s technological world,
especially in manufacturing sectors. Various AM technologies have been developed presently and their advancement has been
processed worldwide is presented. Their advancement included usability and compatibility of the different types of material.
Moreover, the applications of 3-D printing via different AM technologies in biomedical applications, dental implants,
pharmaceutical industries, chemical processing equipment, structural components, automotive industries, marine sectors,
aerospace sectors, sports equipment and food processing industries have been presented. However, suggested applications via
different AM technologies have also been reported. Further, the challenges in development of the 3D structure via different AM
technologies have also been discussed. The remedial/treatment like pre and post processing operations, tool path planning, and
slicing orientation have also been suggested in printing of the sound 3D complex structure.

Keywords: Additive manufacturing, 3-D printing, Materials, Applications, Challenges

1 Introduction

There have been various traditional and non-
conventional methods to fabricate the 3D structure in
order to meet the consumer expectations. The revolution
in industry has drastically changed from conventional to
advanced manufacturing processes like rapid prototyping,
additive manufacturing. Advanced manufacturing means
structured and effective production, which involves
computer modeling, simulation, and design. Additive
manufacturing is the advanced manufacturing process
that is a cornerstone in the third industrial revolution'
which has existed for over the past three decades.
Recently, Additive Manufacturing (AM) also known as
three-dimensional (3-D) printing or rapid prototyping,
got attention due to an efficient production methodology
approach. Moreover, this technology has got more
attention due to expiry of the major patents. The last
patent in AM has been expired in 2009 on fused
deposition modeling (FDM), afterwards the technology
was then accessible by many distinct industries and 3-D
printers could be manufactured without violating
intellectual property rights.

The terms AM and 3-D printing have been
indistinguishable. The word AM refers to the technology
of accumulating progressive layer of material over one

*Corresponding author (E-mail:shashi.bahl@ptu.ac.in)

another, producing final 3D structure through
CAD model data. However, 3-D printing is the
technology that prints 3D structure through deposition
of layers of materials with the help of print hothead,
extruder nozzle or any other printing process’.
In the AM technology, the rapid prototyping was the
first application where the 3D model have been
produced effectively which has to undergo further
quality control and inspection tests before mass
production. Previously, Charles (Chuck) W. Hull in
1980 successfully printed the 5cm tall tea cup with
stereolithography  apparatus  (SLA-1), an AM
technology’. Towards the end of the 1980s, selective
laser sintering (SLS) technology has been the new
revolution in powder metallurgy processing which was
developed at University of Texas by C.R. Deckard. In
this SLS technology, powdered particles was melted by
focused laser beams’. Further, C.S. Crump invented
fused deposition modeling (FDM) technology in the
late 1980s. In his invention, the accumulation of
thermoplastic material took place layer-by-layer through
a 3-axis robot’. The apparatus and procedure which have
been used in this FDM technology was patented in 1992
and founded Stratasys Inc. After the development of
these technologies, there were no practical applications
in industries that were implemented due to being
expensive as compared to existing technology. It has
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The study of mechanical and dynamic characteristics of composite materials is important. Vibration is one of the major
problems faced because of the uncertainty and the disturbances due to its surroundings. For composite being used in the
structures like aircraft, automobiles, railway coaches and buildings it should have sound mechanical and dynamic
characteristics. Many researchers have been interested in the natural fiber based composite materials for solving problems
such as environmental sustainability while also having good mechanical properties. In this paper, our objective is to explore
the use of the short fiber and studied the dynamic and mechanical characteristics of banana-epoxy; kenaf-epoxy and
hemp-epoxy natural fiber reinforced composite materials. The use of short fibers in the composites makes it easy to process
and thus reduces the production cost when compared to composites which are made from long fiber mat. All composites
which are fabricated have shown enhancement in the mechanical strength when the fiber loading in the composite is
increased. It is concluded that the composite samples prepared from kenaf, banana and hemp shows better damping
characteristics when compares to the neat epoxy material. It is also found that the hemp fiber based composite has shown the
highest tensile strength and kenaf fiber based composite has shown the highest damping properties.

Keywords: Short natural fibers, Damping, Tensile strength, Fabrication, Modal analysis

1 Introduction

The conventional composite materials use synthetic
fibers such as glass, carbon etc. as reinforcement.
Increase in demand of more sustainable products and
environmental consciousness has led to less use of
these conventional composite materials and increased
use of natural fiber based composites. The composite
materials based on natural fibers case less pollution,
are biodegradable in nature and have very less health
hazards as compared to the composites based on
synthetic fibers'”. These renewable materials have
great potential in replacing the traditional composite
materials. Better understanding of the static and
dynamic properties of the composite materials is
required to use them in structural components. In
many industrial applications, specially, for automotive
industry, the important factors are the sound
absorption, dynamic and damping properties.

The composite materials exhibit much better
energy dissipation performance as compared to the
traditional materials. This property of composite
materials makes them a better alternative to improve

*Corresponding author (E-mail: shashi.bahl@ptu.ac.in)

the vibration damping performance. Natural fiber
reinforced composite materials possess good
mechanical properties, are light in weight, exhibit
good sustainability and are environment friendly™*.
Natural fibers exhibit good potential and have number
of benefits including low density, low cost and good
sustainability’. Natural fiber reinforced composite
materials show better acoustic performance and
vibration damping properties as compared with the
composites based on synthetic fibers®’. Natural
fiber based composite materials such as Flax
fiber/polypropylene composite material has been used
extensively in automotive industry®. The significance
of natural fiber based composite are becoming more
important due to their numerous benefit. Short and
randomly oriented fiber based composite found use in
many applications due to their easy fabrication. The
composite which are fabricated with short fiber
possess good mechanical properties such as stiffness,
tensile stress and durability’.

The natural fiber composite has shown great
potential to fabricate the composite as they are
environmentally sustainability and also have good
mechanical properties'®"”. The use of the natural fiber
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Abstract

Reinforced magnesium metal matrix nanccomposites (MMMMNCs) have pigued the interest of scientific community in
recent years. Friction stir processing (F5F) is a known process to achieve the highest level of secondary phaze nanocom-
posites distribution in the base monolithic matrix. In this study, an atternpt has been made to synthesize magnesiem base
AZ6 1 AR-TIC nanocomposites using FSP and the influence of tool rotational speed on the metallurgical, mechanical, and
tribological behavior of the developed composites has been studied. Microstructural examination shows that as tool rota-
tional speed increases, high plastic deformation occurs and heat is generated along with the concomitant shattering
impact of rotation, which consequently develops larger grains in the stir zone. However, this also provides thruses resule-
ing in uniform distribution of the nanoparticles in the base matrix. Microhardness and ultimate tensile strength of the
developed nanocomposite were found to be significanty improved when contrasted with the base metal. Lower wear
rate was observed for the composite developed at B00 rpm along with the abrasive type of wear mechanism.

Keywords
Friction stir processing, AZ6 1A magnesium alloy, Micro-hardness, Tensile strength, wear
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Introduction

Researchers have Reponed thar in addition to improve-
ment of the acrodynamic properties, up-gradation of the
accessories, optimization of dnve efficiency, improve-
ment of tire rolling resistance, one way o control
carbon dioxide emissions are reducing the wvehicle

high comrosion rate which constraints their extensive use
in structural applications.'” Numerous investigations
have reported that these properties could be proficiently
and viably improved by the meorporation of stiffer rein-
forcement particulates in various base alloys ™ Adding
Mano/reinforce particulates 15 8 promising spproach s
detailed by.* For the homogeneous dispersion of the rein-

weight (Cui 2008). For manufacturing hghtweight vehi-
cles to reduce GHG emissions, the demand for the devel-
opment of lightweight materials in the past few decades
has accelerated 10 an enormous degree. In addition o
above, these novel materials are required to have hgh
strength-to-weight matios and low density Tor maximum
use. Therefore, accentuation has now been on the creation
of lightweight and reasonable strensth materials o cater

forcements and uniform distnbution of the pamiculates,
Friction stir processing (F5F) is considered to be the far
head of other technologies. FSP is based on the principle
of friction stir welding, which has been effectively used
by numersus researchers to join Hghtweight materials >
The detailed study of FSP is presented elsewhere”
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Abstract Radon (*Rn) and thoron (**Rn) are ubig-
uitous radioactive noble gases present in the earth’s
crust. The source term for these gases includes soil and
building materials as well. The radiological impact of
radon/thoron gases and their decay products on human
life is a matter of concern and has been given due atten-
tion in research and policy. The present study aims to
measure and quantify residential radon/thoron gas and
the decay product’s concentration and to discuss the
associated interpretations for Ludhiana district of Pun-
jab, India. Passive measurement techniques employing
a single-entry pinhole dosimeter for gases and direct
progeny sensots for the decay product’s concentration
have been used in this work. The obtained data from
these measurements have been analysed using appro-
priate statistical techniques. The variations have been
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linked with the changes in the ventilation conditions,
building material, room type and altitude. A higher
concentration of radon and thoron gas was observed in
the winter season for the study region. Tt was estimated
that the contribution of radon and thoron decay prod-
ucts towards the annual average inhalation dose is 75%
and 25%, respectively.

Keywords Radon - Thoron - Progeny - Pinhole
dosimeter - Inhalation dose - Seasonal dependence

Introduction

Exposure of human beings to the ionizing radia-
tions present in the natural environment has associ-
ated health risk concerns, Radon (***Rn) and thoron
(*Rn) are radioactive gaseous elements produced as
immediate decay products of **Ra and ***Ra respec-
tively, found in decay chains of ***U and 2**Th present
in earth’s crust. Radon having half-life (t,,,) of 3.8235
days decays by alpha radiation of energy 5.48 MeV
where as thoron having half-life (t,,,) of 55.6 sec emits
alpha radiation of energy 6.28 MeV. Radon has been
long known as lung cancer causing agent (Darby et al.,
2005; Stojanovska et al,, 2011). Radon and thoron
gases enter into the indoor air through the process of
exhalation from soil and building materials (Nazaroff
and Nero, 1988).These gases and their decay products
present in air enter the human body mainly through
inhalation. Recent studies have established that thoron
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Abstract

This paper quantifies the inhalation and ingestion doses to different organs and tissues due to radon dissolved in drinking
water. For this a study was under taken in Ludhiana district of Punjab, India. Radon enters the human body through respira-
tory tract during inhalation and through stomach during ingestion process. Utilizing the measured radon concentrations in

water samples and adopting dose conversion models, in gestion doses corresponding to different age groups (infants, 1-year,
5-year, 10-year, 15-year and adults) were estimated. The study concludes that the maximum dose is received by the stomach
as compared to other organs and tissues. Dose to lower age groups was found to be higher than that for the adults. Cancer
mortality and morbidity risks have also been estimated for different cancer-sites, Stomach was seen to possess maximum
cancer mortality risk for both male and female gender. An assessment of contribution of radon dissolved in water radon to

indoor concentration was also made.,

Keywords Inhalation dose - Ingestion dose - Cancer mortality risk - Cancer morbidity risk - Incremental indoor radon

concentration

Introduction

Due to the special biological role of water in the body, it
is very important to regularly examine the quality of water
being consumed by humans since it can have very serious
health implications. One of the parameter indicating the suit-
ability of water for drinking purpose is its bacteriological
quality. It has been reported that due to poor bacteriologi-
cal quality of drinking water, about 50% urban population
in developing countries, at any time, is affected by infec-
tious diseases such as cholera, dysentery, typhoid, viral
hepatitis A, ameobiosis, Shigellosis ete. [1, 2]. Besides the

B Anjali Kaushal
anjalil 3kaushal @ gmail.com

! Department of Physical Sciences, I.K.G. Punjab Technical
Universily, Amritsar campus, Amrilsar, Punjab 143105,
India

2 Department of Physical Sciences, 1.K.G. Punjah Technical
University, Kapurthala, Punjab 144601, India

}  Department of Physics, Guru Nanak Dev University,
Amritsar, Punjab 143005, India 2

# Department of Physics, D.A.V. College, Jalandhar,
Punjab 144008, India

Published online: 29 October 2021

bacteriological contamination, mineralogical composition of
drinking water is also important. Presence of certain heavy
elements such as lead, arsenic etc. and certain radioactive
elements, beyond permissible limits, can have detrimental
effects on human health. Elevated levels of radiological
sources such as radon and uranium, can also lead to signifi-
cant health impacts which are discussed briefly in following
paragraphs [4]. So, radiological contamination of drinking
water is also an important parameter to study. Groundwater
reaches us after traversing through rocks and soil and its
quality is influenced by the transfer of contaminants from
these matrices.

Radon, a radioactive gas present in air and soluble in
water, is a major source of radiation dose for humans [3, 6].
Radon-222, an intermediate decay product in U-238 decay
series, produced by alpha decay of Ra-226, is the only gase-
ous element in the decay series. It has a half-life of 3.82 days
and considered as hazardous if inhaled or ingested in high
concentration for long periods. Radon can enter in our bod-
ies via two pathways: inhalation and ingestion, Radon pre-
sent in indoor air enters the body through inhalation dur-
ing breathing. Being an air quality contaminant, it has been
given due importance when assessing radiation risk for some
of the specified cases. Studies in past have highli ghted the
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In this paper, a Fuzzy controller model has been converted into a time-dependent nonlinear
model and then quadratic Riccati differential equation was analyzed to satisfy the solution of
the nonlinear active noise behavior of Fuzzy controller. Further, the approximate solutions of
this equation using non-perturbation methods i.e., adomian decomposition method (ADM),
variational iterational method (VIM) and homotapy perturbation method (HPM) were inves-
tigated. A comparison of these methods has also been given with tabular and graphical pre-
sentations. Our results reveal that VIM provides the closest approximate solution and fast
convergence for the proposed model as compare to ADM and HPM.

Keywords: Quadratic Riccati differential nonlinear differential equation; adomian decomposi-
tion method (ADM); variational iterational method (VIM) and homotopy perturbation method
(HPM); Fuzzy controller.

1. Introduction

Most of the nonlinear systems have the problem of the stability and computational
complexity. These problems can be reduced by splitting the system into a number
of local linear systems. Various methods have been proposed to find the common
stability of these local linear systems by the researchers. The fuzzy controller can be
analyzed by designing differential equations. These equations have been widely
used in optical, network synthesis, medical, controllers, quantum mechanics, tra-
Jectory tracking, modeling, means, financial mathematics, multi-input—multi-
output (MIMO) systems, spacecraft attitude control fields of physical sciences,
mathematics, chemistry, engineering, etc. [1-8]. The Riccati differential equation
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Comparative analysis of proficiencies of
various textures and geometric features in
breast mass classification using k-nearest
neighbor

Harmandeep Singh"'@, Vipul Sharma' and Damanpreet Singh?

Abstract

This paper introduces a comparative analysis of the proficiencies of various textures and geometric features in the
diagnosis of breast masses on mammaograms. An improved machine learning-based framework was developed for this
study. The proposed system was tested using 106 full field digital mammography images from the INbreast dataset,
containing a total of 115 breast mass lesions. The proficiencies of individual and various combinations of computed
textures and geometric features were investigated by evaluating their contributions towards attaining higher classification
accuracies. Four state-of-the-art filter-based feature selection algorithms (Relief-F, Pearson correlation coefficient,
neighborhood component analysis, and term variance) were employed to select the top 20 most discriminative features.
The Relief-F algorithm outperformed other feature selection algorithms in terms of classification results by reporting 85.2%
accuracy, 82.0% sensitivity, and 88.0% specificity. A set of nine most discriminative features were then selected, out of the
earlier mentioned 20 features obtained using Relief-F, as a result of further simulations. The classification performances of
six state-of-the-art machine leaming classifiers, namely k-nearest neighbor (k-NN), support vector machine, decision tree,

Naive Bayes, random forest, and ensemble tree, were investigated, and the obtained results revealed that the best
classification results (accuracy = 90.4%, sensitivity = 92.0%, specificity = 88.0%) were obtained for the k-NN classifier with
the number of neighbors having k = 5 and squared inverse distance weight. The key findings include the identification of
the nine most discriminative features, that is, FD26 (Fourier Descriptor), Euler number, solidity, mean, FD14, FD13,
periodicity, skewness, and contrast out of a pool of 125 texture and geometric features. The proposed results revealed
that the selected nine features can be used for the classification of breast masses in mammograms.

Keywords: Mammography, Breast cancer, Machine learning, Classification

Introduction

Breast cancer continues to be one of the deadliest dis-
eases. It is caused by the invasion of abnormal cells
across the usual boundaries due to uncontrolled growth
and division [1]. According to the latest statistics, female
breast cancer remains a significant hurdle, with an esti-
mated 2.26 million new cancer cases, accounting for
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) Springer Open

nearly 24.5% of the 9.22 million new cancer cases diag-
nosed among women in 2020. Breast cancer has sur-
passed lung cancer in terms of the cause of mortality
among women, accounting for 15.5% of the total 4.43
million deaths in women of all age groups due to cancer
[2]. Early detection of breast cancer is the only entity
that can help reduce the death rate [3]. Screening using
mammogram images is still considered the best, most
reliable, and economical method for the detection of
early signs of breast cancer. Radiologists must carefully
examine mammogram images to detect abnormalities
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Combination with Neural Network Classifiers for Breast Mass Classification
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Abstract: Recently, breast cancer has achieved top position in terms of cause of mortality among women of all age
groups by surpassing the lung cancer. To improve the survival rate, timely assessments are essential. Mammography
is the best modality among the most widely used timely detection modalities. The radiologists’ manual reading may
have an impact on the accuracy of the diagnosis. As a result, the computer-aided diagnosis (CAD) systems are being
developed as tools to reduce the false alarms and to increase the diagnosis accuracy. In this study, an attempt has been
made to improve the diagnosis performance of the CAD systems by incorporating recently developed marine predators
algorithm (MPA) in conjunction with three different neural network classifiers including feedforward neural network
(FFNN), cascade forward neural network (CFNN), and recurrent neural network (RNN). Unlike other existing studies,
fully digital mammogram images from INbreast dataset have been employed for testing of the system proposed in this
study. Experimental results reveal that the best classification performance [Accuracy 97.34%, Sensitivity: 98.40%,
Specificity: 100.00%] is obtained when MPA is used in conjunction with RNN classifier. To demonstrate the
usefulness of the proposed system, the obtained results are compared with the results obtained using already invented
CAD systems in previously published studies using the same dataset. The findings suggest that the proposed system

is acceptable for real-time clinical applications.

Keywords: Computer-aided diagnosis, Breast masses, Feature selection, Metaheuristic algorithms.

1. Introduction

For many years, cancer has been one of the most
serious risks to human life. In both developed and
developing countries, breast cancer is one of the most
important health challenges. Lung cancer has now
been superseded by breast cancer as the leading cause
of death among women of all ages, according to
recent figures [1]. It is mostly caused by aberrant cells
invading over normal cell borders as a result of
unregulated growth and division [2]. Breast cancer is
distinguished by a variety of anomalies, including
breast lumps, microcalcifications, architectural
distortions, and bilateral asymmetry. Breast
lumps/masses are the most prevalent and potentially
hazardous type of abnormality. Breast cancer has
already been established to have only one prognosis:

International Journal of Intelligent Engineering and Systems, Vol.15, No.4, 2022

timely/early identification [3]. CAD systems based
on mammograms are being used as a second reader
to assist radiologists in the early detection of breast
cancer [4, 5].

Several researchers have already made major
contributions in this area and large number of CAD
systems have already been proposed in the literature.
For instance, Sharma and Khanna [6] (2014)
developed a CAD system for detection and
classification of masses. Features based on the
Zernike moments (ZM) of different orders were
extracted and the support vector machine (SVM)
classifier was used for breast lesion classification.
The proposed CAD system obtained both sensitivity
and specificity of 99 % on the image retrieval in
medical applications (IRMA) reference dataset, and a
sensitivity and specificity of 97 % and 96 % on the
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Abstract

o

Human activity recognition (HAR) encompasses the detection of daily routine activities to advance
usability in detecting crime and preventing dangerous activities. The recognition of activities from
videos and image sequences with higher exactitude is the major challenge. This research work
presents an automated system to recognize individual and group activities with major focus is the
proposal of a novel quantum behaved intelligent variant of gravitational search algorithm to
optimize the features for activity recognition. The proposed intelligent variant is termed as INQGSA
which optimizes the features by using the advantageous attributes of quantum computing (QC) and
intelligent gravitational search algorithm (INGSA). The INGSA adds the intelligent factor in the
classical gravitational search algorithm (GSA) to avoid the trapping of agents in later iteration. The
intelligent factor updates the position of mass agents by using the information of best and worst
agents in an iteration. The addition of quantum computing based attributes (such as quantum bits,
their superposition, and quantum gates, etc.) ensures the better diversity of discrete optimized
features. The INQGSA approach optimizes the features extracted using rotation invariant local
binary pattern. Finally, the optimized selected features are utilized by deep neural networks (DNN)
for activity recognition. Here, the DNN models of ResNet-50V2 and ResNet-101V2 are included for
the classification of activities. The experiments for the proposed system are conducted on the UCF-
101 dataset containing 101 activities relevant to sports, playing musical instruments, human-human

interactions, body motion, and human-object interaction. The performance comparison of the
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This paper proposes a novel optimization approach of the quantum-behaved binary firefly
algorithm with a gravitational search algorithm (QBFA-GSA) for discrete feature optimization,
which is utilized for the application of human activity recognition. The firefly algorithm (FA)
and gravitational search algorithm (GSA) are recently introduced meta-heuristic algorithms
that are efficient for optimizing the continuous solution set. The binarized version of the pro-
posed approach enables it to optimize the discrete features and quantum behavior ensures the
better diversity of the final optimized features. In the proposed QBFA-GSA approach, the
features are optimized by following the combined advantageous attributes of FA and GSA in
which the search space is initially explored by firefly agents until the current firefly finds the
brighter firefly and further these agents adapt the attributes of GSA to complete the process.
These optimized features are passed to deep neural networks (DNN) for the classification of
human activities. Here, DNN models of deep convolutional neural networks (DCNN) and
DCNN extended with residual blocks (DCNN-RB) are incorporated. The evaluation experi-
ments for human activity recognition are conducted on a benchmark dataset of UCF-101, which
is a composition of 101 different activities. The experimental results of the proposed QBFA-
GSA approach are superlative to state-of-art techniques, which indicate that the proposed
approach is efficient to optimize the features.

Keywords: Quantum computing; gravitational search algorithm; deep neural networks; discrete
optimization; meta-heuristic; firefly algorithm; human activity recognition; feature selection.
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Abstract

In the last few decades, Human Activity Recognition (HAR) has been a centre of attraction in many
research domains, and it is referred to as the potential of interpreting human body gestures through sen-
sors and ascertaining the activity of a human being. The present work has proposed the voting classifier
system for human activity recognition. For the voling classifier system, five machine learning classifiers
are considered: Logistic Regression (LR), K-Nearest Neighbour (KNN), Random Forest (RF), Naive
Bayes (NB), and Support Vector Machine (SVM). These machine learning classifiers are ensembled by
analyzing the best performers among them. The ensemble voting classifiers are proposed under two
variations, i.e., hard voting and soft voting. The various combinations of voting classifiers are compared
and evaluated. For experiments, the benchmark dataset of the UCI-HAR datasel is considered, and all
the data files are combined into a single file 1o avoid bias. The dimensionality of the dataset is reduced
by using Principal Component Analysis (PCA) from 561 features to 200 components. The results reveal
that Voting Classifier-II (a combination of SVM, KNN, and LR) using soft voting outperformed other
machine learning classifiers.

Keywords: Hard voting; human activity recognition; machine leaming; pattern recognition; soft vot-
ing; voting classifier

1. Introduction

HAR is a process of interpreting human body gestures or movements through sensors that are useful
for numerous research domains, including human machine communication, robotics, etc (Yayan ef al.,
2021). However, recognizing human activities is a very hard job to do because of unresolved challenges
such as sensor mobility, sensor deployment, disordered background, and intrinsic unpredictability in
the sense of how various human activities are conducted. A HAR system has the ability to simplify or
automate many of the routine tasks of humans by recognizing them. The methods employed for HAR can
be divided into two types: invasive and non-invasive. The invasive methods make use of wearing sensors
to track subjects with the aim of developing a large dataset to learn from models (Sjarif & Shamsuddin,
2015). The non-invasive HAR, on the other hand, reduces the need for any wearable gadgets to monitor
human activities. Such systems use Wi-Fi signals that are openly accessible in almost all premises.
HAR involves crucial activities in the classification task, such as sitting, falling, and human non-
appearance, etc. All these movements are related to the smart home application, whereas the falling
activity is specifically related to the health assistance of the elderly, where it is not possible to install
cameras in separaie rooms but a requirement to monitor the patients. The fact that the human body has
an impact on the signal due to its reflection and several activities lead to the display of diverse attributes
motivates the concept of Human Activity Recognition in which Wi-Fi signals are utilized. Furthermore,
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Abstract

Recent advances in artificial intelligence have transformed the world into a place where things can be recognized, the surroundings can be
learned, and future sequences can be predicted. The advent of advanced technologies has resulted in improving the system and reducing the
cost of monitoring systems. This study proposes an advanced ensemble approach of convolutional neural networks and long short-term
memory (CNN-LSTM) for human activity recognition. The proposed approach evaluates the spatio-temporal features and recognizes the
activities with enhanced accuracy. The method determines the activities by utilizing the RGB, skeleton, and depth-based attributes available
in the dataset of UTD-MHAD. The experiments are conducted for the hand/arm-based 21 activities for which videos were captured with
the help of depth and inertial sensors. The result evaluations are conducted with the measures of accuracy, precision, recall, and f-measure.
These evaluations indicate the superior performance of the proposed ensemble approach compared to state-of-art techniques.

Keywords: human activity recognition; image and video processing; pattern recognition; convolutional neural networks; long short-term memory
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1. Introduction

Human Activity Recognition (HAR) is a highly dynamic system that observes people's activities via videos, analyses the
context of such activities, and recognizes human behaviors [1]. An activity is recognized regardless of the context in which it
is performed and the person who does it. The most vital goal of HAR systems is to track and observe human behaviors to
identify upcoming occurrences. HAR systems use visual and non-visual sensory input, along with contextual data, to identify
human behavior. Using an appropriate data representation method, human behaviors can be more accurately recognized. The
HAR system recognizes the activities on different levels. a) Active recognition for a single individuai. b) Crowd participation
and personal contact. ¢) Reduced the frequency of abnormal activities detection.

Understanding human activity is important in human-to-human contact and personal relationships. It is tough to extract
since it provides information about a person's identity, personality, and psychiatric problems. One of the challenging concepts
of HAR in computer vision and machine learning is the human capacity to identify another person's actions. Many applications,
like video surveillance systems, human-computer interaction, and robots that can figure out how people act, need a lot of
different activity detection systems [2]. When trying to identify human actions, one must establish a person's kinetic states for
the computer to recognize the activity effectively. Human activities like walking and running occur organically in everyday
life and are very simple to identify. On the other hand, actions such as peeling an apple, etc. are more difficult to detect.
Complex actions may be broken down into smaller ones that are more easily recognized. Object recognition in a scenario may
usually aid in better understanding human actions by providing valuable information about the current occurrence [3]. In this
way, HAR systems are currently utilized in a variety of applications, including autonomous health monitoring [4,5], smart
home development [6], surveillance for the elderly [7,8], analyzing abnormal activities [9,10], etc.

The majority of HAR research assumes a figure-centric scenario with a clean backdrop and the actor free to conduct an

activity. Due to issues such as backdrop mess, partial occlusion, variations in size, perspective, lighting and appearances, and
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Abstract

Image classification is getting more attention in the area of computer vision. During the past few years, a lot of research has
been done on image classification using classical machine learning and deep learning techniques. Presently, deep learning-
based techniques have given stupendous results. The performance of a classification system depends on the quality of features
extracted from an image. The better is the quality of extracted fea.ures, the more the accuracy will be. Although, numerous
deep learning-based methods have shown enormous performance in image classification, still due to various challenges deep
learning methods are not able to extract all the important information from the image. This results in a reduction in overall
classification accuracy. The goal of the present research is to improve the image classification performance by combining the
deep features extracted using popular deep convolutional neural network, VGG19, and various handcrafted feature extrac-
tion methods, i.e., SIFT, SURF, ORB, and Shi-Tomasi corner detector algorithm. Further, the extracted features from these
methods are classified using various machine learning classification methods, i.e., Gaussian Naive Bayes, Decision Tree,
Random Forest, and eXtreme Gradient Boosting (XGBClassifier) classifier. The experiment is carried out on a benchmark
dataset Caltech-101. The experimental results indicate that Random Forest using the combined features give 93.73% accuracy
and outperforms other classifiers and methods proposed by other authors. The paper concludes that a single feature extractor
whether shallow or deep is not enough to achieve satisfactory results. So, a combined approach using deep learning features
and traditional handcrafted features is better for image classification.

Keywords ORB - SIFT - SURF - K-Means - LPP - PCA

1 Introduction
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topic in the area of computer vision and artificial intelli-
gence. Image classification works on correctly identifying
an object in an image. Earlier, various machine learning
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the features from the image. The features used for image
classification may be local, global, or both. Then, single or
! SSD Women Institute of Technology, Bathinda, Punjab, ensemble machine learning classification algorithms are
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ture, or some other feature. In the current era, the deep learn-
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ing has given outstanding results in all the applications of
computer vision like image classification, object detection,
security, image processing, etc. Deep learning is a subset
of machine learning. In the deep learning approach, both
feature extraction and classification are done automatically
to classify the images having similar objects. There is no
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Abstract

As of March 31, 2021, the Coronavirus COVID-19 was affecting 219 countries and
territories worldwide, with approximately 129,574,017 confirmed cases and 2,830,220
death cases. Social isolation is the most reliable way to deal with this pandemic situation.
Motivated by this notion, this paper proposes a deep learning-based technique for
automating the task of monitoring social distancing using surveillance cameras. To
separate humans from the background, the proposed system employs object detection
models based on F-RCNN (Faster Region-based Convolutional Neural Networks) and
YOLO (You Only Look Once) algorithms. In the COVID-19 environment, these models
track the percentage of people who violate social distancing norms on a daily basis. The
authors compared the performance of both models in experimental work using the MS
COCO dataset. Many tests were carried out, and we discovered that YOLOv3 demon-
strated efficient performance with balanced FPS (frames per second).
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Abstract

There are many solutions to prevent the spread of the COVID-19 virus and one of the
most effective solutions is wearing a face mask. Almost everyone is wearing face masks
at all times in public places during the coronavirus pandemic. This encourages us to
explore face mask detection technology to monitor people wearing masks in public
places. Most recent and advanced face mask detection approaches are designed using
deep learning. In this article, two state-of-the-art object detection models, namely,
YOLOV3 and faster R-CNN are used to achieve this task. The authors have trained both
the models on a dataset that consists of images of people of two categories that are with
and without face masks. This work proposes a technique that will draw bounding boxes
(red or green) around the faces of people, based on whether a person is wearing a mask or
not, and keeps the record of the ratio of people wearing face masks on the daily basis. The
authors have also compared the performance of both the models i.e., their precision rate
and inference time.

Keywords COVID-19 - YOLO v3 - Faster R-CNN - Face mask detection - Deep learning
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1 | INTRODUCTION

Abstract

The syndrome called COVID-19 which was firstly spread in Wuhan, China has
already been declared a globally “Pandemic.” To stymie the further spread of
the virus at an early stage, detection needs to be done. Artificial Intelligence-
based deep learning models have gained much popularity in the detection of
many diseases within the confines of biomedical sciences. In this paper, a deep
neural network-based “LiteCovidNet” model is proposed that detects COVID-
19 cases as the binary class (COVID-19, Normal) and the multi-class (COVID-
19, Normal, Pneumonia) bifurcated based on chest X-ray images of the
infected persons. An accuracy of 100% and 98.82% is achieved for binary and
multi-class classification respectively which is competitive performance as
compared to the other recent related studies. Hence, our methodology can be
used by health professionals to validate the detection of COVID-19 infected
patients at an early stage with convenient cost and better accuracy.

KEYWORDS
chest X-ray, classification, COVID-19, deep neural network, LiteCovidNet

human transmission via either respiratory droplets or
contact routes.

Coronavirus, also titled Severe Acute Respiratory Syn-
drome Coronavirus (SARS-CoV-2), is the most disastrous
virus in the history of the pandemic that had been dis-
covered in late December 2019.' It is considered a syn-
drome of the respiratory system, the outbreak in Wuhan,
Hubei Province, China.” This virus lately called Corona-
virus Disease (COVID-19), recognized world-widely as
Global Communal Health Extremity by World Health
Organization (WHO) in January 2020, also acquired the
status of “Pandemic” on March 11, 2020.>™ Till August
13, 2021, there are approximately 206 million confirmed
cases across the world and 4.3 million deaths reported
from more than 200 different countries and territories.
The worst-hit countries were the USA, India, and
Brazil.'” This virus is spreading through human-to-

Coronaviruses are among the largest groups of viruses
that belong to the Nidovirales order including Roniviridae,
Mesoniviridae, Arteriviridae, and Coronaviridae families.
All viruses in the Nidovirales order are enveloped in-non-
segmented positive-sense ribonucleic acid (RNA) viruses.
All of them contain very large genomes for RNA viruses.
Coronaviruses contain a non-segmented, positive-sense
RNA genome of 30 kilobases (kb). Coronaviridae and
Nidovirales spread promptly in humans as well as
mammals.''"'* The COVID-19 virus causes different kinds
of illnesses which range from symptomatic to asymptom-
atic infections. The main symptoms of COVID-19 are cold,
dry cough, fever, sore throat, weakness, tiredness, etc.
There are two major modes of transmission of the
COVID-19 virus, that is, respiratory or droplets and
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Abstract

Animal conservation is imperative, and technology can certainly assist in different ways. The extinction of endangered
species like tigers and elephants has boosted the necessity for such efforts. Human—elephant collision (HEC) has been an
active area of research for years. Apart from deforestation, the roads and rail tracks laid down through forest areas
intervene a lot in wildlife. Collisions and tragedies are every day, especially in green belts in India and other Asian
countries. Therefore, it is crucial to develop vision-based, automated, warning-generating systems to identify the animal/
elephant near-site. In the proposed work, different deep learning-based models are proposed to identify elephants in image/
video. Several convolutional neural network (CNN)-based models and three transfer learning (TL)-based models, i.e.,
ResNet50, MobileNet, Inception V3, have been experimented with and tuned for elephant detection. All the models are
tested on a synthesized dataset having about 4200 images built using two public datasets, i.e., ELPephant and RailSem19.
Two accurate CNN and transfer learning-based models are presented in detail. These highly accurate and precise models
can alarm the trains and generate warning signals on site. The proposed CNN and inception network demonstrated high
accuracy of 99.53% and 99.91%, respectively, and are remarkable in identifying elephants and hence preventing HEC. The
same model can be trained for other animals for their preservation in similar scenarios.

Keywords Human—elephant collision - Rail track monitoring - Deep vision - Data augmentation - Transfer learning

1 Introduction

Animal mortality is becoming a critical concern worldwide
as it is disturbing ecological balance, and many animal
species are being endangered. The International Union for
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surbhi @pau.edu Indian elephant. Particularly in India, uman life is
intrinsically entangled with the giant animal elephant.
Whether it is culture, mythology, or the Hindu custom,
elephant is considered a sacred animal and the symbol of
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Abstract

Digital tamper detection is a substantial research area of image analysis that identifies the
manipulation in the image. This domain has matured with time and incredible accuracy in
the last five years using machine learning and deep learning-based approaches. Now, it is
time for the evolution of fusion and reinforcement-based learning techniques. Neverthe-
less, before commencing any experimentation, a researcher needs a comprehensive state
.of the art in that domain. Various directions, their outcome, and analysis form the basis for
successful experiments and ensure better results. Universal image forensics approaches are
a significant subset of image forensic techniques and must be explored thoroughly before
experimentation. This motivated authors to write a review of these approaches. In contrast
to the existing recent surveys that aim at image splicing or copy-move detection, our study
aims to explore the universal type-independent techniques required to highlight image
tampering. Several universal approaches based on resampling, compression, and incon-
sistency-based detection are compared and evaluated in the presented work. This review
communicates the approach used for review, analysed literature, and lastly, the conclusive
remarks. Various resources beneficial for the research community, i.e. journals and data-
sets, are explored and enumerated. Lastly, a futuristic reinforcement learning-based model
is proposed.

Keywords Digital image forensics - Universal approaches - Resampling detection -
Compression detection - Inconsistency-based forensics
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ABSTRACT

Morphometric analyses play a vital role in hydrological investigations. The application of GI-
Science and processing techniques have greatly facilitated this through delineation of
morphological features or drainage pattern, development and management of drainage basin,
groundwater potential mapping, etc. to meet sustainable development goals. The Ghaggar river
basin is located between Latitudes 27°39' N — 32°32°N and Longitudes 73°55°E — 77°36' E and
covering an area of 20,454.08 sq.km elevation ranges from 169 metres to 1884 meires above MSL,
The river originates from District Sirmaur in Himachal Pradesh and flows through Punjab,
Haryana and Rajasthan. In the present study, the morphometric analysis of Ghaggar river basin
has been performed to study the various drainage parameters using geospatial technique. The
morphometric analysis shows that the watershed has five mini watcersheds, sixth order stream
segment, drainage network is dendritic in nature, drainage density is (.434 km per sq. km, stream
frequency is 0.096 streams per sq. km, bifurcation ratio of all mini watersheds is 2 to 12, Various
morphometric parameters such as linear, aerial and relief aspects have been correlated with each
other to apprehend their fundamental association and their influence over basin hydro-
geomorphology, soil and topography. The geomorphic parameters are of immense utility in
developing proper disposition and decision making of watershed for natural resource appraisal,
catchment area advancement, watershed characteristics, planning and drainage development,
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INTRODUCTION

The evolution of a drainage system and the course of a river over space and time are greatly
dependent on a number of variables such as structural components. geology. geomorphology,
vegetation cover, soil and slope of the region through which it flows. Morphometry deals with
measurement and mathematical study of the configuration of the earth’s size. shape. surface, linear
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Anthropogenic emissions, such as industrial, vehicular, biomass burning and coal combustion, Play & significant role in degradiing the
atmaspheric conditions of India ‘Therefore, in the present study, applicabilliy of the photocatalytic-concrete blocks was estimated in
smproving the ambient envirsnment of Chandigarh, Indis, The photocatalytic -concree blocks were pieepared by mixing the iy, partiches
with cemient. All the experiments, designed In sccardance with the Tk Behnken apprasich, In comblnation with respunse suttice
melhodology, were performed in a baich reaclor, Further, the process parameiers, namely, concentrathon of ‘110, {1 ta Sgh UV-A
irradiance {1 to 5inWian”), and rulative humildiny (RE) (10 o 70%). were optimizcd to schioee masinin ke detion oERIG: ERCe o
of batch experiments deplcted thet the maximum degradation of NO,, thal is, 68.37%, wes attained 1 1 38 g ol IO, § mWJum® of LY. A
irrndiance, and S460 KH. The findings oi beich experiment were furiher thevretically applied 1 degrade the ambient MO, con
centration vf Chanduygark, Indla. It was extimated thai using the phutugatalytic conunete for comstrg i o 4 handigarh s feh—
may reduce the ambiemt NG, concentration of Chandigarh, India, to an average of 580 ugim’. Alterwards, veusability of pho
tocutalytic concrete blocks was slso sssessed, and it was made cvident thet afler five o yiles, Boetn ethic iy wias eediced b anby 7 [ 5w
Subseguently. it was revealed that bydoogen peroxade based treatonent of phatacatabytic congrete Blocks ol sermpletely I"E“'n"f-'h'
its treatment efficiency. Thenfore, it s expes tod that the findings of this study may poove benefic il i urban planning, 4 it may aasist
soientific auchitiory in sdentifytng the spplicabality of 130, based phistoatalysis in imatigating the inipacts of vehicular e balborix
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