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Incorporation of Waste Wood Ash
and Polypropylene IFibre |
on the Production of Sustainable GPC

K. Arunkumar, M. Muthukannan, A. Suresh Kumar,
A. Chithambar Ganesh, and R. Kanniga Devi

Abstract Geopolymer is an excellent binder material that belongs to the innn'f'atmn
of cement less concrete technology in the construction industry. The utilization of
wastes in concrete has been growing well with incorporating in geopolymer concrete.
Waste wood ash is the most spectacular waste material procured from all hotels.
This study altered the fly ash with waste wood ash by varying the re:placsﬂm:?nt
percentages from 0 to 100% at 10% increment. The mechanical characterization
was found to optimize the molarity of the alkaline activator, the solution to binder
ratio, and the wood ash/fly ash ratio. The polypropylene fibre was added by 0-2%
of volume fraction to improve the property of geopolymer in brittleness and crack
resistance. In addition, the effects of adding polypropylene fibre on the mechanical
properties of GPC were investigated. The research findings revealed the enhancement
in compressive and tensile strength with 30% waste wood ash replacement. Further,
the mechanical characters of GPC such as compressive strength, tensile strength,
and flexural strengths were enhanced by 61%, 11%, and 12%, respectively, with
the incorporation of 1% of polypropylene fibre. The research hypothesis focused on
finding an alternate for fly ash, reducing alkaline activators quantity, and improving
strength with PP fibre addition.

0

Keywords Geopolymer concrete - Waste wood ash Pulyprnpyiene ﬁbre(:;j ;:z"/
Sustainable GPC * Fly ash
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Mix Design of DBM with RAP
“ Aggregates

(Construction Materials)

Vijil A Jose

M.Tech student
Department of Civil Engineering
Mangalam college of engineering
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Abstract— Recycling of asphalt pavements (RAP) is an
economical, reasonable and environmentally friendly method
material. In the face of rising aspiralt prices, low availability of
similar products, and extrusion to protect the environment, using
RAP is superior to raw materials. So with this project, we can
reduce the use of natural resources without compromising the
specifications. Recycling the used aggregates with its properties
can last for long years of life span of pavement. The main factor
driving renewal in recent years is the product, including the price
of asphalt and the absence of similar products. Therefore,
recycling helps reduce costs, conserve scarce materials and lower

labor costs. Thus recycling has an advantage of reducing the

budget, protect limited material and decrease the amount of

energy requisite.

By the time goes, new recycling innovations has been acqu iring
the word of Technology of different levels of construction. With
the recycled materials with minimum content of binder contents

can elaborate the usage of materials

Keywords- Asphalt, RAP, DBM, Mix Design, Binder Content,
Marshall Stability

. INTRODULTION

Reclaimed Asphalt Pavement (RAP) has been used as a
valuable factor of new asphalt mix for many ages. Most RAP is
produced from milling. RAP is milled from surviving pavement
by producing to an appropriate size for using which used‘as a
component for new asphalt mixture. Economically, there is an
advantage for using RAP till these modules can be reused, thus
can decrease the expenditure of purchasing and use less new
virgin materials, In spite to economic benefits, the RAP usage

has environmental positive, Recyeling resource can lessens the

reduction of consumption of non-rencwable natural resources
such as aggregates and asphalt binder, A RAP obtained from
different purposes can have different asphalt binder content and
propertics, aggregate physical and gradation, Some of designers
fractionate the RAP through one or more screens to have coarse
and fine stockpiles, which will can increase the higher

Dr. P Swaminathan

Associate professor
Dept. of civil engineering
Mangalam college of engineering
Kottayam India

percentage RAP use. _
According to Federal Highway Adr_ninistratmu, ﬂ'}E %I?Ph
shows the pavement condition, recycling and sustaipability

relationship. 3
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Fig No: 1 Graph showing Pavement condition, recycling
and sustainability relationship

Recovered or reclaimed Asphalt Pavement (RAP) refers to
asphalt and aggregate and paving contents of coarse aggregates
and asphalt binder. These materials are formed from asphalt
pavements which are removed for repair, resurfacing, or
service. RAP consists of fine, fine grade aggregate and asphalt
cement when properly crushed and analyzed.

Asphalt pavements are usually separated by milling or full
depth exclusion, Milling takes place in removing the coating
using a milling machine that can capture up to 50 mm of
thickness in one go. The whole decision involves crushing and
breaking the pavement using a truck horn and/or pneumatic
pavement breakers. In the best example, crushed material is
picked up by a front loader and loaded onto a truck and then
transported to the main production area for processing. In this
area, RAP is processed by processes such as crushing,

screening, transport and stacking, Although most of the old
asphalt pavement is reused. -
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Abstract—The inereasing rate of private car usage in the urban
areas as a result of the fast-growing cconomy, derelict policies and
subsidies are the main causes making ear parking one of the nuli:l
concerns i’ur‘tmnspm*t and traflic management all over he world
The coordination between parking policies and lruﬂ‘u;
management revealed how parking is becoming a barrier to the
thmugh-tr:uﬂ'ic operation, Also, it is responsible for the ineflicient
use of aﬁrmlahlc resources, even the decisions are made on an ad-
hoe h:lsm‘while making policy. Hence, it is necessary (o understand
the parking choice behavior and actual demand of parking space.

Kq‘ﬂ*ﬂrds—?‘ ransportation Engineering; Parking Demand And
Cﬂ;!ﬂﬂﬂ‘; _ Pﬂf'klﬂ g Characteristics; Parking Choice Belhaviour;
Policy Guideline; Planning And Management

L. INTRODUCTION (Heading 1)

In developing countries around the world, the population of
vehicles is increasing day by day. This is especially true for
urban areas in those countries, where there is steep rise in _
human population. Cities usually provide a wide array of travel
and transportation facilities including public transportation.
But, the proportion of private modes among various travel
options is increasing in urban areas which is leading to various
problems like increased congestion and accidents. Increased
income and improved socio-economic parameters contributes
to the explosion in vehicle population in cities. In Ettumanoor
city, the human population increased from 45000 to 1 lakh
2022. Subsequently, the vehicle growth in the city is from 2
lakh to over 5 lakh in the last 26 years. Parking could be
considered as one of the. inevitable aftereffects of traveling
using private modes.

Parking is one of the least studied aspects of urban
transportation. Parking is considered as the act of stopping and
disengaging a vehicle and leaving it unoccupied. The provision
of vehicle parking plays an important role in demand for
traveling as well as basic functioning

of the transport system. Increase in travel using private modes
and reduction in public transport usage adds to parking demand.
Addition of new parking supply facilities could

attract more private vehicles, Thus, the most effective method
to reduce the parking woes is to reduce the parking demand. In
small cities like Ettumanoor, short distance trips account for
about 60 % of total trips. changed to public transportation
instead of traveling using private modes like personal cars and

two-wheelers.

Dr.Swaminathan P
Professor
Department Of Civil Engineering Ettumanoor
Kottayam,India
E mail: swaminathan.p@mangalam.in

2100

0.3
i} wrmmamd i A i & i i i il i 5 ] P i i i
FEESFPFPIFFPSESE TS
Year

Fig. 1 ~ Vehkle growh in indis (MoRTA&H, Indla, 2008}

% g L B  Others
g i B GV
%' E Bus
E 2ol % Car
TW

0 : .8 :

FEEEFLELELE SIS
Year-

Fig. 2 — Composition of vehicie population (MoRTAH, Indta, 1012}

1.2 NEED OF THE STUDY
Parking is an inevitable part of personal transportation. The

demand for parking in urban areas is increasing day by day.

This is because of increase in vehicle numbers, especially cars,

which consume more space in comparison two-wheelers. In

cities like Ettumanoori, two-wheelers accounts for about 60 %
of t otal traffic, while cars are about 15-20 %. The decadal rise
in the number of two-wheelers is 3-9%, but the rise in number
of cars is 10-12% . This adds to the parking woes. As the
number of cars increases, parking demand also increases. But,
the on-street supply will remain more or less the same. This
increases the gap between parking demand and parking supply.
Study of this gap is important to evaluate the extent of parking
problem prevailing in the area.This study could be used as an
indicator of parking condition in urban regions in developing
economies. Urban areas are in dire need of parking spaces. The
most logical method to avoid parking problems is to reduce the
parking demand. But this could be implemented only as a part
of a long term plan. Short term plans are also needed, which
includes addition of supply facilities.
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Abstract— A possible and economic method for changing
the area is to remove the brick walls and rec pillars from
the required framed constructions. If there no further
reinforcing measures_are thken, completely removing
columns can cause accending collapse or intolerable
deformations. In this work, only the 2 storey, 2 bay RC
frame is taken into account, rather than the full structure.
Costs associated with labour and installation can be
decreased because FRP is lightweight. Compared to other
building materials, FRP is a better heat insulator and can
withstand higher temperatures. In the vicinity of the
deleted column, contrast a number of bracing techniques,
including the X, V, inverted V, forward, and backward. to
assess the steel's ability to withstand vertical cyclic loading
when the column is removed. to assess how different FRP
varieties, including CFRP, BFRP, and GFRP, perform
when utilised on beams. to assess the overall performance
of the FRP sheets and suitable bracing on the lower story
column. The RC frame is retrofitted when a column is
removed using a number of techniques, and seismic
performance is assessed while under cyclic loads. The

bracing techniques used while constructing a truss system.

on top of an RC frame are contrasted. The FRP sheet
jacketing strengthens..the” beam, and different FRP
materials are contrasted. examining axial seismic loads.

Keywords — FRP Jacketting, Bracings, seismic behaviour,
cyclic loading

1.INTRODUCTION |
Many older structures in densely populated cities are unable
to adapt to changes in use and the demand for more space as a
result of societal and economic development. Removing
columns and masonry walls from existing framed
constructions is a practical and cost-effective way to create
more space. However, removing a column could result in
progressive collapse or intolerable deformations if there are
no further reinforcing measures. Therefore, it is required to
reinforce the upper beams and eliminate any columns that are
next to the walls or adjacent columns. The stories above the
removed columns can be refitted as truss systems to correct
both, or the beams above the removed columns can be
strengthened as underpinning beams (i.e., transfer girders).
Different techniques have been developed in engineering

practise to increase the fléxural and shear resistance as well as

the stiffness ng‘ the supporting beam, including section
enlargement by increasing the RC cross section, external

Er, Gokul PV
Assistant professor
Dept. of civil engineering |
Mangalam college of engineering
Kottayam India

prestressing or post-tensioning, and adding »::xternally bonded
plates or sheels, other great steel to fiber-reinforced pnﬂygler,
and now fabric. Research has advanced on a variety of nflatenaIs,
including reinforced cementitious matrix COmMPOSILES and
externally bonded plates, sheets, and strips. These materials are
attached to the tension sides of structural components and h:;iwe
a high tensile strength to increase bearing f:apﬂc!ty*
Additionally, methods of enlarging the section via RC jacketing
and employing a combination of steel angles and [:.:attens are
frequently used if RC columns need to be improved in terms of

both strength and stiffness. The latter technique bonds four steel
angles to the RC column's rounded corners, and steel battens are
externally welded to the angles at predetermined intervals to
provide restricting and joint action if the angles are directly
loaded.

By joining existing beams and structural parts, such as by

adding vertical connections to produce a verandeel truss system

or steel X-bracing to construct a standard truss, stories above a

removed column can be transformed into a truss system.

Qun Gao, Jun Yu, Youhua Zhu, and Fangfang We1 (2020).

With strengthened beams and columns at the renovated story

and steel X-bracing at the second story, the seismic behaviour

of a two-story, two-bay RC frame and a corresponding

renovated RC frame is experimentally investigated in this

journal under cyclic loading, The findings show that the

renovated frame's lateral stiffness and peak capacity are

significantly higher than those of the original frame, but its

final deformation capacity is lower and its energy-dissipation

capacity is comparable to that of the original frame..

Analysis was done by Issa et al. (2014) to determine how

reinforced concrete columns with a steel jacket or fibre

composite would react to an axial load. The two stages of this

research are the first stage, which consists of experimental

tests, and the second stage, which consists of theoretical and

numerical analysis.

SamYoung Noh, Joseph A, and Yihai Bao (2017). A

computational tool for assessing structural robustness against

column loss is given in this article. The application of the

concept to RC frame structures, employing a reduced-order

modelling strategy for three-dimensional RC framing systems

that incorporate the floor slabs, serves as an illustration of the

methodology. The method is validated using comparisons with

high-fidelity finite element model output. The reduced-order

modelling approach is utilised to perform pushdown studies of

prototype structures under scenarios of column loss, and an

Fnarg}r-hnsad procedure is used to account for the dynamic
impacts of abrupt column loss.
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Abstract— The main reason for structural failure during an
fal‘lhquakc is irregularvity. Currvently, many buildings have
irregular configurations in terms of both height and floor plan.
These buildings may collapse due to devastating earthquakes in
the future. The scismic behavior of structures is reduced due to
structural irregularities. Earthquake damages usually occurs at
weakened locations in multi-story frame buildings. Buildings
with openings in slabs and changes in slab thickness are subject '
to damage due to the action of [iteral loads. In every building
structures , floor and roof system together serve as a horizontal
diaphragm, They collect and transfer inertial forces to vertical
clements of lateral load-resistant systems, i.e. columns and
structural walls. These diaphragms also make sure that the
vertical components act together under gravitational and
carthquake loads. Diaphragm openings are intended for
staircases, lighting, architectural elements, or manholes. While
changes in slab thickness are caused by applied load, number of
floors, type of support, quality of concrete, or span length. This
work provides holes in the slabs at different locations such as the
center, corners, and perimeter with square-shaped columned
buildings. Three cases are randomly selected when analyzing the
effect of slab thickness. They are the L-shaped variation, the
same variation, and the outer thick inner thin variation. In
addition to the discontinuity effect of re-entrant corners, it is also
studied. The corners of the return inlet are provided with
diaphragm openings. Shear walls will also become part of the
entering corners to reduce the combined effect of entering
corners and discontinuities. And all the parameters of the
irregular building are compared with the regular building.
Response spectrum analysis in ETABS software determines the
seismic performance of multiStory buildings. This study
attempts to determine the Jifference between a building with and
without diaphragm discontinuities and also the effect when re-
entrant corners are formed in the same building. The
investigated parameters are storey drift and base shear.

Keywords—Irregularily, Diaphragm Diaphragnt discontinuities,
story drift, Response spectrum analysis, ETAB, Re-enirant corners.

], INTRODUCTION

The diaphragm is a structural element that transfers
the lateral foads to the vertical resistance members of the
structure. If excessive openings are provided in a diaphragm,
it leads to a flexible response of the diaphragm along with the
concentration of forces and this causes load path deficiencles
at the borders of the openings. In the floor plan, openings

Reni Kuruvilla?
2Assistant professor
Dept. of civil engineering
Mangalam college of engineering
Kottayam,India

in the diaphragms can significantly reduced the capacity of
the plates. Discontinuities in diaphragm are caused by
openings at various locations, cut-outs, adjacent floors at
different levels, or changes in diaphragm thickness. The
diaphragm of a structure often serves a dual function as a
floor or roof system in a building or bridge deck that
simultaneously carries seismic loads. Generally diaphragms

are constructed by using plywood or composite metal'plates.
Openings for floor diaphragms are intended for staircases,
The change in slab

shafts, or other architectural elements.
thickness is caused by the applied load, the number of floors,

the type of support, the quality of the concrete, or the length
of the span. Gravitational and earthquake loads moves in 2
continuous and smooth path through the horizontal and
vertical elements of the structures and are transferred directly
to the ground. In the plan, the holes in the diaphragms weaken
the capacity of the plate. Discontinuities are present in both
the plan and elevation of the structure. In this work, the effect
of diaphragm discontinuities, re-entrant COMErs and the
seismic behavior of buildings isprocessed. Response spectrum
analysis in Etabs is used to find out the effect of diaphragm
with and without diaphragm discontinuities and re-entrant
corners.
In civil engineering, a diaphragm is a structural
element used to transfer lateral loads to shear walls or frames.
Wind and earthquake loads are usually considered as lateral
loads. The two primary types of diaphragms are rigid and
flexible. Flexible diaphragms resist lateral forces, and it is
depend up on the area, regardless of the flexibility of the
elements to which they transfer the forces. Rigid diaphragms
transfer loads to frames or shear walls depending on their
flexibility and location in the structure.The flexibility of the
diaphragm affects the distribution oflateral forces on the
vertical components of the transverse force elements in the
structure.Re-entrant corners are defined as any inside corner
that forms an angle of 180 degree or less. Diaphragm openings
along with re-entrant corners will affectthe structure severely
during earthquake. The effect of re- entrant corners can be
overcome by using shear walls, Shear wall is one of lateral
resisting structure which is used commonly. Shear walls give
high stiffness to the structure so that the structure become
more stable. Applying shear walls helps to reduce the base
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Abstract— In case of RCC (Reinforced cement concrete) beam,
usually the function of concrete is to take the compressive stresses
and when it comes to steel the role is to take up the tensile stress.
But we are not considering the mixture of concrete placed below
neutral axis because of its-'l'r'agfl;: nature in tension resistance.
Even though steel is provided for resist the tensile stress some
minute cracks will form in the tension zone concrete. After a lot
of research, it is found out that this problem can be eliminated by
stressing both the steel and concrete, but this should be carried
out before the load application. Pre tensioning process and post
tensioning process are two different ways by which we can
complete internal prestressing. In the process of pre-tensioning,
before the casting of concrete using moulds, the tendons have to
be tensioned first in between rigid anchor blocks cast which can
be done on floor, pre-tensioning bed and also in columns. In post-
tensioning the tensioning of concrete is carried out after casting
of concrete. To fit the tendons concrete blocks are casted by
incorporating ducts. Once the concrete attained enough strength,
a jack is connected member’s end face and thus the high-tensile
wires are tensioned and aiichored by wedges. Some space will be
remined after this process and this can be filled by grouting. This
PT beam and RC beam effect used in several storey building
under seismic is studied assessed using ETABS 2017 and also the

effect of bracings on the PT beam structure

Keywords:RC beam,PT bean,ETABS

I. INTRODUCTION

Earthquake resisting reinforced concrete building design is
a department deals with study of earthquakes because it has

started jn developed countries as well as In Indla. The damage
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can be occurred due to different factors in an earthquake. On
the last centurles India had undergone so many earthquake
disasters in many placed in different scales. As a matter of fact
the percentage of areas that are prone to heavy earthquakes
are abouve 50% . Due to the uncertainty in the calculation of
earthquake time and intensity it is considered as one of the
most dangerous disaster and the destruction will not be over
by effecting buildings it will also lead to human lose. Country’s
north east part and Himalayan regions are subjected to high
magnitude earthquake such as 8.0 and as per the study the
main reason for this is Indian plate movement towards
European plate and the amount by which it is happening is
50mm per year. Earthquake can’t be eliminated from earth
but by taking proper building construction technique it can br

controlled to an extent.

In Asian countries one of the most used structures in industrial
and residential building is RCC structures. PT beams are not
used in buildings with small span length. Around 20 years ago
we were suffered by the shortage of expertise people in the
fields of prestressing but however this situation has improved
a lot in these years and we are available with a lot of people
and workshops to done this. one of the main reasons why the
prestressed beams are economical is that, while we are using
prestressed beam the depth of the beam can be reduced and
in the same case If it Is an ordinary beam as the span
increases, we have to increase the depth of beams because of

its limitatlons In deflection in structural engineering
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Abstract:- In the construction sector, modular building
systems (MSBs) have grown at an exponential rate due to
possible benefits such quicker construction times, increased
energy efficiency, and less reliance on favourable weather
conditions. Increased embedded component production at
MSB and size selection for each component would be
advantageous for the modular joint design process. To
evaluate the bending behaviour of channel beams with the
proper size, MSB must take into account the necessity for
light materials, a broader access area, transit facilities, fire

safety regulations, and energy requirements associated to

their use. Run a more thorough stability investigation to
see how well the belts ‘are positioned and opened.
Analyse the effectiveness of various web ripple settings.
The finite element method (FEM) is a well-liked method
for the numerical solution of differential equations that
arise in engineering and mathematical modelling. To
compare bending performance, channel sections of
various lengths are positioned. the development and
assessment of five models The outcomes are
contrasted. The channel segment is then examined,
paying particular attention to the corrugation and web
holes, Four models with various diameters and two
models with various corrugations are constructed and
tested for this, Next, the model-derived load and

deflection values are evaluated,

.

T

INTRODUCTION
Modular building systems (MBS) have experienced

accelerated expansion In the construction sector due to

their potential benefits, which Include quick construction,
better energy efficiency, and decreased reliance on

Volume 11, Issue 02

favourable weather conditions compared 10 traditional
construction processes. A deeper understanding of MBS
performance in various contexts and scales is a goal shared
by researchers and the building industry. Modular steel
buildings are high-end prefabricated construction solutions
that are frequently employed in urban development
because they have the benefits of quicker construction, less
environmental disruption, significantly cheaper prices, and
superior quality. Corner modular steel buildings are
becoming more and more popular because of their capacity
to provide open spaces and transparent load transfer in the
structural system, particularly for hospital and educational
purposes. ONE. The corners of corner modular steel
buildings are typically bolted and also welded by several 3D
modules in order for a group of modules to bear external
loads as an integrated system. In this modular design,
independent double beams are created by building a short
corner post at the connecting point and using the space
between the floor and ceiling beams for a simpler post-to-
post connection. Due to the distinctions between modular
steel frames and traditional steel frames, corner modular
steel buildings exhibit more complex structural behaviour
than normal steel buildings, particularly as the number of
building levels rises. Three pairs of layered non-uniform
trough beams with various phase connections were
employed in the corner-supported MSBLB-C, LB-C with four
extra shear bolt connections, and LB-C-8B. Each pair had a
unique Interface. To better comprehend the flexural
behaviour of laminated beams with an unequal channel,

beam finite element models were created and validated
C , ha
170

Published by, www.ljert.org

@? Scanned with OKEN Scanner

(3 Scanned with OKEN Scanner



& Technology (LIERT)
ISSN: 2278-0181
[CART - 2023 Conference Proceedings

Special Issue - 2023 Wnfernntlonal Journal of Englneering Research

_—_______———-—_—"——‘—__'_

SEISMIC ANALYSIS OF MULTISTORIED BUILDING OF
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Those floor moves beget the structure to joggte or shake in all

3 directions; the foremost route of shocks is vertical. At some
point of an earthquake, structural damage generally starts off
evolved at a factor of structural weak point present inside t_ha
shape structures. High- upward push RC structures are a slpcmal
magnificence of systems with their very own special traits and
conditions under the condition of earthquake, the behavior ?f a
structure relies upon on- several factors, stiffness, sufﬁizlent
aspect strength, tension, simple and normal configurations.
Structures with regular determine, with inconsistently disbursed
mass and stiffness in plan and elevations, go through a lot
decrease damage as compared to irregular configurations.
Farthquake resistant layout of RC structures is an area of
exploration as earthquake engineering has started not most
effective in India but also in different superior nations. Harm to
structures for some purpose or different throughout an

earthquake.

Structure configuration can be described as ordinary or

abnormal in phrases of structure size and shape, arrangement of
structural rudiments and mass. The regular shape configuration

Abstract- The goal of this project is to analyze ordinary and
vertical irregular homes to understand the reaction of vertically
abnormal homes using superior software program together with
ETABS. ETABS is an included software program used for static
analysis and layout of buildings. This paper deals with the take a
look at of the conduct of buildings when subjected to horizontal
loads together with seismic masses. The examine in particular
makes a specialty of the effect of the shape of the structure on the
resistance to these lateral hundreds. 3 one-of-a-kind
configurations are taken into consideration on this look at,
particularly: L-form, I-form and rectangular form. The response.
of vertically abnormal buildings with an everyday building is
achieved by using thinking.about the simple shear, displacement
and bending moment of the buildings. Buildings which have
irregular plan will without difficulty be concern to torsional
effects because their center of gravity does no longer coincide with
the center of gravity, as twisting can be ad vanced in the building.
As for homes that have an abnormal peak and are positioned in
seismic zones, it will be difficult to recognize the conduct of such

vertically abnormal buildings.
A viable strategy to growth earthquake resistance is the

usage of steel bracing structures with the aid of expanding its
stiffness and stability, metallic bracing can growth the shape's
resistance to lateral forces. The ability blessings of the usage of
metallic braces are their high strength, stiffness, economic system,
takes up less space and adds tons much less weight to the present
structure. This challenge investigates the structural conduct of
ordinary and abnormal building for reinforced and unreinforced
situations underneath static and lateral loading. This examine
may be used for the layout of latest irregular building systems and

for the analysis of existing irregular building.

Keywords- Seismic loads, Con figuration, Irregularity, Storey drift, -

Base shear, Response spectrum analysis, Bracing system.

J. INTRODUCTION

Earthquakes are the most changeable and adverse of all herbal
screw ups, Earthquakes have the eventuality to beget the most
damage of all natural hazards. Due to the fact earthquake forces
are arbitrary and changeable. They no longer handiest beget
awesome damage in terms of mortal casualties, however also
have a huge profitable cffect at the affected area, Organizations
approximately scismic pitfalls have brought about a growing
mindfulness and call for construction designed to repel seismic
forces. While a structure is subordinated to ground actions at
some stage in an carthquake, it responds via wobbling.

is nearly symmetrical in plan and top about the axis and has an
indeed distribution of the transverse force of the resisting
structure in order that it gives a nonstop cargo path for each
graveness and aspect loads. A shape it truly is unsymmetrical
and has a discontinuity in figure, mass, or shipment- defying
element is known as irregular. These irregularities can beget an
unconditional influx of forces and interest of stress.
Asymmetric association of mass and stiffness of rudiments can
beget a massive torsional force where the center of graveness
doesn't coincide with the middle of stiffness. India has
witnessed numerous fundamental earthquake failures in the last
century. Earthquake is the maximum dangerous and negative
motive of destruction of structures and mortal lifestyles due to
its unpredictability and enormous pressure. Building structures
crumble at some stage in robust earthquakes and beget direct
loss of mortal existence. Earthquake is an herbal miracle whose
items cannot be unnoticed however can be minimized to a
degree through espousing relevant structure designs. The main
cause of this paper is to evaluate an everyday shape with an
abnormal structure with recognize to earthquake, wind and
crumble lading of the shape the usage of ETABS (reaction

spectrum method). PRINGIPAL
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Abstract— Earthquakes are one of the natural calamities that
cause many damages to multi-storeyed structures. Many RC
buildings need to retrofit to overcome the damages under
earthquake loads. There are many ways to protect the buildings
under these circumstances. Bracings systems are one of the

horizontal load resisting systems which got structural
importance. So bracing is the most effective method which can be

incorporated to the RC buildings to reduce the seismic effects. In
tall building structures, bracing has been used to stabilize the

structure laterally. Different bracing systems are there to retrofit
the building under seismic conditions. Among all, Steel bracing is

the most efficient and economical method to resist lateral forces
in a RC frame structure. Because, Steel bracing can improve the
stiffness and strength of the RC building and can also reduce the
deformation. In this study we have mainly focused on
comparative study of a regular building and building with

different bracing systems. Shape study and location study has
also been done on building with bracing for comparison with
regular RC building. X, V and inverted V bracing system is used

for shape study. The comparative study is done under Responsc
Spectrum method using ETABS Software. This study is mainly

focused to determine which shape of bracing system is effective
and also the best suited location for bracing to reduce the effect

of scismir:rlnading.

Keywords— regular buildings; bracing systems; response
spectrum analysis; ETABS

I, INTRODUCTION

Why seismic analysis is important? The seismic analysis
allows us to monitor the response of a building during an
earthquake, which enables us to obtain the additional forces or
deformations that would gencrate because of lateral forces.
Seismic design is an important process of structural analysis
while designing a building, which is subjected to earthquake
ground motions, such that the facility continues to function
and serve its purpose even afler an Earhquake, Seismic
analysis is a subset of structural analysis and is the calculation
of the response of a building (or nonbuilding) structure to

Ettumanoor Kottayam, India
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Assistant Professor
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earthquakes. To prevent structural damage and also minimize
non- structural damage underground shaking events are the
objective of the seismic design of the structure. When the
seismic wave's frequency approximates or is similar to the
building's natural frequency, resonance takes place, and the
buildingsget affected. Therefore, the energygets transmitted
to the building at tremendous efficiency. - Small buildings are
affected more by high-frequency waves. To create an
adequate and proper seismic design, it is important to analyze
the building's period, ductility, strength, stiffness, damping,
etc. This analysis also helps determine which devices and
strategies to employ for seismic design. These factors of
seismic analysis include among others: soil condition,
building heights, the relative difference between building's
heights, the separation between adjacent buildings, lateral load
resisting structural system, the peak ground acceleration of the
earthquake at the location of the building etc .

Bracing system is capable of resisting lateral forces
through the compression or tension of its brace members,
which makes the system highly effective in resisting the
lateral forces. In addition, the braced frame system's efficiency
enhanced its ability to provide lateral stiffness and strengthen
the structure. This research is mainly concerned with the
following system: Bracings shape and its appropriate
locations. There are various methods available for the
evaluation of seismic performance of any structures.

In this study, the performance of RC building under lateral
load resisting bracing systems is compared, including outer
corners, the centre of outer sides and the inner core to
determine the most favourable location for installing bracing

systems in RC buildings.

Bracing is a construction method used to stabilize or

stiffen the building structure against lateral loads. It enhances
the ability of building structures to withstand lateral load due

Yolume 11, Issue 02
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Abstract— The aim of this paper is the vibration control of
piezo-covered composite thin plates with surface reinforced or
installed piezo-electric sensors and actuators by utilizing the
limited component examination and LQR input control

procedure”. The consequences of the limited component.

investigation are utilized to plap, a direct quadratic controller
(LQR) controller with a dynamic state onlooker to accomplish
the control. The control configuration starts with an inexact
decreased modular model which can speak to the framework
progression with the minimum framework modes. “A state space
modular model of the brilliant structure which coordinates the
host structure with reinforced piezoelectric sensors and
actuators, is then used to plan the control framework.

Keywords— FE analysis, Thin composite plate, vibration
control, LOR technique

[. INTRODUCTION

A framework is named as 'keen' on the off chance that it is fit
for perceiving an outside jolt and reacting to it inside a given
time in foreordained way. Moreover it should have the
capacity of recognizing its status and may ideally adjust its
capacity to outer boosts or may give proper flag to the client.
Brilliant structures that can monitor their own condition,
recognize approaching disappointment, control, or recuperate
harm and adjust to evolving condition. Due to their
characteristic capacity of distinguishing the any adjustment in
structure, shrewd materials, frameworks and structures are
being utilized for SHM and NDE from recent decades.

II. COMPONENTS OF SMART SYSTEM

A.Sensors
A smart system must have embedded intrinsic sensors to

recognize and measure the intensity of stimulus (stress or
strain) or its effect on the structure ,

ANGA! B3 At 1 =~ = msIEERING
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B.Actuators
“A smart system may additionally have embedded or bonded

actuators, which respond to stimulus in predetermined

manner,”

C. Control mechanism
“A smart system must have a mechanism for integrating and

controlling the actions of the sensors and actuators.”

III. STYLING POTENTIAL APPLICATIONS OF SMART

MATERIALS

One thought is to put containers or empty strands loaded
with split fixing material into solid which if broke would break
the fibre discharging the sealant. Optical filaments which
change in light transmission because of stress are helpful
sensors. They can be installed in concrete or joined to existing
structures. Darker University and the University of Rhode
Island explored the essentials and progression of inserted
optical strands in concrete. Japanese scientists as of late created
glass and carbon fibre strengthened solid which gives the
pressure information by estimating the progressions in
electrical protection in carbon strands .

IV. NECESSITY OF MODELLING

The joining of savvy materials with the customary ones is a
key viewpoint in the conduct of the structures and their
displaying. Demonstrating ought to be to such an extent that
firmness and inertial mass of the structure not affected by
transducers or sensors. The above contemplations give a
thought of the inspirations that drive the examination exertion
in displaying keen structures, and the motivation behind why
this is an extremely difficult and open research field. The
displaying of full material nonlinearities and the
demonstrating of full coupling between keen structures and
liquids may be said as conceivable cases for future research.
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Abstract — The intend of this research work is to
introduce the application of SFRC (Steel Fiber
Reinforced Conerete) as a structural material and the
importance of P Delta analysis in highrise building, for
this purpose first the previous research work was
referred that have been done to obtain various important
mechanical propertics of SFRC which helps us to
understand its behavior as a structural clement. The
material was simulated using software after the qualities
were determined by experimental material testing study
guidelines on SFRC. This study was conducted using
ETABS 18.0.0. Tke P Delta study of a G+9 story RC
frame structure was modified to use conventional M40
grade concrete, and the findings unmistakeably
demonstrated that the SFRC building model had
outperformed it under seismic stress.

Keywords — Steel Fiber reinforced concrete, P-Delta effect,
Linear Static Analysis, ETABs.

1.INTRODUCTION

Generally to calculate displacement, moments and design
forces brought on by loads acting on a structure, structural
designers employ linear static analysis, sometimes referred to
as first order analysis. First order analysis is carried out by
imagining minor deflection behavior, where the resulting
forces, bending moments, and displacements do not account
for the additional effect caused by the sudden changes in
structure under vertical load before applying lateral loads. The
structure experiences P-Delta effects when the structure
clements are subjected to an axial load. In terms of
deformation, it is one of the second order effects that
correlates to the load appfied to the structure. it is second
order impact that is connected to the applied axial load and
displacement. Every construction that has clements that are
exposed to axial load experiences the nonlinear phenomenon
known as P-Delta. Actually P-Delta is just one of several
gecond-order effects. It is a “genuine effect” that is connected
to a displacement (Delta) and the size of the applied axial load

(P)

Er. Lulu K Makkar
Assistant professor
Dept. of civil engineering
Mangalam college of engineering
Kottayam India
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Fig 1: P- Delta

Steel fiber-reinforced concrete (SFRC) has become a practical
way to provide ductility during both compressed post-peak
softening behaviour and tensioned post-cracking behaviour. It
has been discovered that using SFRC as a structural part also
somewhat increases its ductility, which may make it a better
material when subjected to seismic loads. Steel fiber
reinforced concrete (SFRC) stands out for its high tensile
strength, resilience to impact, resistance to fatigue, ductility
under flexure, and capacity to stop cracks. Additionally, they
lessen concrete's permeability, which reduces water leaking. It
is true that such a building material has been investigated for
the construction of pavement for more than 40 years. For the
purpose of comparing the effectiveness of SFRC to
conventional concrete, numerous experimental studies have
been conducted in the past to gather information on the impact
of steel fibre and its combination on workability, compressive
strength, flexural strength, and non-destructive testing (NDT),
such as rebound hammer. Steel Fiber comes in a wide variety
of forms, although the most commonly used forms are
conventionally straight, hooked, crimped, and coned. The
modeling of SFRC in the current framework uses a variety of
mechanical characteristics of steel fibres with hooked ends.
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Abstract— A building with abnormality is considered within
the arrange or as well as within the vertical abnormality of the
building. The structural inconsistencies are considered as one of
the most reasons for its disappointment. The auxiliary outlines
having an amalgamation of assortments of abnormalities, such as
stomach, mass, solidness, quality, torsional inconsistency,
vertical, etc. Too, for the investigation of these sorts of structures,

it is fundamental to carry out the energetic investigation to.

decide the maximum energetic reaction of the building. Since it
would be extreme to urge-the time history record for all the
places beneath the ponder, it is feasible to go with Reaction
Range Examination. In this project work, inconsistency in a
building is said to be a building which is having inconsistency
within the arrange of the building. i.e., arrange inconsistency.
Here an unpredictable building of G+11 is analyzed for the
seismic reaction. A case consider of G+11 building resting on
ordinary ground and inclining ground of shifting inclines are
being analyzed in this venture work. A G+11 RCC Step back
building having each story of stature 3.6m with a even point of
slant 20°, 30°, 40°, and 45° on the slanting ground and typical
ground is analyzed in seismic zone V by Reaction Range strategy.
The investigation is done as per IS 1893-2016, IS 456-2000, IS 875
(portion 3)-2015. The examination and demonstrating is done by
utilizing ETABS 9 program. The seismic investigation is done by
utilizing Reaction Range Examination strategy. By this
investigation the energetic reaction properties like story
diversion, story float and story shear can be found out.

Keywords—  Seismic Analysis, Response Spectrum
Method, Step back building, Vertical I rregularity, Plan
Irregularity, Dynamic analysis, Diaphragm irregularity,
Sloping Ground, Seismi€ Zone V, IS 1893:2016, ETABS 9,
Response Spectrum Analysis method, Storey deflection,

Storey drift, Storey shear.

INTRODUCTION

Within the uneven districts buildings are for the most part
built on slanting ground. When the uneyen regions are beneath
the seismic zones, these buildings are exceedingly uncovered
to seismic tremors. The behavior of buildings within the course
of seismic tremor depends primarily upon the allotment of

LuluK Makkar?
Assistant Professor

Department of Civil EngiElEEriI_IE,
Mangalam College of En_gmeenng,
Ettumanoor, India

Nimisha Annie Abraham’
Assistant professor
Department of Civil Engineering,
Mangalam College of Engineering,
Ettumanoor, India

h even and vertical planes of the

buildings beneath ponder. In sloping locale both the ?’Fﬂl{.‘-ﬂl
and level properties change with inconsistency and lopsidedly
of the structure. At the show time, due to the shortage of [_Jlam
ground numerous RCC buildings such as inns, private
buildings, schools, colleges, healing centers etc. are fu}'_ﬂle
most part developed on slope inclines having a few auxiliary
abnormality. So, it 1S fundamental to explore the seiSmic
execution of these buildings and the solidness of the ground
where the building is to be constructed. In hilly districts,
locally accessible ordinary fabric just, like the adobe, brunt
brick, stone stone work and dressed stone stone Work, timber
fortified concrete, bamboo, etc., is utilized for the development
of houses. Subsequently, the activity of buildings amid seismic
tremor depends upon the allotment of mass and firmness in
both even and vertical planes of the buildings, both of which
shift in case of sloping zones buildings with inconsistency and
asymmetry due to step back outline and step back & set back
outline course of action of the buildings. Such developments in
seismically powerless ranges makes them uncovered to more
noteworthy shears and torsion as compared to conventional sort

of development.

The buildings built in uneven locales are primarily built in
stone work with mud mortar or cement mortar without fufilling
to seismic codal arrangements which have appeared hazardous
and continued in misfortune of life and property when
subjected to seismic tremor ground movements. The endless
financial development and quick urbanization in sloping
regions have sped up the genuine bequest advancement of the
nation. Due to this tall populace thickness within the uneven
locale has increased very quickly. Subsequently, there's
celebrated and squeezing require for the development of
multistorey buildings on uneven slopy districts in and around
ihe cities of our nation. It is seen amid the past seismic tremors,
buildings in sloping locales have finished tall degree of hurt
driving to disintegrate in spite of the fact that they have been
arranged for security of the inhabitants against common
figscos. Subsequently, whereas receiving the execution of
multistorey buildings in these sloping and seismically inclined

IS e

mass and firmness in bot
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AN EXPERIMENTAL STUDY ON THE
UTILIZATION OF WASTE MARBLE DUST
POWDER IN MANUFACTURING OF M2V

. GRADE CONCRETE BLOCKS

Divya Anna Saju, Aparna Biju
Aditya A, Ahammed Salman

Mangalam College Of Engineering,Ettumanoor,
Kottayam,India

Abstraci—Most environmental problems are mostly
from wastes created from various industries. Global
warming is mainly caused by the greenhouse gases
mainly CO:. Marble dust powder (MPa) is a material
which is growing industry that enables the concrete
industry to generate financial benefits, optimize material
use and construct systems that can be strong, durable
and environmentally sensitive. MDP is obtained at a
certain stage of mining from the original marble rock.
The dumping of marble powder from the marble
enterprise is one of the main reasons for the
environmental problems and pollutions worldwide. The
capacity utilization of marble dust powder can be an
excellent advantage of the substitute in cementitious
binder. For this reason, the reuse of this waste material
can be targeted. Today, MDP helps in achieving economy
by improving the properties of concrete and is an
advanced opportunity for a concrete element to impart
excessive strength by adding this MDP. In this
experimental observation, the effect of marble dust
powder in concrete on strength is presented. Concrete
mixtures containing 0%, 5%, 10%, 15% and 20%
marble dust powder were prepared to replace cement.
The cubes were casted and the compressive strength and
tensile strength of the different concrete mix specimens
were tested. When the percentage of marble dust powder
added increases the workability of the various mix
specimens decreases. The use of powdered marble has
other benefits such as it reduces the cost of construction,
when used while mixing it with concrete for the
construction of floors, whitewashing, other systems and
it reduces the proportion of water-cement ratio.

Keywords - Cement, concrete, compressive strength, split
tensile sirength, water cement rafio, Marble dust powder.
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INTRODUCTION

One of the carbon dioxides emitting assets besides
deforestation and burning of fossil fuels is the Cement
manufacturing industry. The emission of greenhouse
gases, which includes CO,, to the atmosphere creates
global warming. The various greenhouse gases, CO2
contributes about 65% of world warming. the
worldwide cement enterprise contributes about 7% of
greenhouse CO; emission to the earth’s environment.
On this have a look at marble dust powder are used as
an alternative binder of cement in concrete and
comparing the samples with various mix proportions
of cement with MDP with conventional concrete. The
marble manufacturing industries produce carbon
dioxide emission which is a greenhouse gas which
leads to global warming. Its purity effects for its
shade and appearance. A huge amount of waste is
generated and leaving those at once to environment
causes intense problems. Feasibility of the usage of
the marble dust powder as partial alternative of
cement in concrete production as is studied on this

project.
OBJECTIVES

To examine the properties of marble dust powder
with cement and the compressive and tensile strength
alongside the variation in MDP. To take a look at the
outcomes of marble dust powder on the different
properties of concrete. To examine the possibility to
incorporate MDP as filler in concrete. To discover the
most desirable percentage for substitute of cement
with MDP at which maximum strength is obtained.
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«widable solution for overcoming
(ypes of inadequacies is provided
crete. Eibre helps concrete make up
‘res&. Human hair is utilised here as a
pensive and non-biodegradable.
Jessens environmental issues. Various
an hair fibre, 0.5%, 1%, 1.5%, and 2%
it, were added in experiments on concrete
ind cylinders of typical sizes. At 7, 14, and 28
_si"h'_'tngth, split tensile strength, and
gth’ are evaluated. By adding more human
:te, the density is decreased. As per the tests,
[ the concrete can be increased.

f-'?re reinforced concrete, Human  hair,
strength, Split tensile strength, Flexural strength

radable.

I. Introduction

pical building material is concrete. It is ductile and
‘ensile strength. Fibrous material is present in fibre
concrete, which improves structural integrity and is
more and more significant. A fibre is a tiny particle
zing material with a specific sct of propertics. The

4 proportion of the fibres have a considerable impact
achanical characteristics of the concrete, which are
vy their addition. Concrete's tensile strength is low thus

¢ added to increase it while also improving the
s of building materials. Concrete uses fibres to prevent
0. Additionally, they lessen concrete's permeability,
1 turn lessens water leakage. The fiber's aspect ratio is
1ed by the relationship between its length and dinmeter,
us fibres, it has a distinct value. It was discovered that

_ed concrete with a high aspect ratio performed beller,

ete, hair is utilized as a fibre reinforcing materinl. Its
wire of n

drong tensile strength is comparable to copper
“comparable diameter, It is a cheap material (hat Is non-
~ degradable. By strengthening it, the mortar is kept from
bulging. The presence of various types of human hair in
different parts of our nation may be the result of environmental
change as a waste product, Indivitlual differences exist in terms
of thickness and stifTness. It disrupts our ecosystem nnd causes
several environmental problems. The environment Is belng
negatively impacted by this. This study's major goal [s (o

investigate if human halr can used as a fibrous material to
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enhance the mochanical properties of .1;‘:::;;:;

percentages of human hair fibr2, 05%, 17 1
in expenmRal Of 2O0NTN

weight of cement, were addad ‘ ‘
cubes, beams, and cylinders of pypical szt AL 7. IR
davs, the mechanical parameters are measerad for Shangs W
compressive strength, split tensile streneth, and Dol
strength and are comparad 1o plain ceaent CORSE.

1. Materials used

1. Cement: Cement is mainly used as a binding inradient in
concrete mix, 1t gives high strength to structural elemanty, lthas
high resistance fo cracking and shrinkage. The ccment wAd
here is Ordinary Portland Cement (OPC) having geade 3 and

the specific gravity of the cement is 3,06

2, Fine aggregate: Any naturally ooeurring sand fragments that
are taken from the soil by mining are considerad tine
aggregates, These are particles that are retinad in & 0.073mm
sieve after passing through a 4.73mm sieve, 1t helps o make
concrete mix more compact, "The {ine aggregate usad heve is

sand and is obtained from grading rone 111,

3. Conrse aggregates A coarse aggregate is a particle with a
dinmeter greater than 0,19 fnehes, which conumonly ranges
from 3/8 to 1.5 inches, Bxamples of conrse aggpregates, which
are granular nnd uneven materials used to produce concrete,
include sand, gravel, or crushed stone, It provides a strong
connection between cement plate and Tner material, 1t provicdes

durnble and stable building materinl,

4. Human habe: Homan hade 18 used oy o {Thre here and 1 of’
length 60mm. Hair improves the performance ot conerete by
Improving 1t$ mechantonl properties. It hus high tenstlo strength
and Is nlso enslly avallable, 'The haie s collected fom diftorent

snloons In Kottayam, [ty trented befbre adding to the conorete
speclmen (Soparating, washing, drylng nnd sorting),
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Abstract—covid 19 pandemic resulted In the conormous
growth in the use, production and dispesal of I'PE |, lace
mask , gloves, face shield elc... plastic poliution fo the
eovironment [s 2 major concern that ks Increasing due lo the
negligence of the waste management by buman, Afler covid-
19 health pandemic it crealed a extra pressure oa the
regular wasle managemenl syslem personal profective
equipment. PPE js (he main medicul waste generaled duriag
the pandemic . it lead to [(he inapproprisle wasle
managemenl. PPE Kits are made of polypropylene plastle
that are noa biodegradable like any eiber plastic which tuke
20 to 30 years and thus Il ks essential to develop a reusiag
.approach of palypropylene in the various ways. In his
paper we discuss the study procedure o utilize the
polypropylene waste lo effectively reuse in the concrele mix.
The main objective of lhe study was (o Investigale the
ellectivencss of polypropylene [o concrete mix 1o modifled
(he mechunicul properties. The dilTerent properties such as
tensile, compression, Oexural strength ks compared wilh
convenllional concrete mix. The FPE were added by the
volume of 0%. 5%,. 1%,1.5%,2% and 2.5%. it is observed
thatl PPE waste composile huas beller performance as
compared (o conventionul concrele mix. This study Is
expecied (o enhance @ mew sustalnable approach lo
utllization of polypropylene wasie to concrete mix In Lhe

construction seclor
Keywords-Coocrele, Compressions strengih, Split lenslle
slrengih, Flexurul strength PPE

L INTRODUCTION

Plastic has become 2 major threal (o nalurul Ecosystent. The
global passive producilon of plastic le mare than milliun
tons and [t limit the cupabllitics of waste management. Aller
covdd 19 oulbreak consumplion of plastic as personal
prolective equipmcut sre vulueruble and conlaglous .
during the corona yirus health pandemic PTE pensonul
protecilve equipment s wsed by (he bhealih care
professlonals and workets for Lbe prevenllon sgulnst (he
virus The use of PPE has emcrged as 8 mosl preventive
control measure (o keep the covid 19tmasmisslon. PPE
consbst of palymers and malerials like polypropylene which
mre plastic which take years (0 be degraded. The enormwous

Aksharamol G Raj
Assistant professor
Mangalam college of engineering
Etumanoor, Kottayam India

usage of PPE will lead to massive generation of wasie due
(o its single usage . one of Lhe innovalive way of managing

‘wasle of polypropyiene from PPE Is utilization along with

the exlsting construction material . it Is way of ecolriendly
approuch because the major problem occur in contagious
waste produced afler the single usage of PPE which is the
root cause of severe enviroamental problems and health
threat. Therefore, It Is essentiul to Integrate and reuse the

plastic waste like polypropylene converied to product with
relatively loager life Ume, In this work PPE waste been used

as @ malerial aolong with commonly used concrele
construclion mix . various streogth and durability
properiies were assessed and result are compared with
exisling concrele mix. Nowadays sustainable development
Ls 2 highly cuncern . It Is approachable method adopted to
be nelit the polypropylene lihers be reusiog it in construction

material by applied to conercie mix to lmprove the
mechanical properties as well as.converting the britlle to

duclile nalure

1L OBJECTIVE

The objective of our study is to compare the compressive
strength , flexural strength and tensional strength of
conventional concrete mix and the effect of concrete
mix made by ulilization of palypropylene fibers and their

impact on the concrete properties
IIL MATERIALS

J.Cement: OPC grude 53 cement was used for the
experimental work as per The following test were
conducted on the cement as per 1S standard Given in the
table I, {
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Abstract— The management of garbage is a critical issue
in the modern world, particularly with regard to plastic
and glass waste, Thousands of fonnes of plastic and glass
are thrown in the trash every day, yet there aren't enough
treatment and recycling options. Every day, a significant
amount of plastic is thrown away or burned,

contaminating the ecosystem and the atmosphere. Plastic’

trash buildup in the environment poses a threat to both
plant and animal life. Recycling plastic and glass garbage
after their useful lives are through while generating
cconomic value and causing the least amount of
environmental harm is the secret to their sustainable
management in a circular economy. Bricks are a common
building material used to make masonry structures like
walls and pavement. Numerous research has been
conducted on concrete that has been saturated with waste

plastic and glass fiber, with positive outcomes and many

benefits. Numerous testing have been carried out to

manufacture eco bricks, including compression tests and
water absorption tesls.

Keywords—Dbricks; compression testing; water absorption
testing

LINTRODUCTION

One of the oldest and most common building materials is
brick. Depending on their size; color, texture, origin, materials
utilized, and forming process, the many varieties of bricks
available on the market are employed. Bricks are an important
component of industrial production processes in addition to
being utilized in the construction of buildings. Plastic is a
versatile, sturdy, and fairly priced material. These
characleristics have led to the development of numerous
products that are advantageous to society in terms of economic
activity, employment, and Jevel of living. Utilizing thesc waste
materials Is one way to address ecological and environmental
problems, A such substance is glass, which is produced from
raw materials like sand, Despite the fact that most glass debris
is recycled in order to manufacture new glass products. Non-
biodegradable and useful resource glass takes up valunble
landfill space, In order to lessen the amount of glass wasle

Athira Jacob
Assistant professor
Dept. of cvil engineering
Mangalam college of engineering
Kottayam India

dumped in landfills, alternative recycling techniques must be
investigated. The use of plastic and glass in such materials not
only promotes their utilisation but also decrcases the cust_nf
making concrete and has other indirect advantages, including
cheaper landfill costs, energy savings, and environmental
protection from potential pollution consequences. Only a very

small portion of it is recycled, most likely as a result of a lack
of funding or a low level of interest In recycled plastic

garbage. As a result, the majority of it is often _bun.led or
deposited in landfills. Such actions have a da;magmg impact
on the environment at a time when the globe 1s concentrating

its efforts on combating pollution and environmenial
challenges like global warming.

2.0BJECTIVE

To contrast the compressive strength and water ahsqmﬁon of
standard concrete brick with bricks constructed using glass

and polypropylene waste.
3.MATERIALS

1.Cement: OPC grade 53 cement was used for the
experimental work. According to IS standards, the cement was

put through the following tests.

TABLE 1: Ti r.st  on the cement

| Sl Tests Result
no
e — — 3 —
l Fineness 9% 1
2 | Standard consistency | 32%
3 Initial setting time | Less than 30 minutes
4 | Final setting time 10 hrs |
5 | Specific gravity_ 3.06 :
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Ahsmact:This experimental study deals with the optimlzation of
rubberized peopolymer concrete replacing erumb rubber wasle
ay rqﬂ::mment of course aggregate(CA) partially In yarylog
proportions(5%, 10%, 15%, 20%, 15%).In {his experimental
study, propertics of concrete like workability and mechanlenl
propertics of hurdened geopolymer concrete such as compression
strength, Tepsile strength and flexural strength were analysed (o
determine the strength parameters of rubberized
geopolymer concrete mix.Nowadays, the construction ficld Is
addressing the issue of Integruting sustainability into the
production processes for fhe past few years. Tlus was done by
using solid waste materials as apgregales in concrele or by
looking for more environmentally friendly raw materials.
Incorporating uscd fyre rubber Into geopolymer concrele 10
replace natural aggregale is one of the potential uscs for the
material To reduce the greenhouse gas emission caused by
ordinary porilant cement,the cement Is fully replaced by
combination of cementitious materials like gebs and pozzolanic
materials such as flyash that have been alkall activated.To
protect the construction field from the depletion of matural
resources, natural sand Is replaced by manufacturing sand.The
paper focuses 1o develop a process to not only climinates the
binder like Ordinary Portland Cement, but also eliminates waler
curing and consumes diminished quantity of natural Sand - 2
product of restricted natural resources,The mix design is
calculated, casted and tested at 7 days and 28 days. Obtained
results were calculated and analyzed that there Is a reduction in
streagth parameter by the increment In rubber crumb content.
From 5%-25% , 15% of rubber crumbs in geopolymer shows the
optimum mix when differentiate to conventional portlant cement
copcrete mix. Our project alms fo bring out an advanced
concrete material that is l_lﬂlﬂi‘lﬂhlt, economical, eco-friendly
after all meeting the streagth criterias for the construction

industry.

Keywords: Rubberized geopolymer concrele, Geopolymer concrete,
Rubber tyre crumbs, Flyash, Ground Granulated Blast-furnace

Slag (GGBS), Alkaline Activator solution.
L INTRODUCTION

fn ficld of construction, concreie arc the most extensively
utilized building material and the primary component of the
concrete is Portland cement. Carbon dioxide (COz) emissions
from cement manufacluring contributes considerably 10
atmospherd’s green-house gascs emission. A tonne of COz is
thought to be discharged into the surroundings for every tonne
OPC production. The annual global cement output is 2.6
billion tonnes. Jt takes a Jot of limestone o make cement, and
that supply is now quickly running out. In addition, a
significant amount of fossil fuel is used to the production of.
limestone, Alternatives to OPG pre continually researched to
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address (his fssue.But a significant amount of it still poses 2

(lircat 1o the environment. .
In order fo preserve natural resources and work towards using

substitute materials that don't consume a lot of energy as lhe

leading future demands the usc of ‘sustninahl: ::sd
environmentally friendly construction materials and methods,

while nevertheless supporting the same
performances & constructional purposes.
& binder in building combinations is oft |
sacrificing the necessary cementitious qualities, USing wasles
and substitute binder materials in the optimisation of materials
like concrete will creale reduction in greenhouse  E3S
formation. Thesc substitute binders emphasize combining
basic components and fuel obtained from waste.The switch

as altemnative to regular

to employing geopolymer concrele ‘
Portland-cement-coacrete is one of the altematives that hﬂS
been offered that outperforms traditional concrete. Davidovils

found that some primary calcinated kaolinite ( flyash, ggbs,
metakaolin etc), calcinated clays, may then used with alkalinc
solution to activated to produce products that are similar to
hardened ceramics at temperatures below 100°C. Because of
this finding, geopolymerization has advanced. J. Davidovits’
development & research and leads for production of 1st geo-
in the 1980s, that were based on slag.
Rockbased geopolymer mix, flyash-based geopolymer mix,

ferrosialate based geopolymer cement mix, and Slag based
ent *~ were the few models for the geo-

geopolymer cem
polymer concrete kinds.To improve sustainability, this method
was created to produce sustainabled concrete & less ccment
masonry utilising reprocessed  TesouIces, According (o
research, manufacturing peopolymer concrete creates CO;
release which were 5x lesser than of normal cement concrete.
Fly ash were among the fop ingredients used to make
geopolymer  concrete. The advanced strength altaining
property of fly-ash geo-polymer concreles showed delayed
growth on addition to a reduction in the heat- of-hydration of
concrete , by which it minimises thermal crack action. Fly ash
configuration were particularly affluent in silicon &
aluminium clements. Yet there are other techniques to
accelerate the growth of strength, like employing high-
{emperature curing Or using slag elements.The steam curing
during the use of flyash can be partially substitute by adding
slag content such as GGBS.

Ground-granulated blast-furnace-slag were the waste material
produced from industry deals with steel. The use of
hydroxides & nitrates of sodium solution by alkaline liquids
retort with GGBS & fly ash for generating bonding gel
polymer with aggregates for make GPC . Non-metallic

f
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AN EXPERIMENTAL STUDY ON THE USE OF
PLASTIC WASTE IN PAVER BLOCKS
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B.Tech Students
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Abstract-Daily plastic waste disposal is
a necessity for solid waste management.
As a result, this study looked into the

possibility of using plastic waste to
create paver blocks for a pedestrian

walkway. A trial mix was used to -

develop paver blocks made of recycled
plastic in order to determine the best
way to make paver blocks. The goal of
this project is to study the properties of
pavement blocks-made from recycled
waste  plastic.  Pavement  blocks
are ideal for straightforward laying and
finishing on pathways as well as strects.
Here, the design considerations for
pavement blocks incorporating waste
plastic bags and the strength
characteristics of pavement blocks made
of waste plastic are presented. The
environment and modern society will
benefit from it. Ultilising plastic in
construction  fields  with minimal

additions is the main goal.

Keywords: Plastic paver blocks, Plastic
waste.

I INTRODUCTION

Municipal Solid Waste (MSW) includes
plastic as onc of its major constituents, and
efforts to recycle plastic waste have led to
extensive research projects, like those in
concrele blocks. Plastic waste was also
looked into for its potential to replace
aggregate or cement to creale concrete
blocks with valuc-added performance in

Ms. Anila Mary Jacob
Associate professor
Mangalam college of engineering
Kottayam, India

addition to sustainability. The properties of
the concrete can be slightly or significantly
altered by the addition of recycled plastic.
Recycling wastes can help cut down on the
production of solid waste, as well as
pollution and other risks. Making
composite materials, for instance, 1S a
creative way to get rid of plastic waste.

All over the world, concrete is a common
building material. The three most typical
components of concrete are cement, sand,
and coarse aggregate. Concrete IS
extremely useful, but as time goes on, it is
running out, making it necessary to look

for alternatives.

In India, pavement technology has been
used for parking lots and footpaths for
many years, and it now serves a varicty of
purposes. This project conducts tests on
properties like compression and oven
performance. The raw materials used in
this paver block are more readily available
and affordable than those wused in
conventional paver blocks, including
cement and readily available aggregates.

Karma Tempa, Nimesh Chettri, Gautam
Thapa, Phurba, Cheki Gyeltshen, Dawa
Norbu, Dikshika Gurung (2022)- an
experimental investigation was carried out
to recycle plastic waste as a substitute to
cement as a binding constituent. Also, it
reduces carbon footprint and reduces
environmental pollution and health

hazards. Th ?:uyn mass loss of 70.33
B et
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Abstract— By chemically activating industrial waste
byproducts including Bottonf ‘Ash, Flyash, GGBS, Wood
Ash, Metakaolin, and others using alkali activator
solutions, Geopolymer Concrete (GPC) has been created.
It should be noted that the binding substance contains a
suitable amount of aluminium silicate. The potential for
the geopolymer concrete to replace OPC concrete is
ogreater. The binders, such as GGBS and wood ash, are
employed for the geopolymer mix at varied ratios from 0%
to 100% as part of this experimental inquiry. Alkali-
binder ratio, alkali activator component ratio, and
concentrations are just a few of the GPC factors that are
used in different combinations. According to the findings,
the mixture should contain 0.55 alkali to every 70 percent
GGBS and 30 percent wood ash at a 14M concentration
for achieving maximum values for strength properties. We
may infer that GGBS has a significant role in the higher
values of the strength characteristics of the geopolymer
mix.Due to the low cost of these byproducts, geopolymer
concrete's widespread use will result in a very lucrative
construction material that is a}gu environmentally friendly.

Keywords:Geopolymer concrete, Sodium silicate, Sodium
hydroxide, Wood ash , Ground Granulated Blast Furnace

Slag , varying paramelers

1.INTRODUCTION

The cement acquires the position of being the most utilized
product in widespread in all over the world. When combined
with water, fine and coarse aggregate, and other binder
materials, liquid cement is primarily used as the binding agent
in concrete. This is so that the cement, when mixed with other
concrete ingredients, may function very effectively as a binder
material. The cement may provide the structural component
formed of cement concrete with high workability, fresh
concrete qualitics, and mechanical properties.When producing
clinker, an intermediary product in the cement manufacturing

Dr. K Arunkumar
Associate Professor
Department of Civil Eng&neeru}g
Mangalam College of Engineering
Kottayam India

excessive cement production is to blame for 8% of the world's
CO, emissions. Therefore, finding an alternative to cement as
a binder ingredient is important. As an equivalent for Fﬂ_rtland
cement concrete, geopolymer concrete is now pnpuliar in the
construction sector in general. Making applications for
precursor materials with an alumina silicate composition as
well as an alkali activator solution allows for the production of
geopolymer concrete.This study focus attention on  green
approach that can be implemented by exchanging any current
materials with a different option materials that might deliver
the same efficient functions.

2.0BJECTIVE

For achieving the optimum proportional mix of GGBS -
Wood ash geopolymer concrete at varying percentage
proportions of binders , varying molar concentrations of
activator solution with varying ratios and at varying ratios of
activator to binder ratios by means of mechanical properties.

J.MATERIALS

1.Ground Granulated Blast Furnace Slag: Ground
Granulated Blast Furnace Slag (GGBS) which is a byproduct
that is obtained during the steel and iron manufacturing
process. It is used as a major binding material which consist of
silica and alumina cortent.

Table 1: Properties of GGBS

process, carbon dioxide emissions are released into the No | Properties Value

environment, Carbon dioxide is released into the atmosphere : = t - . .

as a result of the excessive production of cement in every = our i ?_H'Mute

corner of the globe, which may speed up the greenhouse effect 2 Specific gravity 2.83

and eventually result Jn global warming. According to

research and publications, it Js clear that the manufacture of "~ Finenass = To%

cement on a global scale contributes significantly to the ol |

increased rate of COz in the atmosphere, In other words, 4 Bulk Density 1220 Kg/m’ I
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Abstract— The use of waste tyre disposal Is crucial for
environmental issues, It is suggested that rubber granules
might serve as a lightweight alternative to fine aggregate.
These waste products can be employed to enhance the
ductility and fracture resistance of concrete, among other
mechanical attributes.... Thd ™ compressive and  tensile
strengths of concrete containing rubber granules are
examined during periods of 7 days, 14 days, and 28 days.
These mixes were compared to natural concrete, and the
behaviour of the rubber granules in the concrete was
observed. This concrete mixer treats waste rubber with a
replacement proportion of fine aggregate. Rubber
granules were substituted with natural fine aggregate in
amounts of 5%, 10%, 15%, 20%, and 25%. The suggested
approach stimulates the use of recycled rubber in concrete
and is simple to implement by the precast industry to
produce precast concrete goods that contribute to
environmentally friendly and sustainable buildings.

Keywords: Rubber concrete Compressive strength

Compressed rubber concrete

[. INTRODUCTION

One of the major problems ‘facing the entire planet is the
excessive dumping of trash. Because waste [yres take a very
long time to disintegrate, even after extensive usage, their
disposal is a serious issue. Rubber products may also be made
using waste rubber as a raw material. Cement, coarse
aggregate, and fine aggregate are used to create concrete. I.}uc
to the high demand for concrete as a building material, it is
necessary to use substitute materials that may be obtained
from recycled or waste materials in order to protect the natural

coarse aggregate.

Rubber is inexpensive compared to other components of
concrete and is easily accessible in the form of old tyres.
Waste tyre disposal and burning are exceedingly complex and
polluting processes. Concrete that has been rubberized can be
used to make lighter concrete. Cement is a material that is
widely used in building. The use of tyre granules as a partial
replacement for fine aggregate in concrete is one of the
various methods suggested for using used tyres.

FY
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MATERIALS

Portland pozzolana cema:nt
tly used along with
te used is M35

The cement used for the paper is
and coarse & fine aggregatc arc reccn
rubber granules. The reference grade of concre
grade rubber granules is a recycled rubber produced from
automotive and truck scrap tires higher content of waste tyre
crumb rubber particles used in concrete increases workability
of concrete and produces the lightweight concrete here fine
aggregate is partially replaced using rubber gra_nules.The
percentage replacement of natural fine aggregate with rubber
granules was 5%.10%,15%,20%and 25%.

TABLE 1 : Test on the cement

Published by, www.i E'Ffify

e T T ——

! Sino | Name of the test L8 Result
I | Fineness % i
2 Standard consistency 32%
3 Initial setting time T Less than 30 minutes
4 Final setting time | 10hrs
5 Specific gravity =
TABLE 2 : Test on fine aggregate
STmo | Namcofthetest | Result
I | Specific gravity 265
2 Particle size Zone 3,Fineness modulus
distribution %;6 Uniformity coefficient
5 Bulking of sand Max mug-— 35.2%, Water
content at max bulking 7%
4 | Water absorption 1.25%
TABLE 3: Test on coarse aggregate
SI no Name of the test Result
1 Specific gravity 2.65
2 Grain size analysis | Fineness modulus 5 %ol
N e

'F...-.- e

190

PRINCIPAL
ANGALAM COLLEGE OF ENGINEERIN:
Ettumanoor

L [ i ———— i 8 L B

CE? Scanned with OKEN Scanner

(3 Scanned with OKEN Scanner




Special Issue - 2023

Wnternatlonnl Journal of Engineering Research & Technology (LIERT)

ISSN: 2278-0181
ICART - 2023 Conference Proceedings

Experimental Study on Physical Properties of
Bitumen Using Waste Engine oil And

Waste Cooking Oil

Athira Haridas'
“Student,
Department of Civil Engineering,
Mangalam College of Enginecring,
Ettumanoor, India

Chichu Babu?
Student,
Department of Civil Engineering,
Mangalam College of Engineering,
Ettumanoor, India

Abstract— Amount of Waste engine oil (WEQ) and Waste
cooking oil (WCO) has been increased in large quantities as a
result of growth in automobile and increase in today’s lifestyle.
As waste oil disposal is heavy task in the current society as it
leads to many environmental issues. The generic structure of
bitumen is similar that of the waste oil, so it can be used in
highway construction to decrgase the hardening effect of
reclaimed flexible pavement materials. Through this experiment,
five different ratios of Waste engine oil and Waste cooking oil is
blended with VG40 bitumen and bituminous tests like
Penetration test, Viscosity test, Softening point test, Ductility test
were performed. The physical properties of bitumen is improved
when treated with this waste oils. According to this test results,
3% of WEO and WCO gives the optimum results. Mixing of high
amount of bitumen shows a varying change of trend in case of

bitumen grade.

Keywords—Waste engine oil; waste cooking oil; Bitumen

[. INTRODUCTION

The development of automobiles and the rise in living
standards in society have resulted in massive productions of
waste cooking oil (WCO) and waste engine oil (WEO). The
amount of WEO being produced globally is rises along with
the number of automobiles on the road. Continuous engine

operation causes the oil's performance destroy with time,’

making it harder and harder fo secycle used engine oil (WEO)
into new vehicle oil. Engine oils are petroleum remains, such
as used motor oil from garage, as it reflects many physical and
chemical properties of bitumen. Additionally, as food
production has increased in response to a rise in population,
there is a significant increase in the amount of kitchen waste
produced, We are aware that one of the most often used
kitchen supplics is cooking oil, which may be made from a
variety of materials including plant and vegetable oils, animal
fats, and a number of other sources. Waste cooking oil (WCO)
can be collected from many sources,mainly from frying shops
afler frying and cooking process when various ecatable

Geethu Subash’
Student,
Department of Civil Eﬂgineerit}&
Mangalam College of En gineering,
Ettumanoor, India

Vidya Mohan*

Assistant Professor
Department of Civil Engineering,
Mangalam College of Engineering,
Ettumanoor, India

vegetable oils, animal oils, and palm oil are utilized. Due to
their ability to destroy rivers and other natural resources,
WEO and WCO have become significant enwrfmmcn?al
contaminants. The rightful removal of this waste oil 1s {:t}tclal
since it could make existing regional and national
environmental issues worse. The waste oil is huge threat to the
environment so that it is treated before the disposal into rivers
or streams. From the survey done by International Energy
Agency, India uses 102 billion liters of fuel annually and uses
23 million tons of edible oil. WEO burning will release lots of
pollutants that are airbone in atmosphere and may cause lung
related diseases in the society and have detrimental effects on
their health. After four batches of frying, food business
operators (FBOs) are obligated to dump tke cooking oil,
because it increases the health 1ssues.

According to research, the comparable molecular
structures to bitumen, WEO and WCO have the potential to be
employed in road building to reduce the impact of hardening
on recycled flexible pavement materials after being reused.
Asphaltenes, aromatics, resins, and saturates are the four
fractions which make up bitumen, a result of distilling the
petroleum product. The most plentiful element is water-
soluble, followed by aromatics and resins. The two general
groupings that are most frequently observed are maltenes and
asphaltenes, which can be used to categorise the compounds.
Asphaltenes are made up of resins and saturated and aromatic
compounds, whereas maltenes, which are also soluble in n-
heptane, are made up of resins and saturated and aromatic
compounds. Asphaltenes are the components that are dark in
colour, insoluble in n-heptane, and have the highest potential
and molecular weight.

Here five different ratios of Waste engine oil and Waste
cooking oil is blended with VG40 bitumen and different
bituminous tests like Penetration test, Viscosity test, Ductility
test, Softening point test were performed. The use of waste oil
in bitumen increases the physical properties of the bitumen.
Therefore, properly tuming waste material qualities into
ecologically conscious products can be achieved through the

L
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Abstract— The dairy industry uscs massive amounts of water
to process raw milk for dairy products and generates roughly
3L of waste water per 1L of processed milk. The waste water
discharge from this dairy industry contains a high
concentration of organic material such as fats, carbohydrates,
grease, protein, etc. Due to pollutants available in dairy waste
water, il it is not properly treated then it may cause serious
environmental issues.The present study focuses to treat Dairy
Waste water with environment friendly natural coagulants

like Moringa Oleifera, Neem leaves, Saw dust, Custard Apple .

sceds are in powdered form resulting an effective natural
agent that is modification for highly turbid and untreated
pathogenic water. Various doses of natural coagulants are
evaluated for the efficiency of dairy wastewater treatment.On
comparison various parameters like of TDS, chloride, pH,
turbidity obtained for each coagulant. It was observed that
moringa Oleifera seed powder showed best results with effect
of pH varies as 9.08 — 4.42, TDS varies from 5.02 - 4.38 ppm,
turbidity varies from 162 —44.6 NTU are experimental found
out with the extension.By varing dosage of coagulant that is
Moringa oleifera seeds is recommended as eco friendly non
toxic coagulant for dairy wasté water treatment.

1.INTRODUCTION

Water is key substance for natural and human
activities. Water is tasteless, odorless and nearly colorless
chemical substance which is the main constituent of earth’s
streams, lakes and oceans. Which are used for drinking,
industrial water supply, irrigation, water recreation for many
other uses including being safety returned to environment.
Dairy market volume world wide USD 489,74
billion.Global Ocow milk production volume per year 600
million metric tonnes.With 60% of the world
population,Asia accounts for only 22% of global milk
production, The total world production is more than
530million tonnes for a population of about 400billion
amounts to an average annual per capita availability of
100Kg.

India is rank 1st in milk manufacturing contribution 23 in
step with cent of world milk manufacturing. Milk
manufacturing withinsidg the”us of a has evolved at a
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composite annal boom charge of appmxm:mtfﬂ}’ 6.2
percentage attain 209.ninety six million tonnes in 2020-21
from 146.31 million tonnes in 2014-15. However, over 3%
near five million tonnes of milk get wasted because of
unreliable power supply.

Karnataka daily produces of an estimated milk of 1.6 crore
liters of milk, of which about 1.2 crore liters is “marketable
supply”.KMF procures about 80 lakh liters, which transla_tﬂs
to almost 70% of the milk produced. Before the introduction
of the incentive scheme, KMF procured roughly 50% of the
milk products in the state such as ice-cream, peda, ghee,
butter, and so on. With thie lock down in place, barring ghee
and butter, there is no market for the rest of its bouquet of
products, resulting in stocking up of unconverted milk. At
present, 13484 dairy co-operative societies are functioning,
with in the limit of 14 district milk federations, 23.78 lakh
formers are enrolled as members, out of which 8.37 lakh
formers are active members. The first of the dairy
cooperative that make up KMF started in1955 in kudige,
Kodagu district. KMF was founded in 1974 has Karnataka
dairy development co-operation (KDDC) to implement a
dairy development project run by the World Bank.

2.0BJECTIVES
To study the characteristics of dairy waste water.

1. Preparation of natural coagulants like Moringa
Oleifera seeds, Custard Apple, Neem Leaves, Saw
Dust into powder form,

2. Using different dosage of natural coagulants for dairy
waste water treatment for removal of pH, turbidity,
Chloride, TDS test.

3. Determination of optimum dosage of coagulants,

4, To check the suitability of treated water for irrigation
and used for other purposes.

3.MATERIALS AND METHODOLOGY
Dairy waste water collected from the Bhati dairy
industry in Davanagere. The physio - chemical
characteristics of samples were analyzed. Samples of
dairy effluent were collected in clean containers of 5
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Abstract—Ultrasonic Pulse Velocity (UPY) meter is a widely
used non-destructive testing technique for assessing the strength
?l‘ concrete and other construction materials. The UPV method
involves sending ultrasonic waves through the material using a
transducer and measuring the time taken for the waves to travel
between two points. The velocity of the waves is directly related
to the mechanical properties of the material, such as compressive
strength, elasticity, and tensile strength. This paper provides an
overview of the UPY method and its applications in the
construction industry for assessing the strength and quality of
concrete structures. The paper discusses the advantages of the
UPY method, including its fast, accurate, and reliable results,
and its non-destructive nature. The paper also covers the
limitations and potential sources of errors associated with the
UPV method, along with the methods to minimize these errors.
The paper highlights the importance of UPV testing in ensuring
the structural integrity and safety of concrete structures. UPV
testing can be used to detect early signs of damage and
deterioration, allowing for timely maintenance and repairs. The
UPV method is an essential tooLfor engineers and construction
professionals in assessing ‘the strength and quality of concrete
structures and ensuring their longevity and safety. In conclusion,
the UPV method is an effective and widely used non-destructive
testing technique for assessing the strength of concrete and other
construction materials. This paper provides a comprehensive
overview of the UPV method and its applications in the
construction industry, highlighting its importance in ensuring the
structural integrity and safety-of concrete structures.

Keywords— UPV, Concrete, Transducer, Structral integrity
I. INTRODUCTION

Assessing the strength and integrity of existing buildings is
of paramount importance for ensuring their structural stability
and safety. Traditional methods of strength evaluation often
involve destructive testing, which can be time-consuming,
expensive, and disruptive to the building occupants. In recent
years, non-destructive testing techniques have gauqed
significant prominence, with the Ultrasonic Pulse Velocity
(UPV) meter emerging as, a powerful tool for assessing the
strength of construction materials, particularly concrete,

The UPY method utilizes the propagation of ultrasonic
waves through a material to determine its mechanical
properties, such as compressive strength, clasticity, and tensile

Gokul P.V
Assislant Professor
Dept. of civil engineering
Mangalam college of engineering
Kottayam, India

strength. By measuring the velocity of these ultrasonic waves,
the UPV meter provides valuable insights into the quality and
strength of concrete without causing any damage to the
structure. This non-destructive approach offers numerous
advantages, including fast testing, minimal disruption (o
building occupants, and the ability to assess large areas or
multiple locations within a structure.In this journal, we present
a comprehensive study on the application of the UPV method
for strength assessment of existing buildings. The aim of this
research is to demonstrate the efficacy and reliability of @V
testing in evaluating the structural integrity of buildings,
identifying potential weaknesses, and facilitating informed
decision-making regarding maintenance, repair, or retrofitting
strategies. By harnessing the power of non-destructive testing,
this study seeks to contribute to the advancement of building
assessment practices, promoting efficient and effective
methods for ensuring the safety and longevity of existing

structures.

Overall, the utilization of the UPV meter for strength
assessment of existing buildings offers significant potential to
enhance structural evaluation practices, enabling proactive
maintenance and intervention strategies. By providing reliable
and non-invasive data on the material properties, the UPV
method empowers engineers and building professionals with
valuable information for making informed decisions regarding
the structural integrity of buildings. This research aims to
highlight the benefits and applications of the UPV technique
and contribute to the body of knowledge in the field of non-
destructive testing and building assessment.

II. OBIJECTIVES

The objective of assessing the strength of existing buildings
using an ultrasonic pulse velocity meter is to evaluate their
structural integrity and identify potential weaknesses. By
measuring the velocity of ultrasonic waves passing through
concrete or masonry, the assessment aims to determine the
overall condition of the building, detect areas of deterioration
or weakness, and provide a basis for informed decisions on
maintenance or repair strategies. This helps ensure the safety
and longevity of the building by quantifying material
properties, monitoring deterioration over time, and facilitating
decision-making for necessary intervention
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Abstract— Constructed wetlands (CW) are a
technology for eliminating contaminants from wastewater
that is ecologically beneficial and has been used to treat
municipal wastewater, wastewater from oil refineries,
drainage from agricultural operations, acid mine drainage,
etc. There have been a rather large number of
advancements in the microbiology discipline, which is
expanding quickly. With an emphasis on recent
developments in the last three decades, this book provides
a comprehensive assessment of important CW elements,
including the many types of CW, contaminants and their
removal processes, degradation routes, difficulties and
possibilities, materials, - applications, and theory.
Additionally, an effort has been made to predict future
developments in the field of CW and to encourage these
developments by framing significant unresolved CW

challenges.

Keywords— constructed wetland; wastewater; plants;
microorganisms; remediation; degradation

1.Introduction

Environmental awareness has grown over the past ten
years and concerned political entities from all over the
world have made treating environmental degradation and
contamination their top priority. The efficacy of the
degrading process and the method's cost are typically
considered when choosing an appropriate environmental
remediation technique for a particular kind of waste. The
environmental effect of the chosen remediation strategy is
of particular significarice since, in certain cases, the
daughter product of the degradation process is more
harmful than the initial contamination. Wetlands are often
defined by the soaking of soil over an extended period.
Anaerobic conditions emerge. Wetlands are classified into
two types: natural fresh and salt-water wetlands and
manmade wetlands, Wetlands built for Contaminant
remediation Incorporate complex Inclusive processes
including water, substrate (soil), plants, animals, microbes,
and the environment. Constructed wetlands used a variety
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of remediation approaches, including biodegradation,
phytoremediation, and natural attenuation. \«.Vetland
processes include physical processes such as filtration and
sedimentation, chemical processes such as adsorption and
precipitation, and Dbiological activities  such as
biodegradation and plant assimilation.The great majority
of wetlands have a dense population of vascular plants.

High-density vegetation slows water flow, creates

microenvironments, and provides sorption sites for
pollutants as well as attachment sites for microbes [5]. As
plants die and fall into the water, the plant portions above
the water produce new sorption and exchange sites.
Furthermore, plant debris is an excellent source of organic
carbon as well as nutrients (nitrogen and phosphorus) for
microorganism metabolism. Wetlands have relatively low
oxygen concentrations owing to soil saturation. As a result,
the vegetation in wetlands is restricted to species (vascular
plants) that can flourish in low oxygen environments.

Constructed wetlands have been utilised to treat
wastewater all around the world. For example, CWs have
been utilised in Europe since the second part of the past
century; Germany was the first country to deploy CWs in
Europe . CWs are also in use in several other countries,
including the United Kingdom, Austria, Slovenia,
Switzerland, and Denmark. Some African countries,
including South Africa, Tanzania, Kenya, and Seychelles,
have used CWs. According to certain figures, the cost of
subsurface CWs for wastewater treatment in Africa is
approximately US $5 per person, as opposed to mechanical
wastewater treatment ( activated sludge system), which
costs around US $50 per person . According to a recent
research, the overall cost (including sludge operation,

maintenance, and disposaL)

2. OBJECTIVES

To analyze the characteristics of wastewater.To treat
wastewater using constructed wetland coupled with various
substrates and macrophytes.

To find the removal efficency of pollutants.to test quality of
wastewater by using constructed wetlands for other. benificial
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Abstract—Traffic jams and fatal car accidents are just
two of the significant social issues brought on by the
spectacular increase in the number of motor vehicles
on the road. The distressing human misery and the

serious economic loss caused by the road accidents
demand the alertness.of socicty and call for the solution
of the problem. Tt is therefore necessary to give
increasing awareness to operational characteristics of
highway transportation and study the needs of better
geometric design, capacity, intersections and traffic
signs and signals, parking facilities, design of bus
stands and street lighting.

Keywords: geometric design, capacity, intersection
. INTRODUCTION

The constant growth in traffic flow and the resulting
congestion at intersections have been a chalienge to
transportation  engineers in  recent  years.
Parakandam being one of the dominant developing
junction in Kottayam district faces a major problem
— traffic congestion. Three major roads come and
meet at central junction are the roads from Pala,
Ettumanoor, Ernakplum, and Kottayam. Since
proper traffic signal can control accidents and delay
and can lead to systematic movement of traffic. The
work generally includes engineering survey, traffic
study, planning & design of traffic signal to develop
existing road to lane width required as per standards.

[I. SCOPE AND OBJECTIVE

The traffic signs emphasise reducing the traffic load
on the current road network using various travel
demand management stratcgics. Congestion should

Published by, www.ijert.org”

International Journal of Engincering Research & Technology (1JERT)

ISSN: 2278-0181
ICART - 2023 Conference Proceedings

SUSTAINABLE TRAFFIC SIGNAL
IMPROVEMENT IN PARAKANDAM
- JUNCTION

Geethu Lal

Associate professor

Department of civil engineering
Mangalam college of engineering

Kottayam ,India

be reduced, traffic signals should work better, and
intersection geometry should be improved.

The main objective of the study is to redesign the
traffic signal through traffic engineering,
management and control measures for Parakandam
junction. Towards achieving that, broad objective of

study is as follows,

(i) To develop ideas for traffic improvement based
on scientific analysis.

(ii)To analyse adequacy of the improvement of
junction.

(iii)To carry out traffic survey such as traffic volume
count, pedestrian survey within the study area.

(iv)To workout appropriate regulatory and
engineering measures for improving function of
traffic signal and junction.

(v)To identify existing issues affecting smooth
traffic flow.

(vi)To analyse of pedestrian movement at junction.

(vii)To analyse of traffic movement at junction
I1I. LITERATURE REVIEW

Allen geo Varghese, (2022) studied the traffic
congestion problems at kacheripadi junction. The
traffic survey includes the pedestrian and traffic
volume studies. As the number of vehicles on the
road increased, traffic flow became less safe. The

problem of traffic accidents and congestion in urban
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Abstract-Low density polyethylene (LDPE)
and crumb rubber (CR), both recycled from used
tyres, were combined in order to produce a plastic-
clastomer admixture. For the purpose of strengthening
the base bitumen binder's characteristics, two waste
materials—LDPE and CR—were used. A mixture of
molten bitumen and CR powder with particle sizes less
than 0.7 mm was uscd. The weight of LDPE, CR, and
an LDPE/CR combination was used in the same way to
produce the various confipositions. When compared to
base bitumen, these modified mixtures perform better
in terms of penetration, softening point, and viscosity.
In 2023, 157 million tonnes of polyethylene is expected
to be produced annually throughout the world, These

statistics demonstrate that polyethylene is the most
widely used and consumed polymer worldwide.
Bitumen can be modified to improve pavement
performance at a low cost and with ease of access by
utilising crumb rubber. n. Since these modified
bituminous binders cover aggregates better than base
bitumen over base bitumen alone, it is expected that
using them in pavement will result in a durable

pavement surface.

Keywords: Bitumen; LDPE; Crumb rubber
I. INTRODUCTION

The network of roads have a major role in the
development of an area. The paving industry makes
extensive use of ‘bifuminous binders, Mineral
aggregate and bituminous binders are used to create
the bituminous pavement, Due to an increase in
traffic volume, conventional binders cannot
maintain asphaltic pavement's present performance
standards. Bitumen is modified using crumb rubber
and low density polyethylene. The study analyses
the usage of crumb rubber and low density
polyethylene (LDPE) for bitumen modification.

Today, disposing of plastic garbage has become a
major issue, I8 improper disposal results in issues
including water pollution and soil pollution, The

Ann Mary Jose

Asst, Professor
Dept of Civil Engineering

Mangalam College of Engineering Ettumanoor

Kottayam, Kerala, India

mechanical properties of bitumen can be
significantly modified by adding polymers, which
can modify it. These non-biodegradable materials
are utilised in bituminous pavements. In highways,
bituminous mixes considerably improve the
stability, strength, fatigue life, and other desired
features of bituminous concrete mix, even under
unfavourable conditions of water logging. As a
result, compared to the use of regular bitumen, it IS
expected that the life of the pavement surfacing
course using the modified bitumen will also
significantly increase. By shredding remaining
plastic items from daily life, plastic pellets
are created. The difficulties with pollution and
disposal can be effectively solved by using these
materials in the construction of highway roads.
Crumb rubber is the substance that results when

worn tyres are properly crushed.
I1. LITERATURE REVIEW

According to Professor Lokesh Kumar's 2022 study,
"Effect of LDPE/CR admixture on the properties of
bituminous binder used in paving applications,"
using modified bituminous binders that include Low
Density Polyethylene (LDPE) and crumb rubber in
pavement ends in a durable pavement surface due to
these modified binders coat aggregates and gravel
better than base bitumen does. According to the
study, pavement built with this modified bituminous
binder performs better in terms of durability,
resistance to rutting and cracking, temperature
sensitivity, and fatigue resistance.

A comprehensive evaluation of binder is
done by Angelo Filonzi, Satyavati Komaragiri, K
Lakshmi Roja, and Anand Sreeram (2021). The
main goal of this research was to assess LDPE's
potential as a modifier for use in asphalt mixtures,
The  rheological and  performance-related
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Abstract : Civil engineering is a broad area in which buildings
are planned and designed to meel, specific needs. As we can see
that many developments anﬁ‘d;unges happening in the sector of
construction and everyday new commercial and residential
building projects are initiated. As a resull, thorough planning is
required before beginning construction so that the work may be
completed in a cost-effective manner while still meeting the needs
of the users. The ETABS is an engineering software that helps in
modelling, designing and calculating loads while making a
structure. It is a very useful software in civil engineering field and
provide a vast method to ease out the work of engineers. It anal ysis
the structure in terms of static and dynamic loading conditions.
The structure is analyzed in terms of static and dynamic loads.

Today, there is a large scope in this subject, which allows many

people to work in the respective field.

Ernakulam is a fast-growing metropolitan area. With this
increasing growth comes r‘prbeTE;m of popoulation density,
overpopulation and lack of land availability. To overcome this
problem the most effective solution found out was high rise
buildings. There are different types loading that act on a high rise
building like wind load, earthquake load, live load, dead load eic.

Volume 11, Issue 02
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In this we are focusimg on wind load analysis on high rise

buildings.

Keywords : ETADBS, Wind And Seismic Analysis

. INTRO DUCTION
ea in which buildings are
c needs. As we can s¢€¢,

s taking place in the

Civil engincering is a broad ar
planned and designed to meet specifi

there are numerous advances and change

construction industry, and new commercial and residential

building projects are being begun on a daily basis. As a result,

thorough planning is required before beginning construction

so that the work may be completed in a cost-effective manner

while still meeting the needs of the users. The ETABS is an

engineering software that helps in modelling, designing and

OLIErr Ar
- “NRRIECHIAgalculating loads while making a structure. [tis a very useful

software in civil engineering field and provide a vast method
to ease out the work of engineers. It analysis the structure in
based on static and dynamic loads. Today there is a huge
scope in this field and it gives the opportunity to many peo ple
to work in this respective field.

Ernakulam is a fast-growing metropolitan area. With this
increasing growth comes problems of population density,
overpopulation and lack of land availability. To overcome
this problem the most effective solution found out was high
rise buildings. There are different types of loading that act on
a high rise building like wind load, earthquake load, live load,

dead load etc. In this, we are focusing on wind load analysis

on tall rise buildings.

[I. METHODOLOGY

The major focus of civil engineering is structural design. The
design of the basic components and members of a building,
such as Slabs, Beams, Columns, and Footings, is the most

fundamental in structural engineering,
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Abstract— Residential building is one of the major work
which shows the social progress of the county. For fulfilling the
requirements of the community new techniques and methods are
being developed daily. Engineers are the one who is responsible
for planning, designing and executing the work on
time.Structural Design involves the investigation on stability,
strength and rigidity of struetures. A structural Enginecer
designs a structure based on the loading conditions including
dead load, live load and scismic or wind load.

Keywords— Analysis, Design, STAAD Pro,Residential Building

L. INTRODUCTION

A multi-storey, multi-panelled frame 1is a

complicated statically intermediate structure. Design of a
3storey reinforced concrete building is taken as the project.
There are total 17 number of columns. The design is done
using software the software STAAD Pro. This software
computes the loads, moments, shear forces, deflection etc.

Residential requirement accommodation depends up

on the income, status and classes of people. A poor man may
be satisfied with a single room house but a highly rich family
needs a luxurious building. A standard residential building of
bungalow type will have drawing room, dining room, guest
room, kitchen, store, dressing room, bath room, front
verandah, stair etc., while for other house the number of rooms

may be reduced according to the requirements. Here the
building considered is a 3 storey residential building of

bungalow type .
[I. REQUIREMENTS

Requirements of the building are:

Ground floor: Sitout, Drawing room, Dining room, Kitchen,
Guest bed room, Store, Toilet, Work area, Servants room,

Porch.

First floor: Living room, Balcony, Three bath attached
bedrooms along with dressing room

Second floor: Living room, Library, One bath attached
bedroom along with dressing room, Balcony

Staircase and lift room connecting all the three floors are also
required.

. W=

[II. BUILDING PLAN

Fig.1. Building Plan - Ground Floor

. 2 Buildi ot '
Fig. 2. Building Plan - First Floor /\\ ' —
/ .'J _"‘:___,_,,_..—-—-"—-
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Abstract—  Geopolymer is a  class of
alurtinosilicate  binding materials synthesized by
thermal activation of solid aluminosilicate  basc
materials such as fly ash, GGBS etc with an alkali
metal hydroxide and silicate solution. The present
program investigates the impact of sodium oxides and
silicate di oxide content of alkaline activated solution
on the cs of high volume fly ash based geopolymer
concrete. The solutions 1:2:7, 1:4:5 and 1:7:2 were
prepared and used for casting of standard cubes of
size 100X100mm and cylinders of size 100X200mm.
The result shows that as the sodium oxide and silicate
dioxide content increases the rate of reaction also
increases and the compressive strength  of
geopolymer concrele is correspondingly increasing.
Also it is found that, the geopolymers that are cured
at a high tempcraturc of 80°C possess high
compressive strength than the room temperature

curing

Keywords— Geopolymer, reaction generaling liquid,
silicatedioxide, sodium oxide

1. INTRODUCTION

Cement is used as the binding agent of concrete in
world wide. But the manufacturing of cement will
result in the emission of CO; resulting from the
calcinations of lime stone in 10 the atmosphere
which will result in to serious environmental
issues. In such regard, geopolymer concrete can
be considered as potential applicant material. The
name geopolymer was the first time coined by
Devidovits(1]. In geopolymes.concrete, cement is
replaced by fly ash and ground- granulated blast
furnace (GGBS) and an reaction generating liquid
(RGL) which is a mixture of sodium hydroxide
and sodium silicate will replace the water. This
reaction generating liquid is prepared by mixing
sodium oxides, silicate di oxide and water with
certain proportion, This paper investigates about
this proportion of RGL and the effect of sodium
oxides and silicate di oxide in geopolymer
concrete with 80% fly ash and 20% GGBS.

o '"“-I'Iln‘
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YRM Institute ol Science and
Technology
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2. SCOPE OF THE PRESENT STUDY

The geopolymer mix is mainly consisted t0 four

ingredients |
1) Geopolymer Source Material (GSM)

Powderly ingredient of the mix such as fly ash,

GGBS ctc
2) Fine Aggregate in the form of M Sand

3) Coarsc Aggregale
4) The liquid component known as the
Reaction Generating Liquid (RGL)

The geopolymer source material (GSM) of the
concrete mix was prepared by mixing fly ash and
GGBS in the ratio of 4:1. Thus the binder portion
is having 80% fly ash and 20% GGBS. This
proportion are based on the extensive work on
geopolymer at SRM university at ambicnt
temperature  curing, thercby avoiding the
necessity fact keeping the moulds of GPC mix in
the oven as reported by many research works In
the literature[2].

The three numbers of RGL prepared with varying
chemical composition. The rate of RGL used
RGL/GSM ie, liquid/binder was arrived 0.65
based on the tral mixes to achieve the
satisfactory workability of the mixes.

The compressive strength was required at 7 and
14 days using the cubes of size 100 X100mm and
the split tensile strength were measured using
cylinders of size 100 X 200mm. The test data was
analysed understanding the chemical composition
of RGL and the strength characteristics. |
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3. LITERATURE REVIEW

GajjalaRamya, D SVSMRK Chekravarthy[3]: In this
stud;,r. the dm:clnpmcnt of geopolymer concrete was
carried by using fly ash and GGBS river sand and
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Abstract— Wireless Sensor Network (WSN) gadgets began
with limited-scope WSNs and have expanded to larger-scope
and Internet of Things -based WSNs. Clustering increases
WSN activity. Before picking Cluster Heads (CHs), Nodes are
clustered. Nodes in a dustered WSN, transmit CH
environmental variables. Current sink-selection approaches
presume unlimited data transfer. Multiple CHs using the same
instance, might create complications. Insuffident drop-off
space causes package loss. Sinks should have airy, less-
restrictive regulators. SIS reduces sink nodes. Looser
regulators choose the CH. R-recommendations are used to
standardize. Reductions standardize regulators. These methods
reduce energy, residual energy, First Node Dead, Half Nodes
Dead, Last Node Dead, packet loss, and latency. Good
throughput, latency, reliability, packet loss, durability, power
consumption, and end-to-end delay are accomplished. The
objective of this work is to examine the accessible clustering
systems for further developing sensor network execution due to
different plan limits and streamlining philosophies.

Keywords— Wireless Sensor Network, Cluster Heads, Sink
Selection, First Node Dead, Half Nodes Dead, Last Node Dead.

I. INTRODUCTION

As of late, WSN has gotten a lot of academic attention.
This growing interest necessitated a comprehensive repoit
that would provide scholars with a thorough comprehension
of the request'’s subject. A Wireless Sensor Network (WSN)
is a particularly designated organization made up of a couple
of sensor devices that work together to carry out certain
tasks, such as determining the current weather, making
judgments, and transferring the observed data to the
appropriate target. Since its inception, WSN innovation has
been an integral aspect of the IoT, given that a stand for
associating with exchanging data across various devices to
make clients’ climate executives.

Handsets, sensors, power supply, and microcontrollers
are the four main components of each WSN sensor node.
The sensors' job is to collect continuous measurements of the
fundamental boundaries, while the handling unit examines
the data and transfers it to the Base Station (BS) using the
correspondence component via a sole bounce otherwise
intermediary node [1]. WSNs contain benefited military
observation, well-being checking, rural, calamity the board,

and other continuous observing tasks [2][3]. WSNs are
typically sent to locations that are difficult to reach by
humans. The organization's energy use and adjustment is a
fascinating aspect of the WSN study.

Analysts have been looking for creative techniques to
better increase the energy equilibrium and productivity of
WSNs [4] because, node power sources are limited and non-
battery powered. Because sensor batteries have a finite
lifespan, efforts are being made to extend the life of these
sensors by developing energy-efficient steering rules. In a
WSN, steering is a tiresome movement, but it is the
distinguishing feature that distinguishes WSNs from other
specially constituted remote organizations. Energy-efficient
steering components are essentially designed for a sensible
node to send detected information commencing the Sensor
Node (SN) to the BS, whose determination extends the
organization's administration existence. WSN antenna nodes
are clustered regularly, and this clustering process i
employed to ensure the organization's agility. It also ensures
optimal asset utilization and control of limited company
assets, resulting in energy savings and organizational
stability [5].

In sensor networks, clustering tactics are used on the way
to make certain well-organized asset use and decrease
announcement disbursement, lowering the system's total
power consumption and reducing SN blockage [6].
According to [7], cluster directing is used to decrease
information broadcast rates by leveraging the Cluster Head's
(CH) data pooling approach. This method reduces the SN's
energy requirement by reducing correspondence-related
energy usage. Another reason to use clustering is to improve
load balancing and, as a result, the organization's
administration life. Clustering hopes to extend the
organization's life by adjusting the CHs' obligations.

This study examines available clustering solutions for
improving sensor node execution due to plan limits and
streamlining philosophies.
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the cxponcnial rate 31 which the fechnalagy environment is
expanding, cficctively oulswing

taken info consderstion since traditional security methods
canmet always safegeard rapidly oreated iufarﬁuaﬁéﬁ and
numbers. This is true becsuse both the fechnology being
tarpeted and the actwe and passive attack methods ar
developing quickly. The Internet of Things (IoT) will b
billion conpected devices by 2025, which will undo:

tedl
produce massive amounts of data that must be safesua fe&
snd protected 2t =il costs s it travels around the glabe. Fail
ta do so may result in undesirzble dircumstances. IoT is a part
of Industry 4.0, hence sn Indusuy 4.0 sdution would be the
jdeal eptiae for addressing the numerous IoT difficulties. Te
Seicruiipe ihe sptimd ikria for securing IoT, this arside
compares many elements of the fourth  technological
revolution, induding Cloud Technology, Data Science,
Cognitive Domains, and Blockchain. In addition, this study
also sugeests 2 hybrid method for enhancing and maximizing

the security ange of IoT. Using the hybrid work id POW with

Watch dog Mechanism added this work.

Keywords—Inteme of Thi’ng.ﬁ, Cloud T:dmbldg); li;bnd -

Data Science

 Ynked devices by 2025 {1]. A vasta
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- Contenmporary and or SMART solutions are needed since the

. INTRGDUCTION

The Intemet of Things (loT) is a nexus of related
technologies that is expected to reach its aim of 75 billion
ay of devices transhates

has to be safeguarded [2].

o ®

vast amay of data that

traditional methods of IoT protection are no longer effective

 [3]. Industry 4.0, which was introduced in 2011, compnses

- Cyber-Physical Systems and IoT. (Working on Algorithms).
“The Work Fore of Machmery

(Industrial), Electric

Technologics  (Engineering), and Computers  (Digita
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Revolution) were the components of 1.0. [1765], 2.0 [1870],
and 3.0. [1969] Industrial Revolutions, respectively [4].
technology, cogaitive | information . technology,
cryplocurrency, malware networks, etc. are some of the
nmny pans of this business. The basic phrse, cloud
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through the Intemet or other forms of cyberspace. faaS.

Paa8, and Saa$ are the three comerstones of the eloud [5] In

Service {RauS) and Analytics 2g a Service {AzaStars nzed
angeably {6] and [T} The usc of digital modek o

the ‘brain’s complex cognitive function i the
cagnitive computing (8}

_computing mEmics a hummn

Bv adhering fo the mechine leamng

tegorics, it cphances the decision-
2} and ]10] Blockehain, s netwerk of poer-
has been dubbed the Next Measure of
[11]. The three fundamental tenets of blockchain
immutability, decentralization, and transparency. The st
nc is Cyber-Physical Systens, which involve the opemticn
of Inteiligent Systems and is verified by pre-defined
algorithmic rules [12]. An Intelligent Agent in Arnificial
Intellisence (A1) has two key tmitst 2 system that imeates

- _humans and a system that behaves and thinks logically {13].
This paper focuses on identifying the best industry 4.0 loT

security soiution. For a proper analysis of the topic, all these

Industry 4.0 Parameters arc shown and conirassted m the
~ following subsections.

. INDUSTRY 4.0 ELEMENTS

Industry 40 is a broad autormution  transiion
incorporating several technologies that have the potentiat to
serve as the key response to many Intemet of Things secunty

concems. This section illustrates the Research Background
for cach of these solutions. L

A, Interaet of Things
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Internet M1 In today’s technology age. it refers to asystem
that functions with ¢lectronic things. [t can camy out tasks
either with or without the sssistance of human beings. The
creation of a smart toaster marked the start of the Intemet of
Things. Since then, the JoT has achieved several andnaiss

in terms of populanity, 'Q{{t"?ia s Igy 7;1; E’l?l?igd};ﬁig;;

S PIRR LT S B B
it N

¥

Scanned with OKEN Scanner



LN

- when the
95.52% more effivient than the previous one.

cach s

Srnda ed Infiit

crtid § omdessine a8
§ D O B A R £

oy v g faa
B A &b

'y Padmatal S

of Wircless Sensor Networks Module

sing lo1" Approach

1 < $
I Asana
N
Flovs Ha Fleode vaee Popes 2
;t: F g e By oy gt Yo e e il V;, o It sif ¢ orvg vy ’E st
J
. . s e . v dere Monpasfisos € gl g (A I
=R 3 : i v
i ) 3 A
SES Fomgrinne o TR - Sty AN Fassntaanioiss  hydiosaini p izt ! o
AN 1z Kiryila 1y
s AT AL sfunad T ok grovnpd Lot . ‘5

PN Naveen humar

Abstract: - Microcompaters and med
transceivers  that operale on 3
constitute 1he backbone of wireless
that  monitsr wﬁﬁh:ﬁmcuﬁ{

presseve, light, vibeation levels, do
AWAN sensor pefworks becaus
setup fees. The u200b touc
{ ap te 65000 d

connectinn of
SEpsors on n'hff -urele« nctnm*{'

nireless sulutmns has been decn.*asmg
capabilities ive been grawing, they are gradually
wired vaes in telemetry data gathxrmg sysiem
distance defecting communication. A deep-!carmng
was used in this investigation to preven! th
frum  manipptating data, Sensor- nodes include 4
parameters and estimations. If these pmjccted d.ﬂa 1lu_¢s
are altered, network prrformance will suffer, and. the node’s
Mrume will be reduced. Data security became o prmm) .
were distributed. This new method is

semsar nedes

}\c\nurds. WSN, WAN, L200b touch nemurks. Data

o Secorify.

l INTRODUCTION

\.‘« S\S are very organized at !h:s point [1}. Ten to

fifteen yuars from now, universal Internet access to WSNs
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» GLOBAL PEAK POWER POINT,SHADING FACTOR P
SHADING CONDITIONS, SOLAR ARRAY SIMULATOR. e

The operating point is subsequently
straightforward and requires fewer sensors.

1 Introduction

Due to the reduction of fossil fuels and the growth of the
greenhouse effect, the demand for renewable sources has
grown throughout time. This sources include wind, solar,
wave, tidal and biomass etc. Photovoltaic has become
popular among the renewable energy sources because of
advancement in power electronic techniques, its availability
and being maintenance and pollution free [1]. Photovoltaic
sources will have major contribution to power generation in
future years as the installation of photovoltaic sources is
globally increasing year by year. The photovoltaic system's
output power mainly varies with the temperature and
irradiance level. Partial shading in photovoltaic system
occurs due to clouds, buildings and other adjacent objects,
some part of the module may obtain less intensity of sunlight.
Therefore, under various conditions, the peak power point
varies. Thus peak power point control is difficult process for
efficient PV applications.

Various methods for locating MPP have been established
throughout the last three decades [2]-[11]. These approaches
may vary regarding the quantity of sensors.used, sensor
reliability, complexity, cost, and tracking operation of various
climatic circumstances. These techniques include the
fractional current (FSCC) method, the fractional open cirquit
voltage (FOCV) method, the perturbation and observation
(P&0) method, the incremental conductance (IC) method, the
look-up table method, the artificial neural netwprk method
and the fuzzy logic method. In the event of partlglly shaded
situations, traditional approaches like P&O, ullcremental
conductance, and the hill climbing method may fail to detect
the global maximum power point (GMPP). Few researchers
have suggested a few changes in order to solve the problem
with conventional strategies. ’ e

In the fractional short circuit current approach, it is
assumed that the current Isc and the current at the peak power
point Im under various climatic conditions have a lincar

relationship. One of the easiest offline techniques is this one. 'QJ [
, ' ANGALAM CULLEGE
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But it requires additional switch for shorting the PV panel. In
this method, the computation of Isc demands periodic
isolation of the photovoltaic panel which makes in power loss
generation during such times. This method is not suitable for
partially shaded conditions. In ripple correlation control
method, driving the power change to zero by correlating the
temporal derivative of the PV array's fluctuating voltage or
current. Computational burden and proper selection of scale
factor are the major disadvantages with this technique.
Particle swarm optimization based methods have been
reported in [12].Fuzzy based controllers there have
successfully used to track the peak power point of solar
energy. These outcome show better performance in terms of
the monitoring effectiveness and speed. Even so these
technique require large memory and powerful micro
controllers for performing the computations. This results in
an automatic increase in the price of the photovoltaic system.
The recommended MPPT algorithm in [13] determines the
possible GMPP based on the PV array's open-circuit voltage
before using the P&O-based MPPT algorithm to track the
GMPP. Although this technique performs well for dynamic
tracking, it may not be appropriate for GMMP in complex
partial shading situations. With less monitoring time in [14]-
[16], the GMPP was estimated, although it required extensive
knowledge of the construction of the PV array. In the context
of actual engineering methods, these values are challenging
to measure or anticipate. In [17], where Voc is the open
circuit voltage of every photovoltaic module in the array, it is
assumed that the peaks occur at whole number multiples of
0.8Voc. The search might be limited to the areas around these
regions rather than scanning the MPP over the entire voltage
range of the P-V curve. However, this approach has only
been tested for modest PV systems in the literature.

Thus there is a need of an MPPT algorithm which can
overcome the aforesaid demerits of the the most recent
methods, The proposal should have features of simplicity,
reduced computation and:'reduced cost. These need to be
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Selecting the Optimum Tool for Driving ®
Performance Evaluation by Assessing B
the Ergonomic Methods—An Overview

Arun Chand®, H. Mannikandan(®, and A. B. Bhasi

Abstract Ergonomic analysis of the driving environment is very essential for
enhancing productivity and reducing musculoskeletal disorders (MSDs) of drivers.
The proposed driver distraction model for heavy vehicles examines the influence of
environmental, psychological, and vehicle design factors on driver performance. The
main ergonomic risk factors include long driving hours, poor human—machine inter-
face, incorrect driving posture, vibration due to bad road conditions, driver sleepiness
and age. To evaluate the effect of these factors on driving performance which leads to
MSDs, different ergonomic methods/techniques are available. Selecting a single tool
from these methods is quite difficult due to the heterogeneity of driver ergonomic
parameters. To find the optimum tool, different features of the ergonomic methods
were identified and compared. Integration of these tools used for ergonomic analysis
was an outcome of the advancements in machine learning technology which resulted
in digital human modelling (DHM). DHM combines computer-aided design, human
factors management, and risk evaluation

Keywords Human factors - Musculoskeletal disorders - Driver fatigue - @’J

Ergonomic tools * Digital human modelling

Dr. K. PRATHEESH

1 Introduction Head of Department
Department of Mechanical Engineering

Subsequent paragraphs, however, are indented. Driver ergonomics have been iden-
tified as a source of concern that contributes significantly to traffic accidents. Driver
fatigue is a function of ergonomic issues related to driving. Fatigue is a state of
exhaustion caused by extended periods of driving, tedious road conditions, and a
poor environment or the driver’s features [1]. Driver fatigue caused by ergonomic
issues also leads to a reluctance to drive and a complete withdrawal of attention
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‘ [13] showed that saturation magnetization (Ms) increases for

cobalt ferrite from 9.7 to 56.5 emu/g with decreasing the heating
rate of calcination at 5 °C/min heating rate calcined at 773 K. The
Ms value increases for larger particle sizes and decreases for smal-
ler sizes. Fe,0; got poor electrical conductivity, low specific capac-
ity, and poor cycling stability, which limits its commercial
application. But the development of composite material based on
Fe,0; and graphene enhances the electrochemical performance
of Fe,03 []4}.

Ferrites find applications in battery electrodes, solar cells, sen-
sors, while it lacks in attaining better conductivity and surface area
that is essential in the development of better electrode materials.
The ferrites combining with carbonaceous materials improve the
electrochemical performance of the ferrite electrode material as
certain carbonaceous materials like graphene, CNTs got superior
conductivity and surface area [15].

Samee Gadwal et al. [29] studied the growth of cobalt by devel-
oping the concept of locally varying strain preferably nucleating on
some favourable nucleation sites. This provides a perspective for
engineering a nanocrystalline cobalt system with profound spatial
ordering in which the textural morphologies and magnetic proper-
ties can be tailored. Lokhande et al. [30] synthesized PVA/Ni(OH),
nanocomposite by adding nickel hydroxide in PVA. The flame
retardancy property improved because at high temperature Ni
(OH), decomposes and release water which dilute combustible
gases. Lokhande et al. [31] developed a film on the nickel substrate
demonstrated superior electric conductivity and higher surface
area which resulted in rapid electron transfer and more active
mass deposition. Vertical nanorods grown on the rGO sheet was
found to maximize electrode performance. Chavan et al. [32] syn-
thesised battery-type electrode Ni(OH),/Ni tested as an electrode
for supercapacitor which exhibited superior electrochemical per-
formance. The excellent electrochemical performance is due to
materials unique nanostructure where thin nanosheets build the
nanobelt-like structure. Lokhande et al. [33] studied presence of
highly conductive reduced graphene oxide enhances the charge
transfer process and facilitates electrolyte diffusion without aggre-
gation of active material. From the result, discussion attributes that
Ni(OH),/rGO composite has better electrochemical performance
than pure Ni(OH); and which indicates that composite material
is a promising candidate for supercapacitor electrode.

Thus, in this paper, the influence of magnetic particles such as
CoFe,04, Nig25Zng75Fe204, NiFe,04, NiCoFe,0,4 with graphene on
thermal and magnetic properties was studied.

2. Experimental

2.1. Materials

Table 1 shows the list of chemicals used in this research work.

2.2. Synthesis of graphene

Graphene oxide was synthesized by modified Hummer's
method. Initially, 3 g of graphite powder dispersed into conc.
H,S04 to H3POy4 solution (9:1 ratio), was kept on a magnetic stirrer.
Then, 18 g of KMnO4 was added to the solution pinch-wise, This
solution was heated to 55 °C for 12 h. Further, the solution was
kept in the ice bath to quench the reaction. Followed by the addi-
tion of 400 ml distilled water (DW) and 3 m] of 30 % H,0; into the
solution. The residue material was washed with 30 % HCl + DW
solution and dried out at 40 °C in the vacuum oven.

Materials Today: Proceedings xxx (xxxx) xxx

Table 1

List of chemicals used.
Material Manufacturer
Graphite flakes Alfa Asear,
Concentrated sulfuric acid (H2504) SD fine Itd.
Phosphoric acid (H3PO4) SD fine Itd.
Hydrochloric acid (HCI) SD fine Itd.
Hydrogen peroxide (H,0;) SD fine Itd.
Potassium permagnate (KMnOg) SD fine Itd.
Ethanol
N, N dimethylforamide (DMF) SD fine Itd.
Polyvinylpyrrolidone (PVP) Sigma Aldrich, India
Nickel Nitrate (AR) Ni(NO3),-6H,0 SD fine Itd.
Cobaltous Nitrate hexahydrate (AR) Co SD fine Itd.

(NO3);-6H,0
Zinc Nitrate (AR) Zn(NO3),-6H,0 SD fine Itd.
Ferric Nitrate (AR) Fe(NO3);.9H,0 SD fine ltd.
NaOH pellets Nice chemicals Itd.,
Kochi

2.3. Synthesis of magnetic particles

2.3.1. Preparation of CoFe;04, NiCoFe;04, NiZnFe,04

The magnetic nanoparticles were prepared by the co-
precipitation method. Cobalt nitrate (0.5 M) and Ferric nitrate
(1.0 M) mixture solution was fed into a 100 ml NaOH solution by
maintaining a constant pH value with constant stirring. Nickel
nitrate (0.1 mM), cobaltous nitrate (0.1 mM), iron nitrate
(0.2 mM) were dissolved in distilled water and stirred for 3 h con-
tinuously. NaOH was added to maintain the pH to 12. 0.2 mmol of
iron (11I) nitrate, 0.025 mmol of nickel nitrate, and 0.075 mM zinc
nitrate, and the solution stirred for 2 h. NaOH solution is added to
maintain pH to 12. All the precipitates were then filtered out and
washed with distilled water several times. Further, the precipitates
were dried at 110 °C for 12 h.

2.3.2. Preparation of NiCo,0.4/Graphene and NiFe;04/graphene

Nickel nitrate (2 mM), cobaltous nitrate (4 mM), were dispersed
in deionized water. Graphene was added in 5 and 10 wt% mass
ratios [27,28]. This was kept in the autoclave for 12 h @ 160 °C.
The mixture was washed with ethanol and deionized water to
get the precipitate. Finally, the precipitate was annealed at 60 °C
for 12 h.to obtain NiCo,04/graphene powder.

For the synthesis of NiFe,04/graphene, 26 mg of graphene got
dissolved into 70 ml of ethanol with sonication for 1 h. Then
291 mM of Ni(NO3),-6H,0 and 808 mM of Fe(NO3);9H,0 were
added into the graphene solution with stirring for 30 min at room
temperature. The pH was maintained at 10.0 with 6 M NaOH solu-
tion. This was kept in an autoclave for 20 h @ 180 °C. Finally, the
precipitate was washed and dried (see Fig. 1).

2.4. Characterization

2.4.1. SEM/EDAX

The morphology of the Graphene and ferrite powder was stud--
ied by scanning electron microscope (SEM) (model JSM 840A, JEOL)
showed in Fig. 1. The X-ray diffractometer with CuKa radiation (A is
the wavelength of the X-ray radiation = 1.5406 A) source, the X-ray
diffraction pattern of the sample is recorded with a step scan mode
(0.068/s) and the intensity data is collected over the range of 20~
90. From the XRD plots (Fig. 2) the interplanar spacings of NiCoFe,-
0,4, CoFe,04 nanocrystals obtained similar values of 0.239 nm, cor-
responding to the (311) crystal planes of NiCoFe,04 [16] while
that of NiFe,04, Nig2sZng7sFe,0,4 got 0.256 nm, correspongiing"i‘g
the (311) crystal planes. The intense peak at. 35‘;wi§g;’d}§§écing
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Fig. 1. SEM of Graphene and NiCoFe,04 with graphene.
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Fig. 2. XRD plot of (a) CoFe;04, (b) NiFe,0, sintered at 1200, (c) NiCoFe,0, sintered at 1200,

of 0.25 nm corresponds to the (311) plane of NiFe;04 nanoparti-
cles [17,18]. )

The average particle size also was determined from the t.”ull
width at the half maximum (FWHM) of the XRD patterns, using
the well-known Scherer formula:

D = 0.9 J/(Bcos 0),

where D is the crystallite size (nm), p is the full width of the diffrac-
tion line at half of the maximum intensity measured in radians, A is
the X-ray wavelength of Cu Ko = 0.154 nm, and 0 is the Bragg angle.
The particle sizes estimated using the Scherer formula were found
to increase with the calcination temperature, CoFe,0y it is from
about 44 nm at 1200 °C to about 77 nm at 1400 °C (Table 1), a sim-

ilar increase with the calcination temperature, from about 10 nm at
673 K'to about 41 nm at 923 K was reported earlier by Naseri et al.
[19]. With the increase in temperature CoFe,04 particles got
enlarged, CoFe,0, nanoparticles consisting of a core with the usual
spin arrangement and a boundary surface layer with disordered
atomic moments [20]. The existence of a spinglass shell in ferrite
through broken exchange bonds at its surface and variations in
the coordination of surface cations [21]. But for smaller particle size
lowered the surface contribution that decreased the Ms, Similarly,
the average particle
12 nm. Ramadevi, et al. received an average particle size for.cgbalt
ferrite and nickel doped cobalt ferrite samples of 20 47 d27 'm\j§2l.
From Table 2 the radius of the in}puri,ryieg NP“ io (qizgm) was

(

size for NiCoFe;0, is 17 nm, NiFe;Qs. iél_]i‘@%

<.
g

@i\’& N



Table 2
Average particle size (nm) of nanoparticles determined from XRD.

Nanoparticles  Calcination Average particle size Ms
temperature (°C) XRD (nm) (emu/g)
CoFe;04 1200 44 62.2
CoFe;04 1400 77 63.3
NiCoFe,04 1200 17 50.5
NiFe;04 1200 12 30.7

smaller than the host ion Co?* ion (0.74 A), that led to a decrease in
bond length thereby an increase in force constant on both sites.

2.4.2. Magnetic hysteresis measurements

The magnetic field in the range —10 to +10 kOe was produced
by a transformer with 1200 primary turns inducing a voltage in
the secondary turn generates magnetic flux. Thus, a closed ferro-
magnetic circuit is formed. The output range is from 0.00001 to
10,000 e.m.u at room temperature. The primary circuit current
and an induced secondary voltage are sent by a USB data logger
to the computer. The sample was loaded onto a pan which is
rotated at 360° w.r.t magnetic field. The output from the testing
set up named PAR 155 is fed to X — Y/(t) recorder.

3. Results and discussions

3.1. Magnetic property analysis of cobalt ferrite, nickel cobalt ferrite
and nickel zinc ferrite

M—H magnetic hysteresis loops of CoFe;03, and Nig2sZng 75Fe,-
0,4 sintered at different temperatures are plotted in Figs. 3 and 4.
Hysteresis loops of the nickel ferrite and nickel-cobalt with gra-
phene samples analyzed are represented in Fig. 5. We can observe
different behaviour for the samples with graphene addition for
NiCo5wt.-graphene and 10 wt graphene after moderate tempera-
ture sintering but NiFe-graphene obtain very similar loops for the
unsintered samples. )

From Fig. 5 magnetic hysteresis curve of NiCoFe,04 with 5 wt%
graphenes obtaining the Ms value 40.8 emu/g and with. 1_0 wt% gra-
phenes obtaining the Ms value 43.8 emu/g. The addition of gra-
phene to Nickel Cobalt Ferrite ilnprpved Fhe saturation
magnetization from 40.8 to 43.8 emu/g w1_th an increase in gra-
phene content from 5 to 10 wt%. Hence an increase in magnetiza-
tion of 6.8 % was obtained with the influence of graphene alone.

T i |
a) | i i
] @ -
—=—1200 g 5
—e—1450 ; |
—a— 900 L |
1 ' ]
% 0 |
5 a
= |
.14 | |
| %
; 1
3 — ] B i
| | a
T
-10000 -5600 0 5000 10000
Field strength (H)

Fig. 3. CoFe;03 (900 °C sintering) = 53.74 emu/g CoFe,0; (1200 °C sintering) = 62.2 emu/g CoFe,0; (1400 °C sintering) = 63.36 -gmﬁ/g

Magnetization (Oe)
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Fig. 4. Nig25Zng;sFe,0, sintered @ 1200 Ms = 31.48 emu/g and NiCoFe,05 sintered
@ 1200 Ms = 50.57 emu/g.

While Nickel Ferrite with 20 wt% graphene without sintering gain-
ing the Ms value 30.79 emu/g.

From Fig. 5(a) the NiCoFe,0; for 5 wt% and 10 wt% graphene
samples shown different hysteresis loops, with non-attainment
of saturation, that proves an onset of superparamagnetic behavior
[23]. Based on the typical shape of MH curve which is same as that
mentioned by Suneetha et al [34].

For the CoFe, 0y (Fig. 3(a)) the area under the curve is higher at
lower sintering temperature than at higher sintering temperature
that is associated with greater magnetic losses. The reaction for
the formation of Cobalt ferrite is as given below:

Co + Fe,03 + 0.25NaOH — CoFe,04 + 0.25Na + H,0

Ceylan et al. [24] reported with NiFe,04 gained a saturation
magnetization, with the Ms value 52.9 emu/g, where an improve-
ment in hysteresis was through alignment of atomic spins by
exchange interactions along with rotational barriers due to magne-
tocrystalline, magnetoelastic, and shape anisotropy that con-
strained the particles in different metastable orientations. Here
NiFe;04 gained 30.7 emu/g with the smallest average particle size
12 nm. Dey et al. [25] synthesized nanosized NigsZngsFe,04 by the
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Fig. 5. Magnetic hysteresis curve (a) NiCo,04-5 wt and NiCo,04-10 wt graphene (b) NiFe;04 —20 wt-graphene without sintering.

high energy ball milling method with a specific saturation magne-
tization 30.7 emu/g at 27 °C while with Nio25Zng7sFe,0,4 got Ms
value 31.4 emu/g with the average particle size of 19 nm. Nickel-
substituted cobalt ferrites are highly resistive and magnetostrictive
while cobalt ferrite is a well-known hard magnetic material with
moderate magnetization. Here a higher Ms for CoFe, 0y is attribu-
ted to the increase in the average particle size towards the single
domain size. While nickel ferrite is a typical soft magnetic material
[26] and a decrease in the grain size led to a decrease in the satu-
ration magnetization. The interaction of nickel with graphene dis-
turbs the hybridization between d electrons of Nickel and pi orbital
of graphene. Thereby, a small magnetic behaviour exhibited by the
graphene. Also, graphene is nonmagnetic in nature as the electrons
in the outer rings are perfectly paired but when got twisted or
stacked graphene generates some magnetism. Hence an ultimate
increase in the magnetic property with the increase in graphene
ferrite composite.

Table 3
Weight loss at various temperature range.

3.2. TGA-DTG of NiCoO4-5 wt-graphene, NiCo,04-10 wt-graphene,
NiFe,04-graphene

Table 3 lists weight loss at various temperature ranges. Fig. 6
gives the TGA-DTG curves (from ambient temperature to 800 °C).
The endothermic peak at around 100 °C accompanied by a higher
weight loss (about 7 % for NiCo,0,4-graphene and 3 % for NiFe,04-
graphene) can be attributed to the dehydration of absorbed mois-
ture content of the sample. The endothermic peak shifted 255 °C
from 148 °C for an increase in graphene weight from 5 to 10 wt%
for NiCo,04 and NiFe,04 20 wt-graphene its 163.39 °C here the
heat absorption is maximum with higher graphene content. In
the temperature range 100-600 °C, 29 % and 19 % mass loss in
NiCo,04 5 wt-graphene and NiCo,0,4 10 wt-graphene respectively.
But for NiFe20wt.-graphene with a single-stage decomposition
obtained 8 % mass loss. For the temperature range 600-800 °C
mass loss of 8 %, 7 %, and 3.9 % respectively for NiCo,04 5 wt-

Samples 0-100 °C

100-600 °C

600-800 °C Residue

6.125 % (0.1134 mg)
7.288 % (0.1566 mg)
3.295 % (0.07693 mg)

NiCo,04 + 5wt.Graphene
NiCo,04 + 10wt.Graphene
NiFe,04 + 20wtGraphene

29.724 % (0.5502 mg)
19.541 % (0.4199 mg)
8.004 % (0.1869 mg)

8.764 % (0.1622 mg)
7.872 % (0.1692 mg)
3.994 % (0.09325 mg)

55.27 % (1.023 mg)
65.26 % (1,402 mg)
84.71 % (1.978 mg)

— NiCo,U, 5 Wi. Graphene
100 —— NiCo,0, 10 wt. Graphene
—— NiFe,0, 20 wt. Graphene
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graphene, NiCo,04 10 wt-graphene, and Ni‘Fe204 20 wt-graphene.
For NiC0,04 10 wt-graphene an exothermic peak around 600 °C
with a small weight loss was observed. Thermal stability enhanced
upon the increase in graphene concentration for NiCo,04 10 wt-
graphene. The residue left for NiFe,0420wt.-graphene gained by
22.9 % for a higher graphene loading.

From Fig. 6(b) two endothermic phase is visible around 350-
500 °C and 500-800 °C represented in DTG curve, This could be
ascribed to the growth of ferrite crystallites. The slope of lead lines
in Fig. 6(b) of phase 1 is evidently slighter than that of phase 2,
which indicates the faster growth of ferrite crystallites in phase

2. Thus, for higher crystallite size thermal stability got enhanced
[25].

4. Conclusion

Different ferrites such as CoFe,04, NiFe,04,, NiCoFe,0, were pre-
pared by a co-precipitation method followed by sintering at 900 °C,
1200 °C, 1450 °C respectively. The investigation ends by under-
standing the strengthening by chemical polarization through inter-
nal chemical bonds attained through sintering. With the increase
of sintering temperatures, the saturation magnetization increases
due to the weakening of spin canting. The magnetic losses of the
composites are due to natural resonance and the eddy currents.
From the TGA-DTG curve, the endothermic peak shifted to 255 °C
from 148 °C for an increase in graphene weight from 5 to 10 wt%
for NiCo,04 and NiFe,0,4 20 wt-graphene its 163.39 °C here the
heat absorption is maximum with higher for 10 wt graphene con-
tent. Within the temperature range of 100-600 °C,29 % and 19 %
mass loss for NiCo,045wt.-graphene and NiCo,0410wt.-graphene
respectively and for NiFe,0, 20 wt-graphene with a single-stage
decomposition obtained 8 % mass loss. Thus, the thermal stability
enhancement achieved with graphene addition with reduced mass
loss and higher heat of absorption. Hence, the addition of graphene
to ferrite leads to the development of lightweight magnetic com-

posites retaining magnetic properties and enhancing the thermal
stabilities.
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perior mechanical properties, high strength, are less abrasive, and
gradable. The main objective of the present work is to study the
reinforced natural rubber composites at different weight fractions
n-treated conditions. At first, the fibre is treated with NaOH, and
both untreated and treated fiber. After the synthesis of a Acacia
osite, the effects of surface treatment on its mechanical properties
I rubber composites were manufactured according to ASTM stan-
technique. The developed composites were then tested for-their
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1. Introduction

Modern polymer chemistry and technology are focused on
preparing nanocomposites and bio-based composlte.s. In the case
of polymer-based composites, nanotechnology provides .SOlUtIODS
to several problems, and the advanced nanomaterials tpus
obtained have specific properties suitable for demanding a'pphca-
tions. A composite material can be defined as a macroscopic com-
bination of two or more distinct materials. Acacia caesia requrced
biodegradable composites are the best alternative to Fonvennonal
materials. Acacia Caesias are cheaper in cost, envxronmer.lta.lly
friendly, and biodegradable. The matrix materials are the majority
part of the composite, which binds the fibres to each pther in the
composite to increase the adhesion between the‘mamx and fiber.
The reinforcing materials are mainly fibre materials, a_nd they are
used to increase the strength and stiffness of thg matrix [11]. Nat-
ural rubber is a naturally occurring e]astqmenc pplymer of iso-
prene (cis-1, 4-polyisoprene). The reinforcing efﬁcllency of ac.aqa
caesia depends upon the nature of'cellulo‘se and'lts crystallinity
[2]. Components which are present in AFaCla Caesias are cellulose
(at-cellulose) hemicelluloses, lignin, pectin, and waxes. The moder-
ate mechanical properties of Acacia Caesias prevent them from

https://doi.org/10.1016/j.matpr.2022,11.099
2214-7853/© 2023 Elsevier Ltd. All rights reserved.

being used in high performance applications where carbon'fibre
reinforced composites would be utilized, but for many reasons
they can compete with glass fiber. The low specific weight, which
results in a higher specific strength and stiffness than those of
glass, is a benefit. The use of renewable Acacia Caesias contributes
to sustainable development. The developed composites were then
tested for their mechanical properties; tensile, tear, density, abra-
sion, hardness, compression, and cure properties. The properties
of a composite are dependent on the properties of the constituent
materials and their distribution and interaction [12]. At present,
composite materials play a key role in the aerospace industry,
the automobile industry, and in other engineering applications as
they exhibit outstanding strength to weight and modulus to
weight ratios. Tables 1 and 2

NR is a naturally occurring elastomeric polymer of isoprene (2-
methyl-1, 3-butadiene). It can be extracted from the latex of only
one kind of tree, the Hevea Braziliensis. Cellulose is a natural poly-
mer consisting of Danhydroglucose (C6H1105) repeating units
Joined by B-1, 4-glucosidic linkage at the C1 and C4 positions.
Hemicellulose is different from cellulose. It comprises a group{_\g&
polysachrides compiled from a combination of five and six carboft

ring sugars. Lignin is a complex hy,drocarbon( R%Lymenw’i‘t ‘both
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Table 1
Details of samples.
Ingredients G (gm) 1(gm) 2(gm) 3 (gm) 4 (gm) 5 (gm) 6 (gm) 7 (gm) 8 (gm) 9 (gm)
Natural Rubber 100 100 100 100 100 100 100 100 100 100
Zn0 5 5 5 5 5 5 5 5 5 5
Steanc Acid 15 15 15 15 15 15 15 15 15 15
™Q 1 1 1 1 1 1 1 1 1 1
(& 0.6 0.6 06 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Sulphur 25 25 25 25 25 25 25 2.5 25 25
Table 2 automotive and aerospace industries. Plywood can be replaced
Contents of the composites. with some fiber-reinforced composites [4].
Samples Natural Rubber Acacia caesia
- Length (mm) Weight (gm) 2. Literature review
G 100 - -
1 100 5 10 Nowadays, we need more good materials to replace older mate-
§ }38 § gg rials for many uses, so we need to find some new materials like
4 100 10 10 composites. Composites have many more good characteristics than
5 100 10 20 normal materials have. We can see that natural rubber reinforced
6 100 10 30 with banana fibre possesses high strength and is comparable with
; :gg 12 ;g other such materials. And sisal fibre reinforced rubber also pos-
9 100 15 30 sesses good properties. [5].

aliphatic and aromatic constituents, and it is totally insoluble in
most of the solvents and can’t be broken down into monomeric
units. Lignin is considered to be a thermoplastic polymer having
a glass transition temperature of around 900 °C and a melting tem-
perature of around 1700 °C. It is totally amorphous and hydropho-
bic in nature. It is not hydrolyzed by acids, but soluble in hot alkali,
readily oxidised and easily condensable with phenol [3]. Chemi-
cally, NR is cis-1, 4-polyisoprene. It is a linear, long-chain polymer
with repeating isoprenic units (C5H8). It has a density of 0.93 KG/
m3 at 20 °C. Natural trans-1, 4-polyisoprene is a crystalline ther-
moplastic polymer. Here we used Ribbed Smoked Sheet Grade 4
(RSS4).

The main component of acacia caesia is cellulose. They are basi-
cally lignocellulosic with helical wound cellulose microfibrils in an
amorphous matrix of lignin and hemicellulose. These fibres consist
of several fibrils running along the fibre length. In addition to cel-
lulose, a lesser quantity of hemicelluloses and lignin will be pre-
sent in the fibers. Lignin is the cementing material for the
cellulose fibril, and it gives strength to the fibers. The fibre proper-
ties are dependent on its chemical composition and internal fibre
structure, which vary along the different sections of the same plant
and also between different plants [15].

The proportions used for our experimental work are based on
an analysis of a literature review of recent journals related to rub-
ber composites obtained from natural and artificial fibres. From the
data obtained, we can see that many mechanical properties and
chemical structures were changed, thereby increasing their physi-
cal properties [14). We can produce products with low investment
at a low cost. More importantly, the most significant advantage of
acacia caesia as a substitute for traditional materials is that it is
completely biodegradable, making it extremely environmentally
friendly [13]. Furthermore, the raw fibre material is abundant in
nature. It's one main drawback is that it can’t be used in high-
strength applications for some particular Acacia Caesias. Natural
rubber composites with acacia caesia (acacia caesia) reinforcing
are used in a wide range of engineering and consumer products.
Wear resistant and anti-vibration pads, floor mats, door panels,
193d~bearing bushes, and other items can be made from this mate-
rial, which has improved tensile and tear strengths. These materi-
als are used in the manufacture of toys, as well as in the

It was to obtain the natural rubber composites filled with short
jute fibres and investigate the influence of the applied fibrous filler
amount on the tensile properties, tear strength, behaviour under
cyclic compression, hardness, rebound resilience, abrasion resis-
tance, density, and swelling parameters (by the equilibrium swel-
ling method) of composites. Moreover, morphological analysis (by
the SEM method) and dynamic mechanical analysis (by the DMA
method) were performed. On the basis of FTIR and TGA results,
the chemical composition of applied short jute fibres was esti-
mated. The use of natural rubber as a matrix and short jute fibres
as a filler permits the production of environmentally friendly
materials because both components are derived from natural and
renewable resources [1].

A series of short-isora fiber-reinforced natural rubber compos-
ites were prepared by the incorporation of fibres of different
lengths (6, 10, and 14 mm) at 15 phr loading and at different con-
centrations (10, 20, 30, and 40 phr) with a 10 mm fibre length.
Short-fiber- reinforced rubber composites are a rapidly growing
class of materials because of their improved physical and mechan-
jcal properties, easy processability, and economic advantages.
Mixes were also prepared with 10 mm long fibres treated with a
5 % NaOH solution (3].

The sisal and oil palm fibres were incorporated into a natural
rubber matrix, and the influence of fibre ratio on the cure and ten-
sile properties of hybrid fiber-reinforced natural rubber compos-
ites was analysed. Tensile strength and modulus were found to
decrease with the loading of oil palm fiber. Longitudinally oriented
composites showed better mechanical properties than transversely
oriented composites. Maximum torque values were found to

increase with oil palm fibre content. A positive hybrid effect was

observed for the tensile properties [6].

A bio-based nano-sized material, cellulose nanocrystats (CNC).
extracted from southern pine pulp, was employed as a reinforcing
agent in a natural rubber (NR) matrix was studied. The NR/CNC
nanocomposites were prepared by a solution mixing and casting
method [2].

Characterize mechanical properties such as tensile strength,
tear strength, and hardness for both longitudinal (00) and trans-
verse fibre orientations (900) of a hybrid composite with unidirec-

tional, continuous, and 40 % v/v hybrid of banana fibre ag(j‘:.sis‘ﬂrlz\,::\}.‘\xz

fibres (1: 1) natural rubber latex. Banana and sisal 'ﬁl?{les‘ﬁai{etl‘ﬂ’ade

up of thick-walled cell tissue and boncjed by ngturafgurp;;ﬂanana

fibre is similar to natural ,bamténq fibre,-but its fineness and spin
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ability are better than bamboo and ramic fibres. It is mainly com-
posed of cellulose, hemicelluloses, and lignin. Both banana and
sisal fibres are good alternatives to synthetic fibers. The fibres
are also eco-friendly, chemical-free, non-toxic and odour-free.
The elastomer material developed from rubber latex and hybrid
(B/S) fibres as reinforcement exhibited improved mechanical prop-
erties like tensile strength, tear strength, and hardness. The longi-
tudinal (00) loaded hybrid (B/S) fiber-latex specimen gave an
increase in tensile strength over pure rubber latex and an increase
0f 282.7 % in tear strength over pure latex for 40 % v/v fibre loading.
The hardness of the developed materials improved as well com-
pared to pure latex [5].

Jute fibre of different lengths is selected and it is mixed with
natural rubber. The fibres are uniformly cut into sets of lengths
of 5 mm, 10 mm, and 15 mm, each weighing 20 g for each 100 g
of natural rubber. The fibre was mixed with rubber in a laboratory
by two roll mixing mills with a size of 150 x 300 mm as per ASTM
at a friction ratio of 1:1.25. The mill opening was set at 0.2 mm. The
nip gap, mill roll speed ratio, and number of passes were kept the
same in all mixes. The test specimens for determining the physical
properties were prepared in standard moulds by compression
moulding on an electrically heated hydraulic press at 150 °C.
Mechanical properties such as ultimate tensile strength, tear
strength, swelling and hardness characteristics of the composites
are tested. The incorporation of fibre into the rubber matrix
increases the hardness of the composites, which is related to
strength and toughness. The close packing of fibres in the com-
pound increases the density while decreasing the resilience. The
properties are improved by the incorporation of jute fibre. This
demonstrates that an effective treatment and high-precision man-
ufacturing can significantly improve mechanical properties. The
properties vary with a change in their length. The best result for
curing time and tensile strength is obtained for a 5 mm mix at
13.93 MPa. The best results for tear tests and swelling tests are
obtained for 10 mm mixes. The maximum tear strength is
33.56 N/mm. Maximum hardness is 56 Shore A, which is given
by a 15 mm mix [7].

Elastomeric composite using only naturally occurring materials.
Two additional samples were made with the addition of 10 % w/w
activated coconut shell powder to evaluate the effect of filler pow-
der in the composites. A total of six samples were made and are
being evaluated for their mechanical properties like tensile
strength and tear strength. The results show that an increase of
73 % tensile strength was obtained for alkalized sisal fibre compos-
ite with respect to natural rubber. Tear strength showed an excep-
tional increase of up to 246 % for alkalized sisal fiber. Hardness
values increased to 200-228 % for the composites. The best abra-
sion resistance is shown by alkalized impregnated fiber. Compres-
sive strength is the maximum for raw fibre and coconut shell
powder filled rubber composites [8].

3. Experimental setup

In this experiment, we used a universal testing machine to find
out tensile strength and tear strength. A hardness testing instru-
ment is also used for finding the hardness value. The test is done
as per ASTM standards.

3.1. Objectives of the research work

The major objectives of the work are to analyse the cure time
and mechanical properties and to compare the properties of com-
posite samples at different lengths and weight fractions with those
of normal rubber.
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3.2, Experimental procedures

3.2.1. Composite preparation

The composites were prepared by the embodiment of acacia
caesias of different lengths and different loadings for fibres into
the NR matrix along with suitable chemical composition. Mixes
were made according to ASTM specifications in a laboratory
(150 x 300 mm) two-roll mixing mill with a friction ratio of
1:1.25. The mill's opening was set at 0.2 mm. The fibre was intro-
duced at the end of the mixing process, with special attention paid
to maintaining the compound flow direction so that the majority of
fibres followed it. At 150 °C, the samples were vulcanised [9].

3.2.2. Cure characterisation

After the mixing of materials, the vulcanised material matrix at
150C will undergo finding cure time. “Cure time” refers to the
amount of time it takes for an elastomer to cure entirely. The bond
will fail if an elastomer is not given enough time to cure. Cure
refers to the variation in cure characteristics of composites with
different fibre lengths and loadings. In general, for all of the mixes,
the torque initially decreased, then increased, and finally levelled
off. The levelling off was an indication of the completion of curing.
The introduction of fibres into the mix generally increases the tor-
que values. This increase was due to the presence of long natural
fibers, which imparted more restriction to deformation [9].

3.2.3. Specimen preparation

Compression Moulding and Injection Moulding are the two
most common methods for moulding rubber matrix. Compression
moulding is the most popular option among these options, accord-
ing to studies [9].

3.2.3.1. Compression moulding. The compression moulding machine
used is indexpell. The rubber fibre matrix is preheated and inserted
into a heated mould cavity in this process of moulding. The top
force, or plug member, is used to close the mould, and pressure
is applied to drive the material into contact with all mould areas.
The specimen is then cured under heat and pressure. Vulcanisation
is another name for this process. Compression moulded specimens
come in a variety of shapes, each with their own set of mechanical
properties [9].

3.2.4. Tests for mechanical properties

3.24.1. Tensile test. The test is conducted on the UTM machine
Instron 5965 by holding the specimen at 90° perpendicular and
applying force in the opposite direction, the material elongates
and breaks at the maximum ultimate breaking point, which is
determined in accordance with ASTM D412 Fig. 1.
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3.2.4.2. Tear test. On the same universal testing machine, which is
Instron 5965, the tear strength, a measure of a material's resistance
to tear force, is determined in accordance with ASTM D624. A test
specimen with a 90-degree angle on one side and with tab ends is
used to determine the tear strength of Acacia Caesia fibre rein-
forced natural rubber composites Fig. 2.

Fig. 2. Specimen for tear test.

3.2.4.3. Hardness test. Hardness measurement of a substance
implies the resistance of a material to undergoing plastic deforma-
tion. The shore A durometer is commonly used to evaluate the
hardness of elastomers such as natural rubber. A durometer with
a reading of up to 90 units on the shore. The shore A durometer
is simply placed above the specimen and applies 2 Ib of force for
4 s, and three trials are taken into account and are determined in
accordance with ASTM 2240 Fig. 3.

Fig. 3. Shore A durometer.

Table 3
Test results of different samples.
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3.3. Materials and preparation

3.3.1. Specimen and sample formation

The basic constituents of this work are naturz! ro
base material and acacia caesiz fAcacia Caesiaj as rei
material. For composite preparation, natural rubber havi
weight of 100gm and acacia caesia (acaciz caesia) havinz }
of 5 mm, 10 mm, 15 mm and weights of 15gm, 30zm. 2n
were selected. Using two roll mills, compounding of natural rubt
only and natural rubber + acacia caesia takes o

place, 2nd chemicals

are added in betvieen the processes. Using a cure time testing
machine, the cure characteristics of the composite are ¢

S

After this process, the composite has to be gone for the compres-

€107 12

sion moulding at 1500C to form the fabricated structure {10L

4. Results & discussion

The compression moulding technique necessitates cure time in
order to manufacture composite materials. At a temperature of 150
to 160 *C, the mould is created by compressicn for the curingz rime.
The presence of fibres in compounds has an advantagecus quality
for the composite by forming a matrix with cross links. The rein-
forcement of acacia caesia (Acacia Caesia) to nzturz] rubber has
high reinforcing efficiency, which influences the vulcanisation pro-
cess and the formation of cross links in the matrix.

4.1. Tensile strength

From Table 3, the highest tensile strength was sample-3. This
happened because there were fibres that held together the natural
rubber matrix so that the composite became stronger and
increased the bonding between acacia caesia and naturz] rubber,
The test results show a decrease in tensile strength from sample
7 to sample 9. Tensile strength tends to decrease due to the exces-
sive content of the natural fiber. The sample becomes harder when
adding more fibres to the natural rubber.

4.2. Tear strength

From Table 3, the highest tear strength was for sample —8. Here,
when the fibre content is increased, the tear strength also seems to

increase. But all the samples with fibre loading show better tear
strength than the acacia caesia alone.

4.3. Hardness

From Table 3, sample-5 has a high hardness valﬁe. And sample-
9, with high fibre loading, has the least value. From the above
charts, samples having less fibre content show better properties

i Tear Strength (KN/m) Tensile strength Hardness
i (Cs"er;::?f (Young's Modulus) (Shore A)
Sample G 300 042 328.06 21
Samzle 1 300 228 11054 27
Sample 2 300 4.56 ?22327 38
Sample 3 284 9.1 i .72 24
Sample 4 300 323 =
Sample 5 283 5.83 i
Sample 6 753 13.01 2 .S
Sample 7 323 9.78 ‘g 21
Sample 8 440 15.19 0
Sample 9 783 10.79 153
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than natural rubber. Samples 2, 3, and 5 have better results in all
three mechanical properties (Hardness, Tear strength, and Tensile
strength), so samples 2, 3, and 5 can be chosen among all these
for our purpose,

The results don't suggest that a particular sample is good in all
categories, but they show tremendous variation in its properties
apart from natural rubber alone, Depending on the criteria of oper-

ation and usage, samples can be considered and focused on further
development.

5. Conclusions

This work shows the successful fabrication of Acacia Caesia
reinforced natural rubber composites. Acacia Caesia reinforced
composite has a decreasing tensile strength in fibre loading. With
the Acacia Caesia fibre reinforced natural rubber composite, we
got an increasing value of tear strength with the increase in fibre
loading. It indicates that the adhesion between Acacia Caesia fibres
and natural rubber is more effective. Material made from Acacia
Caesia fibre is more advantageous and has mechanical properties
comparable to other composite materials. In addition, the hardness
value increased. There is a huge possibility of combining Acacia
Caesia and rubber to form a composite, which would be extremely
beneficial to the rubber industry because it would be a bio compos-
ite that is more environmentally friendly and biodegradable.

Data availability

Data will be made available on request.

Declaration of Competing Interest

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

Materials Today: Proceedings xoex (xooex) xux
References

[1] ). Datta, M. Wioch, Prep.
composites filled with
763-782.

[2] C. Zhang, Y. Dan, ). Peng, LS. Turng, R. Sabo, C, Clemons, Thermal and
mechanical properties of natural rubber composites reinforced with cellulose
nanocrystals from Southern Pine, Adv. Polymer Technol, (2014).

[3] L. Mathew, R. Joseph, Mechanical properties of short-isora-fiber reinforced
natural rubber composites: effects of fiber length, orientation, and loading;
alkali treatment; and bonding agent, Appl. Polymer Sci. 103 (2006) 1640~
1650.

[4] F. Chigondo, P, Shoko, B.C, Nyamunda, M. Moyo, Maize stalk as reinforcement
in natural rubber composites, Sci. Technol, Res, 2 (6) (2013) 263-271.

[5] R. Gopakumar, R. Rajesh, Development and characterisation of eco-friendly
40% v/v hybrid banana/sisal fibers-natural rubber latex composite, J. Eng. Appl.
Sci. 13 (10) (2018) 3505-3510,

[6] MJ. John, K.T. Varughese, S. Thomuas, Green composites from natural fibers and
natural rubber: effect of fiber ratio on mechanical and swelling characteristics,
J. Natural Fibers (2008).

[7] N.M. Muhammad Hijas, P. Pramod, P, Prasanth, Sivam, P. Sivasubramanian,
Development of jute fibre reinforced natural rubber composite material &
determination of its mechanical properties, Innovative Res Sci. Technol, 3 (12)
(2017) 207-212.

[8] R. Gopakumar, R Rajesh, Development, processing and characterisation of
natural rubber-banana fibre composite, J. Sci. Eng. Res. 7 (6) (2016) 485-492.

[9] K.R. Hari Krishnan, M. Rameez, R. Alexander, et al., Fabrication and testing of
reinforced composites using natural rubber and Acacia caesia, IJIRST 2 (11)
(2016) 626-635.

[10] S. John, R. Joseph, J.M. Issac, Mechanical and cure characteristics of natural
rubber composites with Caryota fibre incorporated in dry stage and latex
stage, Appl. Mech. Mater. (2015) 766-767.

[11] S. Raghavendra, P.B. Shetty, P.G. Mukunda, Mechanical properties of short
banana fiber reinforced natural rubber composites, IJIRST 2 (5) (2013) 1652-
1655.

[12] MG. Maya, S.C. George, T. Jose, M.S. Sreekala, S. Thomas, Mechanical
properties of short sisal fibre reinforced phenol formaldehyde eco-friendly
composites, Polym, Renew. Resources 8 (1) (2016) 27-42.

[13] S. Harish, D.P. Michael, A. Bensely, D.M. Lal, A. Rajadurai, Mechanical property
evaluation of natural fiber coir composite materials characterization 60 (2009)
44-49,

[14] S.S. Rao, J. Madhukiran, et al., Fabrication and testing of natural fiber reinforced
hybrid composites banana/pineapple, Int. J. Modern Eng. Res. (IJMER) 3 (4)
(2013) 2239-3224.

[15] S. Palanisamy, M. Kalimuthu, M. Palaniappan, et al.. Characterization of Acacia
caesia bark fibers, . Natural Fibres 18 (11) (2021).

aration, morphology and properties of natural rubber
untreated short jute fibres, Polym. Bulf, 74 (3)(2017)




Materials Today: Proceedings xxx (XXXx) Xxx

Contents lists available at ScienceDirect

Materials Today: Proceedings

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

Micro thermal behavior of Ti- Mg composite processed through friction
stir processing

S. Selvakumar?, S. Aneesh®, J. Rabi ¢, N. Mohammed Raffic%*, K. Ganesh Babu®

* Department of Aeronautical Engineering, Nehru Institute of Engineering and Technology, Tamilnadu, India

® Department of Aeronautical Engineering, Nehru Institute of Technology, Tamilnadu, India

Department of Mechanical Engineering, M lam College of Engil ing, Kerala, India

< Department of Food Technology, Nehru Institute of Technology, Tamilnadu, India

¢ Department of Mechanical Engineering, Chendhuran College of Engineering and Technology, Tamilnadu , India

ARTICLE INFO ABSTRACT

Article history: Friction Stir Processing (FSP) has expanded its regime due to its promising potential to develop surface

Available online xxxx based composites with enhanced properties. The current study involves addition of 4 % magnesium in
titanium to form a metal matrix composite through friction stir processing to evaluate thermal and

Keywords: microstructure characteristics of the resulting composite material, The main aim of the study is to under-

Friction Stir Processing stand the effect of adding small amount of magnesium over the thermal conductivity of the prepared

Thermal Conductivity composite. The Ti-Mg composite has been prepared through FSP and subjected for heating from temper-

Microstructure Analysis ature ranging from 130 °C — 530 °C. The composite material obtained through FSP is found to possess

better thermal conductivity with a improvement ranging from 7.35 % — 8.86 % than the base material.
SEM analysis carried out ensures the presence of magnesium particle dispersed in titanium base metal.
Regression equation developed for the percentage increase in thermal conductivity have resulted with
low error percentage ranging between —2.4 % to 8.44 %. The study carried out ensures the potential of
FSP in developing titanium based composites with improved thermal conductivity through addition of
magnesium at a small volume fraction of 4 %. The future study concentrates on increasing the reinforce-
ment content and varying the FSP input parameters for evaluating mechanical, thermal and corrosive
properties of the composite developed. S
Copyright © 2023 Elsevier Ltd. All rights reserved. AL b
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ence on Recent Advances in Sustainable Materials 2022.

posites have been produced as a combination of two materials
with varying properties where one material serves as a matrix

Composite materials are essential in the aviation industry and ot_her one as reinfor;ement. The matrix mate{ial can be metals.
because they give structural strength similar to metallic a}loys ceramics, .polymers which can be re¥nfo'rced with synthe:tlc and
while being lower in weight. As a result, an aircraft's fuel efficiency natural remforcgments. A_lummum. T.ltamum_and_ Ma_gnesn{m are
and performance improve. Because of their excellent physical qual- fopnd to 'hav.e wide adoptlo_n as matrix matengl; in dl\_/erse _mdus-
ities and remarkable strength and stiffness-to-density ratios, com- trial apph;anor}s dL_le to.thexr excellept com_panblhty w1tl_1 remfo‘rc-
posite materials are particularly appealing to aviation and ing materlals.Tltaplum is a strong, lightweight metal AWltl.’l a V\{lde
aerospace applications. A composite material is made up of rel_a- range of apphclatlons. .Because of these properties, titanium is a
tively strong, stiff fibers that are encased in a tough resin matrix. popular choice in the aircraft sector. Aerospace applications neces-
Composite materials have played a big part in weight reduction, sitate parts that are bo'th l}ght and robust by their very nature.
thus they are utilized in everything from gliders and hot air balloon Numerous research activities have conducted around the globe

gondolas to fighter planes, space shuttles, and passenger jets. Com- for altering the properties of pure tirA:migm to make them more
suitable candidate in aerospace applications by different means

such as adding reinforcements, alloying elements and heat treat-
ment. Many researchers have shown their interest in understand-

1. Introduction
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ing the properties of developed composites through experimental
and numerical simulations. Different methods have been followed
py authors for development of surface composites such as Friction
stir welding (FSW), Friction stir processing (FSP) etc. FSP made
samples are generally cooled in still air for grain refinement after
processing and the recent trend in FSP includes additional cooling
methods incorporated in the system for attaining improved prop-
erties of the final sample Jinwen et.al [1] studied the mechanical
properties and microstructure of pure titanium alloy with (TiHf)
Si; reinforcements and the authors have reported about the
improvement in tensile strength obtained through the homoge-
neous distribution of reinforcement particles.Leucht and Dudek
[2] investigated the properties of titanium alloys reinforced with
Si-C fibres processed through fibre coating and hot isostatic pro-
cessing. The amount of oxygen incorporated influences the
strength and matrix ductility of the composites developed.
Muhammad et.al [3] added graphene nanoplatelets (GNP) with
magnesium titanium alloys for the improvement of ductility and
strength. The authors have reported that the combination of Ti
and GNP serve as an effective reinforcing filler against deforma-
tion.Tjong and Yiu [4] reported about the different forms of rein-
forcements such as particulate and whisker for titanium matrix
composites to enhance the structural characteristics.Syeda et.al
[5] developed aluminium titanium alloys with SiC reinforcement
particles through powder metallurgy processing method and
tested hardness of the resulting composite in varying proportions
of different elements. The SiC reinforced samples have shown a
considerable improvement in hardness and micro structural stud-
ies validate the dispersion of reinforcements in proper manner. The
authors have recommended the alloys developed are light in
weight and suitable for aerospace applications. Achitei Dragos [6]
processed titanium alloys for aerospace applications through ther-
mal route. The experimental studies carried out by the authors
include quenching, tempering of alloys and measurement of
microhardness, elongation variation, expansion/contraction, linear
expansion coefficient, transformation points, density modification.
The authors have performed microstructure studies using electron
microscopy at different magnitudes such as 1000x, 1500x to
understand the presence of biphase structure (o + p) typical for
TiAl6V4 alloy. Ratna sunil etal [7] have developed magnesium
based metal matrix composites through FSP process by adding
ALO; powder targeting bone implant applications. The authors
have used different pin profiles at varying speed to form the com-
posites and the resulted composites have been subjected to SEM
analysis to understand the micro structural properties of the devel-
oped composite. Ke Qiao et.al [8] prepared Magnesium zirconium
oxide nanocomposites through FSP process and compared the
developed composite with non reinforced magnesium plates. The
prepared samples were tested for hardness, tensile strength and
corrosion properties. The authors have reported that magnesium
plates with reinforcement are found to have superior properties
than its counterpart under different aspects.Issac and his co-
authors [9] reported about developed AZ31 magnesium matrix
composites with titanium particulate reinforcement through FSP.
The authors have studied the effect of FSP process parameters over
mechanical properties of final samples.Gangil et.al [10] fabricated
magnesium nitinol particulate composites through FSP and studied
the effect of tool profile and reported that the incorporation of par-
ticulates have improved the hardness values.

The literature survey carried out about the past research hap-
pened in titanium, magnesium based composites and alloys ensure
the potential of FSP method in developing surface composites with
acceptable properties. Based upon the survey, Friction stir process-
ing (FSP) has been identified as the technique to develop Ti-Mg
composites in the current study. In the present work, titanium
has been taken as base material and Mg as the reinforcement at

N
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small amount (4 %).The developed composite is heated at different
temperatures to understand the changes in thermal conductivity of
the prepared sample. The future scope of the current work will be
evaluating mechanical properties of the developed Ti-Mg compos-
ite such as hardness, tensile strength and validating the same with
numerical simulations. In addition to that FSP process parameters
may be optimized through experimental design and multi criteria
decision making.

2. Materials and methods

The present study involves studying the micro thermal behavior
of Titanium magnesium composite developed through friction stir
processing technique. Titanium is being considered as base metal
and magnesium is added with 4 % volume fraction. Titanium is a
chemical element with symbol Ti found as an oxide in nature
and can be reduced to lustrous transition metal with silver color.
The density of titanium is low and posses high strength, resistance
to corrosion. Titanium has been used in the aircraft industry for
many years. Pure titanium and titanium alloys, such as Ti-6Al-
4V, are mostly employed for airframe and engine parts in the com-
mercial world. Because of the low fuel consumption of aircraft,
titanium demand is likely to grow. Table 1 shows the physical
and mechanical properties of pure titanium base metal.

Magnesium (Mg) is a chemical element with the atomic number
12 and the symbol Mg. It's a gleaming grey solid with many of the
same physical and chemical properties as the other alkaline earth
metals. Magnesium is utilized in products like vehicle seats, lug-
gage, laptops, cameras, and power tools that benefit from being
lightweight. It's also used to eliminate sulphur from molten iron
and steel. Magnesium is utilized in flares, fireworks, and sparklers
because it ignites easily in air and burns brightly. Magnesium
alloys and composites reinforced with different reinforcing ele-
ments pose exceptional set of mechanical properties made them
as suitable candidate for aerospace applications. Table 2 shows
the physical and mechanical properties of pure magnesium.

The inclusion of magnesium in titanium base metal is achieved
through friction stir processing method and final surface compos-
ite produced consists 4 % volume fraction magnesium. Titanium
was chosen because it has the same strength as aluminium but is

Table 1
Properties of Pure Titanium Base Metal.
S.No Property /Characteristic S.1 Unit Value
1 Density g/em?® 4.506
2 Tensile strength MPa 220
3 Modulus of elasticity GPa 116
4 Shear modulus GPa --43
5 Brinell Hardness BHN 70
6 Elongation at break % 54
7 Poisson Ratio - 034
8 Thermal Conductivity W/mk 17
Table 2
Properties of Pure Magnesium,
S.No Property [Characteristic S. Unit
b § Density 3
cm
2 Tensile strength iﬁl’a
3 Modulus of elasticity GPa
4 Shear modulus GPa
5 Brinell Hardness BHN
6 Elongation at break 4
7 Poisson Ratio - A o e
8 Thermal ivi B\
rmal Conductivity ~ {)V,”ﬁ\k & AN
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(a) Titanium Base Metal

3. Experimental work

The prepared Ti-Mg composite sample and pure titanium base
metal has been subjected for evaluation of thermal conductivity
at different temperature values ranging from 130 °C - 530 °C.
For the purpose of thermal conductivity measurement of both
the samples immersion water rod, infrared thermometer gun has
been used. Both FSPed and Non FSPed samples are placed in the
immersion water rod for heating at the tip for 1 min. The temper-
ature at the tip of the sample and opposite end is measured using
infrared thermometer gun. The same procedure is repeated for dif-
ferent temperature values to calculate the value of thermal con-
ductivity using fouriers law. Thermal conductivity values of both
the samples were recorded and tabulated for further analysis.
Fig. 3 shows the thermal conductivity test of FSPed sample using
immersion water rod and infrared thermometer.
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Fig. 2. Schematic representation of FSP (Ratna Sunil et.al).
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(b) FSPed Ti-Mg Composite
Fig. 1. (a), (b) Titanium Base metal and FSPed Ti-Mg Sample,

4. Microstructure analysis

Microstructural examinat;

ostr ion can range from simple parameter
determination, such as graj

; n size or coating thickness, to more
complex analysis. Knowing the combination range of chosen mate-

rials is required for composite material microstructure characteri-
n. It will aid in the determination of grain size, porosity,

, failure mechanisms, and crack
y involves analyzing both the base
sample for understanding the inter-

: er undergoing FSP process and sam-
ple heating. The samples have been observed in two different

magnifications such as 100x and 500x to understand the dispersion
of magnesium in titanium, The etching of both samples is carried
out using Keller's agent, Fig. 4 shows the optical microscope for
micro structural analysis at ambient temperature.

The images obtained through optical microscope of pure base
metal reveals the microstructure in o form at temperatures
adopted for testing. From both the magnification values followed
the microstructure conforms the purity of base metal without
any added elements or reinforcements. Fig. 5 shows the SEM image
of base titanium metal without presence of any additional
reinforcements.

Fig. 6 (a) and (b) obtained through the image analysis of FSPed
sample confirms the presence of magnesium dispersediin titanium
base metal. At higher magnifications such as be’ﬁlig.ﬁresence;\of

formation. The present stud
sample and FSPed composite
nal microstructure formed aft

added magnesium can be well witnessed llr;t taniym base meta \
h 5 % g \
2 A T
i) o |

5. Results and discussion \% Koti~y
NS\ Kerala-6 :
The thermal conductivity of both sample: ajpe ,heaﬁngv\them‘at
different temperatures are tabulated and obsériréq fg'\:'.t_f\_'e thanges
incurred with the addition of magnesium with pure metal. Thermal
conductivity values of pure base metal starts decreasing at very
low percentage from the initial temperature 130 °C — 412 °C. At
temperature 450 °C the value of thermal conductivity starts
increasing by 3 % and shows a steady increasing progress. Table 3
shows the experimental values of thermal conductivity of pure and
FSPed titanium samples for comparison. )
Thermal conductivity values of FSPed Ti-Mg starts decreasing at
very low percentage from the initial temperature 130 °(_Z = 350 °C.
At temperature 374 °C the value of thermal conductx_vxty starts
increasing by 3.38 % and shows a decreasing curve till 459 fC.
Finally when the temperature reaches 530 °C thermal conductivity
again increases by 0.74 %. Fig. 7 shows thet plot‘;)f temperature Ys
al conductivity of both the samples heated. O
the{':le values of th?:'mal conductivity obtained for both t.g_ei,s}@p({k
ples have been compared and it is observed ghalt .the Fsﬁd‘“l:x;lﬁ'g‘@o‘-
sample is found to have higher thermal co{ldgqt1VIt?/ t_rl_i?;,thf l;ase
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Immersion Water rod

§

Test Specimen
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infrared Thermometer Gun

Fig. 3. Thermal Conductivity Test.

Fig. 4. Optical Microscope for Image Analysis.

metal. The increase in thermal conductivity ranges between 7.35 %
and 8.86 %.Percentage increase in thermal conductivity follows
both increasing and decreasing fashion with increase in
temperature.

(a) Sample 1: Titaniumn without FSP (100x)

Fig. 5. (a), (b) Images of Base Titanium Metal at different Magnifications.

The percentage increase in thermal conductivity is further ana-
lyzed through regression to understand the relationship exists
with temperature. The regression equation developed has been
used for predicting the value of increase in thermal conductivity.
The predicted values are compared with the experimental values
resulted to understand the error percentage. Table 4 shows the
error percentage resulted from regression equation.

Equation (1) shows the regression Equation for Increase in Ther-
mal Conductivity of Ti-Mg Composite in comparison to Ti metal
with increase in temperature.

Percentage of Increase in Temperature
= 7.6185 + 0.0015 = Temperature (1)

The error percentage between the predicted value and experi-
mental value ranges between —2.40 % to 8.44 % for the percentage
increase in thermal conductivity of Ti-Mg composite with increase
in temperature while comparing with pure titanium base metal.




(a) Sample 1: Titanium with FSP (100x)

(b) Sample: Titanium with FSP (500x)

Fig. 6. (a), (b) Images of FSPed Ti-Mg Composite at different Magnifications.

Table 3
Experimental Values of Thermal Conductivity of Pure and FSPed Titanium Samples.
S.No Temperature (°C) Thermal Conductivity Thermal Conductivity Increase in %
(W/m.k) (Without FSP) (W/m.k) (With F5P)
1 130 2040 21.90 735
2 210 1998 2153 7.75
3 280 19.63 2122 8.09
4 303 19.52 21.12 8.10
5 327 19.40 21.02 8.86
6 350 19.28 20.09 8.40
7 374 19.16 20.77 8.40
8 412 18.97 2057 843
9 450 19.54 20.11 7.98
10 530 19.70 20.26 791
225 i
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Fig. 7. Plot of Temperature vs Thermal Conductivity of Pure and FSPed Titanium Samples
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Table 4
Error Percentage Calculation.
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S.No

Temperature (°C) Percentage Increase

Percentage Increase Error %
in Thermal Conductivity - Experimental Value in Thermal Conductivity -Predicted Value
1 130 7:35 7.81 ~-6.32
2 210 7.75 7.94 -240
3 280 8.09 8.04 0.60
4 303 8.10 8.08 0.29
5 327 8.86 8.11 8.44
6 350 8.40 8.15 3.01
7 374 8.40 8.18 2.58
8 412 843 8.24 224
9 450 7.98 830 -3.99
10 530 791 8.42 -6.44

6. Conclusion

The addition of magnesium with titanium at a volume fraction

of 4 % is carried out to evaluate the changes in thermal conductiv-
ity of the resulting composite material in comparison to the pure

ti

tanium base metal. The following points are drawn as conclusion

from the work done.

1

N

>

. Thermal conductivity of the Ti-Mg composite goes on decreas-
ing fashion with respect to changes in temperature from
130 °C — 350 °C. Starting from 350 °C thermal conductivity fol-
lows both decreasing and increasing fashion alternatively.

. With respect to increase in temperature both Ti and Ti-Mg com-

posite adopts an increase in thermal conductivity until certain
temperature level and falls down. After getting decreased again
the value of thermal conductivity goes on increasing.

. Thermal conductivity of pure titanium is found to be higher at

low temperature such as 130 °C and a highest decrease of 7 %
is observed at 412 °C with respect to lowest temperature
adopted in the experiments.

. Thermal conductivity of Ti-Mg composite is found to be higher

at low temperature such as 130 °C and a highest decrease of
8.26 % is observed at 350 °C with respect to lowest temperature
adopted in the experiments.

. In comparison, Ti-Mg composite is found to posses higher ther-

mal conductivity than parent metal titanium with an increase
ranging between 7.35 % — 8.86 % with a temperature difference
of 400 °C from the range adopted.

. Error percentage obtained from predicted values ranges

between —2.4 % to 8.44 % which is in acceptable range.

The volume fraction of magnesium may be varied to higher
levels and addition of other reinforcement elements may pro-
vide a better insight about the changes in diverse properties

of titanium base metal.

. Additional evaluation of mechanical properties in comparison

to thermal property may throw light over the guita}bility of
developed composite for critical aerospace applications and
carrying out finite element simulations will be the future scope

of study.
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Dr. Prima Anne George
Associate Professor, Mangalam College of Engineering

1 INTRODUCTION

The digitalised world, has opened its avenues to encompass different
spheres of life. The business irena has been made more competitive,
where employees have become more productive, customer experience
have widened, new technologies have been implemented in all functional
areas and thereby every nook and corner in business has undergone
change. Following suit this phenomenon has paved way to tremendous
transformation in marketing too. A marketer could digitally cater to all
those needs, wants or desires of a customer, or even more which he had
once provided in the traditional method of marketing. Phases and stages
of customer experience funnel his been delivered digitally. Marketing is
now believing in inbound processes and customer engagement in a
digitally designed space. Digital customers can be social media users,
web customers, mobile customers, blockchain customers, e mail
customers and so on. The improvement and advances in the technology
has directed marketers to explore the opportunities in social media
(Ellison, Lampe & Steinfield, 2010; Kaplan & Haenlein, 2010; Obar &
Wildman, 2015).

In the digital era, customer clata and details which are of immediate
use or those which have future implications has given strategic
advantage for the organisation. Customer confidence has become an
integral part for sharing of information from their side. The data
extended to the organisation by a consumer is rested upon the trust the
consumer has towards the orginisation. He presumes the information is
under control and is secure. This evokes the concept of cybersecurity and
its importance as far as a custoiner is concerned.
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2 CYBER SECURITY

Cybersecurity denotes the security or the protection given to the user
and his/her assets from the probable threats that arise out of the
cyberspace (Von Solms & Vin Niekerk, 2013). Cybersecurity is the
security or the safety given to the user and the systems involved in the
cyberworld from situations that are against the law or illegal (Craigen,
Diakun-Thibault, Purse, 2014).

For ensuring one’s security in the cyber world, companies mostly
follow broad level accountability and integrated approach which
includes both the internal asp.:ts and external ones. Security breaches
are largely found to be caused iy human errors whether that is an
employee or a customer. Companies usually ensure security through all
the possible ways where a breach is possible. That may be by way of
contracts with companies whom they enter into online businesses,
exceptional monitoring, for esample a temporary number valid for a
predetermined shopping period or for a particular amount to ensure
security in the particular transaction and so on. Public key encryption,
intrusion detection routines, virus scanners, audit trails, back up of data
(Chaffey & Smith, 2017) are all practised for data security. It is not only
right technologies that is needed to fight against cyberattack instead an
organisation wide strategy has to be made covering all the possible
outlets of a breach. Companies should be able to communicate the
benefits and the probable risk associated with sharing the information.
The customer needs to be educaied as to how to avoid the occurrence of
a breach and what are the precautions, he/she has to take for the same.

3 CYBER SECURITY AND CONSUMER

Data sharing by a customer eusures him comfort and hassle-free
transaction of products and services and the process become simple and
easy. But once a cyber security breach happens, the blame will always be
on the company even if the fault happened from the customer’s end. The
customer will probably not ev: n understand his role in the breach. The
customer should be aware of thie personal information that is being used

N
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by the company either dirccily piven by the customer or indirectly
known from their digital presence. In that manner, information can be;
a) Voluntarily disclosed like nime, age, gender, email address etc.
b) Unknowingly disclosed like Jocation, browsing history etc.
c¢) Predicted information m.ade using profiles, information voluntarily
disclosed and unknowin;ly disclosed. Customers value predicted

data the most and voluntarily given data the least (Morey, Forbath
& Schoop, 2015).

Fiserv’'s cybersecurity awarene¢ss study on American consumers in 2019
showed that 1% kncws little (0 nothing about cybersecurity, 11% was
somewhat aware of the cybeicrime but does not take any action to
protect oneself, 44% were aware about the threat of cybercrime but
thinks of protecting himself whe 1 convenient time arises, 38% knew the
dangers but does not have the information as to how to protect from the
threats and 6% only have taken necessary steps to stay educated and
ensure protection in cyberwo ld The study had shown that 46% was
somewhat informed, 18% verv well informed, 16% not very informed,
11% extremely well-informed, ind 9% not at all informed about the
cybersecurity.

The consumer always prefers to have a smooth and sudden
response from digital interactior in less time, and password attempts
before resetting the login deta.ls are found to be on an average of more
than three (IBM Consumer Survev: Security side effects of the Pandemic,
2021).

The personal cybersecurity and data privacy habits when studied
showed that an average of 15 new online accounts were created for each
respondent and 44% do not plan to delete or deactivate the new
accounts even when covid conditions does not exist. A similar percentage
of 44 used the potentially insecu 2 apps or websites they adopted during
pandemic even after it. 82% has opined that they use the same
credentials for multiple online accounts. 34% wrote the login credentials

on paper and they were unawa e of the risk and never heard of password
management app.
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Another survey was 0 ducted on cybersecurity by ISACA, an
international professional association which focuses on IT governance.
The study was titled, ‘State of (ybersecurity 2022- Global Update on
workforce Efforts, Resources 1nd Cyberoperations’, carried out on
consumers of US, UK and India with regard to their perspective regarding
cybersecurity. It was seen thit one among three consumers or their
family members had the experience of security breach with their
personal information. On the occurrence of such a breach, one among
three customers sho ved hesitation in engaging with such organisations
that have shown irresponsibility with their Personal ldentifiable
Information. The lost trust has restrained the customers from having
further engagement:; with the company. The study has shown that
customers are very much concerned about the protection of their
information being shared to any organisation.

The control and preventior of cybercrime associated with public
can be effectively executed by providing awareness of the cybersecurity
and the risks associated with sccurity breach (Grabosky, 2016).

Cyberattacks make the customer feel insecure and create a feeling
of helplessness in their inability to protect their data. The study has
shown that three among five Indians, feel an incapacity that there is
nothing they can do in securing their data in the cyberspace. They realise
it to be a risky affair and at any time could happen to them. The digital
world has opened znother world of shopping experience and digital
engagement. The customer is aware that his valid information is no
longer kept safe with him, on the other hand it's a part of the cyberworld.
He/she understands there is risk associated with the data in the hands of
organisations that are incapable of ensuring security for the data
provided. So, with the increaszd concern about the matter, most
customers are now preferring 1o be associated only with businesses

those are transparent in da:a collection and follow strict security
policies. This cybersecurity aw:reness is thus creating a culture of

cybersecurity in the digital era.
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4 COMMON SECURITY MISNOMERS FACED BY CONSUMERS
a) loT

Personal devices now call for providing personal information, and
technology enables us to operate those devices by connecting and
operating with other devices. Th se devices are susceptible to data theft,
phishing, spoofing etc. The security threats related to password can be
prevented by unique ID and a strong password. As with combating any

other breaches, all the necess: 1y steps have to be taken to protect from
such threats.

b) Bluetooth

Bluetooth enabled devices as one's earphones, cars and watches has
opened the doors of risk in data breach through ample means. Bluetooth
even though a weak shortrang: signal, can be used for cyberattack using

specialised radio systems thai can send and receive Bluetooth signals
from a longer distance.

¢) Wi-Fi

Wi-Fi has revolutionised the diital world completely. One can access and
log on to the network ranging from home or from anywhere of one’s
preference, from different locativns with different passwords provided
to you. Those networks if not protected with Wi-Fi Protected Access

(WPA), will possibly broadcast the information to any other person
within the reach of broadband. ‘

5 CYBERSECURITY THREAT!Y AND PRECAUTIONS TO BE TAKEN IN
VARIOUS

Digital Marketing Platforms

a) Email Marketing

Email marketing is the most yronising way for engagement marketing
and significantly brings revenu: for the firm. It is found that 94% of the

security breach in digital world is through email. The common notion
among the customers; is that wh :n it comes to security of accounts, it is

bank accounts, online payment apps or certain widely used poctals that
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has to be essentially conside
nature, major danger (e
email address and p:sswo
to be aware of prope,

red as risky. Though they are sensitive in
S not lie in those accounts but rather in the

rd that is not secured rightly. Customers have
"passwor | hyj

compromised change the
email has to be changed,

jfiene and in case the primary email is
Passwaord of all accounts connected to the

b) Social Media Marketing

The purpose of social networt | 1§, sites is to enable communication and

to conn.ea people and establis iments. It has brought about tremendous
change in the way people

connect with each other. This has also brought

with it the concern with regard to the privacy and security of the user.
Various platforms are available

for the communication, so with the
hackers to hack.

In face book friend request is sent to a person directly or by

befriending the target users’ fri¢nd which encourages for the acceptance

of the same seeing the number of connected friends. LinkedIn business

accounts and users accounts becomes so vulnerable in the cyberspace, as

these networks are loaded with information of those associated with a
particular organisation be it a1 employee or an associate.'They are easy
target for phishing attack when email details are hacked, an opening for
collecting the designation and contact of the employees, customer data
and so on.

Security breacn occur in social media through lack of strong
passwords, downloads that ars unauthorised, careless sharing of
information in the social media. Resetting of password is allowed with
the help of security question « «l the answer for such questions can be
easily accessed from other sucial media sites of the target user. An
attacker can easily ge ther inform: tion of a target and threat can be in the
form of brand impersonation, which can deceive users in sharing
information or to enter into financial dealings. If the social media is
under the control of unauthorised persons or highjacked by the hacker,
he can spread spams and messages detrimental to the organisation’s
reputation,
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4] F: Y with the help of social media monitor
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“LAPt to  counter check whether the
Customer match with one another like
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¢) Content marketi,
Content marketing
to the custome

'8
attract audience

rs. Content Marke
various software |ike Wordpy .

the functions of such system
and avoidance of using the C
effects to some extent.

s by providing valuable information
ting System (CMS) is provided by
i. The hackers could easily understand
aid breach the security. A strong password
M3 ir: public network sites can avoid such ill

d) E-commerce

The risk of security challenge: in ¢ commerce can limit the conversion
rate and prevent customer ¢ ngagement as they perceive the risk of
financial frauds. The security prreess should be clear to the customers
and there by the company could gain the trust of the customers. Two
factor authentication and secue payment methods has to be extended to

the customers and customer iiata and details should not be disclosed
unnecessarily.

6 FORMS OF CYBERATTACKS 1M DIGITAL MARKETING
“Cyberattack is any unauthorised cyber act aimed at violating the
security policy of a cyber as:est and causing damage, disruption or
disruption of the services or a 'cess to the information”, (Li & Liu,2021).
The major types of cyberattack: can be
a) Spoofing: The ernail is sent froin fake id that resembles the company
id, to lure the recipients to respond to the mail which will turn
beneficial to the hacker. R
b) Phishing: The hacker diiguise himself/hersel\ﬁ‘asf‘-~éi\fc§3\§mn1er or
client of the company, by hicking the customers login de;ims“. Such a
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1tional damage to a co
mputer, network
or server. Malware cap Lake
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’ el
d) Soqal l‘?ngineering: While considering cyber security, social
engineering refers to the hacker attack wherein attacker exploit
like  influence, persuasion, deception,
manipulation and inducing which will result in the breach of security
objectives like confidentiali v, integrity, availability, controllability
and auditability of cyberspace elements such as infrastructure, data,
resource, user ar d operation (Wang, Zhu, Liu & Sun, 202 1). Phishing,

Pretexting, Baiting, quid J'ro fuo, tailgating and CEO fraud are the
various types of social engineering practices.

human vulnerabilities

e) Fake accounts: Bogus accounts are created using bots for the
purpose of committing cririe in the cyberspace. This can be for
spreading fake news, influencing product reviews or spreading a
malware. Various fake prefiles can be compromised profiles, cloned

profiles, and oaline bot: such as spam-bots, social-bots and
influential bots (Wani, Jabiii Yazdani, Ahmad 2018).

7 CUSTOMER EDUCATION ABO (T CYBER SECURITY

The concept of cyber security is not rested solely in the hands of the
business organisation, as practices of the customer also pave for security
breach. The comprormises fron the side of the customer while accessing
one’s email, bank account, payncnts made through digital mode etc. can
contribute to cyber security breach. Cyber security is the duty of the
organisation in which customer plays a crucial role. Mostly organisations
are proactive in 1taking thou cybersecurity decision within the
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" £ . mu-]t Softwi (e ete. This can be done by posting the
i CyberseCU&‘lty in the social media platforms. During the time of
account opening or during

Sighin 2 up, suggestions for properly securing
the cyberspace can ho given. i

8 CONCLUSION

Marketing practices has been revolutionised with the advent of digital
technologies. This has openc:l wide prospects for the business in
reaching out to their customers. Digital interaction in the form of share,
comments, likes, ressonses, views, clicks etc has been characterised as
customer engagement. Such digical campaigns and digital engagement
set the path for customer and customer retention in an effective way.
Gaining of customer trust is pivotal in this regard and it has to be
maintained throughout. The ijor risk involved in the same is the
breach in cybersecurity and thereafter the customer’s personal data is
misused. Both firm’s value and customer trust is negatively affected,
when a security breach is reported (Choong, Hutton, Richardson, &
Rinaldo, 2016; Martin, Borah, Palmatier, 2017). A firm’s success in the
digital era necessarily depenids  on  identifying its  distinctive
competencies (Day, 2011) and rarketing capabilitiesl (Teece, 2007;
Srinivasan & Hanssens, 2009). 1n the case of breach of cybersecurity, the
organisation will lose its customers which is usually not accounted and
this causes potential loss for the organisation (Gordon & Smith, 2007).
This indicates the rale of cuitamer and the importance of customer
awareness in the issues regardi g tyber security.
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