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ABSTRACT

Sandwich composites and syntactic foams have historically been used in many
engineering applications to meet the needs of a system. However, there has been minimal
effort to take advantage of the weight saving ability of syntactic foams in the cores of
sandwich composites, especially with respect to the impact response of the structure. The
goal of this experimental study is to investigate the mechanical response and damage
mechanisms associated with sandwich composites with syntactic foam cores. The core
was manufactured using epoxy resin as the matrix and cenospheres as the reinforcement
with varying volume fractions of 0%, 20%, 40%, and 60%. The sandwich composites
were manufactured with the vacuum assisted resin transfer molding (VARTM) process.
Impact tests were performed on the specimens according to ASTM D7766 at two energy
levels: 80J and 160J. The data from the tests was post-processed to gain quantitative
understanding of the damage mechanisms present in the specimens. A qualitative
understanding was obtained through MicroCT scanning imaging. The analysis showed
that increasing the volume fraction of cenospheres in the syntactic foam made the
damage mechanism more desirable, even at high energy levels.
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ABSTRACT: In this work, effect of arctic and room condition on the flexural response of
fly ash cenosphere/epoxy syntactic foams are investigated. The effect of surface
modification and filler volume fraction of cenospheres is studied. Understanding the
suitability of such foams subjected to extreme conditions for prolonged periods of time is
very critical for marine applications. Syntactic foams were fabricated in as received and
treated conditions of cenospheres with 20 vol.% in Lapox L-12 epoxy resin. Samples
were conditioned under arctic environment at a temperature of -60°C for a period of 57
days. Tests revealed brittle mode of failure for all the samples. Modulus increased
whereas strength decreases for both untreated and treated syntactic foams compared to
neat epoxy resin subjected to dry and arctic conditioned environment. Micrographic
analysis of fractured samples is done to understand the structure-property correlations.

Keywords: Flexural, Syntactic foam, Surface modification, Arctic condition.

INTRODUCTION

Syntactic foams are a particular class of
foam structure, consisting of hollow
spheres embedded in a continuous matrix.
The closed-pore structure gives
advantages of low density, low moisture
uptake, and excellent mechanical
properties [1]. Syntactic foams are often
used as core materials in sandwich
composites because they ensure high
rigidity and compressive strength of
sandwich structures [2]. These foams in
particular are wused in marine and
aerospace applications due to the light
weight and favourable properties offered
[3]. Hollow particles play an important role
in determining the properties of syntactic
foams. The hollow particles of glass,
carbon, fly ash cenospheres, ceramics
such as Al,05 and SiC, and polymers have
been used in syntactic foams. Previous
researchers have widely investigated the
behavior of syntactic foams  with

engineering glass microballoons as the
filler material but studies based on fly
cenospheres are very scarce. These are
hollow particles from fly ash, which is an
industrial waste material and a potential
environmental pollutant. Use of
cenospheres in syntactic foams can help
the environment by minimizing waste,
while  creating foams  with  better
properties. In addition to this, the surface
of cenospheres is modified to check the
effect of surface modification on the quasi-
static compressive behavior. Majority of
studies on mechanical properties is carried
at room temperature [4,5]. Most prevalent
environmental conditions for marine
composites is at subzero temperatures.
For marine vessel with a composite hull
operating in the Arctic or Antarctic oceans
is very important. In many of these
studies the effect of change in cenosphere
volume fraction on mechanical properties
of syntactic foams is investigated.
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Introduction

Syntactic foams are extensively used in
various engineering fields like automobile, aerospace,
marine applications due to their excellent specific
properties [1]. Syntactic foams are particulate filled
composites formed when hollow particles are
dispersed in a matrix resin. Incorporating hard filler
particles into polymers, synergistic effects are attained
in the form of higher modulus and reduced material
cost. Progressive removal of material from a target
surface due to the repeated impact of solid particles is
termed as erosion. It is widely recognized that
polymers and their composites have poor erosion
resistance and their erosion rates are considerably
higher than metals. Further erosion is also governed by
the impingement angle, particle size, shape and
hardness [2].

Although, extensive reports are available on
the erosive behavior of composites [3], studies on
foams are very scarce. The present work is carried out
to investigate the solid particle erosion behavior of
cenospheres  reinforced epoxy syntactic foam
composites. Erosive response of cenospheres with as
received and silane treated conditions are also
compared.

Materials and Methods

Lapox L-12 epoxy resin with K-6 hardener,
supplied by Atul, Valsad, Gujarat, India is used as the
matrix resin. Fly ash cenospheres of CIL 150 grade
obtained from Cenosphere India Ltd., Kolkata, West
Bengal, India are used as filler. Syntactic foams are
prepared with as received and surface modified
cenospheres. Silane coating on cenospheres is carried
out using 3-Amino propyl triethoxy silane (APTS),
obtained from Sigma Aldrich, Bangalore, India. Silica
sand particles are used as erodent. Syntactic foams are
fabricated by mixing measured quantity of epoxy resin
with desired volume fraction of cenospheres until
uniform slurry is obtained. Subsequently, hardener is
added to the mixture prior to pouring in aluminium
mold. The cast slabs are cured at room temperature for
24 hours. For easy removal of cast slabs, mold is
coated with silicone releasing agent. Three different
syntactic foams with varying cenosphere volume
fraction of 20, 40 and 60% in epoxy matrix are
fabricated. This procedure is adopted for both as
received and silane treated cenospheres. Neat epoxy
samples are also prepared under similar processing
conditions for comparisons. Erosion tests are
performed under ambient conditions as per ASTM
G76 standards on an erosion test rig procured from
DUCOM, Bangalore, India. Erosion tests are
performed for four impingement angles (30, 45, 60 and

90°) and three impact velocites (30, 45 and 60 m/s).
The samples are coded as per EXX-Y convention,
where E denotes epoxy resin, XX denotes volume
fraction of cenospheres and Y represents filler
modification  condition  (U-untreated, T-treated
cenospheres).

Results and discussion

Effect of impingement angle and velocity of erodent on
erosion
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Fig. 1. Steady state erosion for sliding velocity of (a)
30 and (b) 60 m/s.

It is observed from Fig. 1 that steady-state erosion rate
is maximum at 30° for neat epoxy and all the syntactic
foams. Ductile behavior is characterized by maximum
erosion at low angle of impact, typically between 15 to
30° and brittle behavior is characterized by maximum
erosion at normal impact.

Neat epoxy being relatively brittle exhibits a
peak erosion at 30°. All syntactic foams with untreated
and treated cenospheres show a peak erosion rate at
30° indicating ductile erosive behavior. Low angle of
impact chips off large pieces of material from the
surface of the sample. Such events increase erosion
rate significantly. Increase in impingement angle from
30° to 90°, decreases the erosion rate linearly for all
samples. It is reported that no fixed trends are available
which associate ductility or brittleness of materials
with maximum or minimum angle of impingement [4].
With increase in angle of impact, the erodent creates
an elastic-plastic zone beneath the specimen on impact.
Once cenosphere particles come in contact with the
erodent, the magnitude of impact reduces significantly
cenospheres being hollow. Thereby, the erosion rate
decreases linearly with increase in impingement angle.
It is quite clear from Fig. 1 that the erosion of all the
syntactic foams increases with increase in impact
velocity. The velocities of the erosive particles have a
very strong effect on erosion rate of the syntactic
foams. Erosion behavior of polymer composites is
characterized by the value of the velocity exponent ‘n’
(EaV") [5]. In the present study, the velocity exponent
‘n’ is in the range of 1.86-2.65, affirming ductile
behavior (1<n<3) of syntactic foams.
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Abstract. Tensile behavior of syntactic foam composites are very critical to the engineering applications. The fracture
modes and failure mechanisms under tension must be fully understood in order to realize the potential of such
composites. In the present work, syntactic foam composites are fabricated using as received and surface modified hollow
cenospheres embedded into epoxy matrix. Combinations of cenosphere volume fraction (0, 20, 40 and 60%) and surface
modification are studied. Experimental results reveal that modulus of both untreated and treated syntactic foams increases
with increase in cenosphere volume fraction compared to neat resin. Strength values of syntactic foams show decreasing
trend compared to neat resin. However, treated syntactic foams demonstrated better results compared to untreated ones
attributing to good bonding between matrix and filler. Scanning electron microscopy reveal brittle fracture for all the
syntactic foams.

INTRODUCTION

Hollow particles when embedded in matrix resin form the composites known as syntactic foams. Lightweight
syntactic foams have been widely employed in a variety of engineering applications like marine equipment’s for
deep water operations, core materials of sandwiches, structural parts in aerospace industry [1, 2]. Mechanical
properties are understandably the primary concern for ceramic microballoon filled syntactic foams. The use of fly
ash cenosphere as filler material in polymer composites is considered important from both economic and
commercial point of view [3-11]. Fly ash particles have been previously used as reinforcements in polymers to
develop lightweight composites. Studies have pointed to excellent compatibility between fly ash and polymers.
Previous researchers have widely investigated the behavior of syntactic foams with engineering glass microballoons
as the filler material but studies based on fly cenospheres are very scarce. These are hollow particles from fly ash,
which is an industrial waste material and a potential environmental pollutant. Development of syntactic foams with
fly ash cenospheres serves dual purpose of beneficial utilization of industrial waste fly ash and reduction in the
component cost. Fly ash cenospheres/polymer composites present significant opportunities to basic science and
technology and pose significant challenges for future work in polymer composite field. Interest for exploiting the
benefit of low density of syntactic foams has made it necessary to characterize these materials for tensile loading. In
the current research, tensile response of thermosetting syntactic foam composite using casting route is investigated.
Lapox L-12 epoxy is used as the matrix resin and cenospheres are used as filler material in the foams. In addition to
this, cenospheres are silane treated to check the effect of surface modification on the tensile behavior of syntactic
foams.

MATERIALS AND METHODS

Materials

Epoxy resin LAPOX L-12 is used as the matrix with K-6 hardener, supplied by Atul, Valsad, Gujarat, India. Fly
ash cenospheres obtained from Cenosphere India Ltd., Kolkata, India, of CIL 150 grade are used as the filler.
Cenospheres are silane coated using 3-Amino propyl triethoxy silane (APTS), procured from Sigma Aldrich,
Bangalore, India. Five specimens of each composition are tested in tension under room temperature conditions.
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CURRENT & VOLTAGE CONTROLLED WELDING
TRANSFORMER (WITH LOAD SERIES MOTOR)
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I. INTRODUCTION
Generally a welding transformer is a step-down transformer. In welding transformer there are generally current
1s controlled by using
1)Choke
11)By using moving core.
In welding transformer choke i1s connected in series with the secondary circuit in order to control or vary
current. Also choke can absorb voltage fluctuations choke is important for stability of arc.
In case of Hand methods of arc welding usually a current range of 60 Amps to the 250Amp at a voltage 30 to 40
Volts for a good welder.
As per standard 100 Volt is maximum open circuit voltage for the welding. By using choke to vary or control
current the separate space is required. Now again we can control current by moving core that means we can vary
flux linking with secondary ,so current is vary flux in proportion with flux.But
separate mechanism required to move the core specifically. The welding are characteristics are negative .by
studying the arc characteristics widely.it is known that the different types of rod requires different voltage
ranges & also current range.Normal welding rods that are used for steel work required to strike & maintain arc
1s [40-60 V,60-80.80-100V].

Welding transformer now available in market that has features of control both voltage & current & if we
provide tapping to secondary side & current by choke it 1s too much space is required for that to achive both the

feature i.e. current & voltage control following design is suitable.

| T———1T [ Je—Sub-Fatmas

L Secondn {3

Fig No.1.Construction Diagram
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Abstract

The biodegradable materials had become significantly
advanced since 30 years. The “Biodegradable Metal” itself
defines the metals & alloys which safely corrode itself in-
vivo. As magnesium its alloys shows great potential as a
biodegradable metal, it is preferred to use among Mg based,
Fe based, Zn based biomaterials. The present review focuses
on in-vitro studies of mechanical and corrosion behavior of
AM50 & AZ81 magnesium based alloys as a biodegradable
implant.

corrosion,

Keywords:Biomedical Mechanical,

Degradation, Mg Alloys.

implants,

Introduction

Yearly, disease and accidents causes millions of people suffer
from bone fracture. However, although the current treatment
using traditional nondegradable biocompatible materials. In
the present, the biodegradable implants are being considered
as the alternative for traditional implants. Biomaterials are
mainly classified as polymers, ceramics, bone cements. But
the mechanical implants prefer for their mechanical strength,
toughness with nontoxicity and allergy free elements are
composed [1]. Also the biodegradable provides the temporary
support for the facture and starts degrading with matting new
tissue formation. The presence of scaffold can serve as
substrate for seeded cells facilate new tissue formation at site
of injury. Incorporation of drag or bioactive molecule may
also accelerate new tissue formation [1,2].

791

The designing of biodegradable implants consist following
important factors firstly material should be degrade over
definite period.  Secondly, the material should possess
sufficient mechanical strength to sustain and also the scaffold
function of material as temporary support should allow space
the newly generated tissue to replace the defect[3]. As the
magnesium and its alloy shows preferable mechanical
property and excellent compatibility with human bone are
greatly used as biomaterial for the human body implants.

Mg and its alloys possess active chemical property and also it
is liable to be corroded in physiological environment after
implementation without causing any toxicity and side effects.
Mg plays important role in metabolism of mineral substance
of bone by boosting the formation of teeth and bone. Mg and
its alloy are suitable to be used in the blood vessel
interventation and orthopedic due to close elastic module with
human bone. With help of process such as extrusion which
provides three dimensional compressive stresses, Mg alloy
with high modulus of elasticity is obtained [4,5].

After several studies, it comes to know that the corrosion
behavior of Mg is greatly depends on the alloying element and
their microstructure. The present work aims to compare the in
vitro electro chemical degradation behavior of biocompatible
magnesium alloy such as AZ81 and AMS50 etc. alloy the
corrosion behavior was studied through analysis of corrosion
resistance  variation  with  immersion  time  using
Electrochemical Impedance Spectroscope (EIS)  test.
Corrosion resistance of these treated samples in solution
simulating the physiological environment will be evaluated by
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Tribological response of Cenosphere/Epoxy syntactic foams

Kiran Shahapurkar', Mrityunjay Doddamani®’, G. C. Mohan Kumar®and Nikhil Gupta®
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Karnataka, Surathkal, Mangalore 575025, India. Email: “mrdoddamani@nitk.edu.in
Composite Materials and Mechanics Laboratory, Mechanical and Aerospace Engineering Department, Tandon
School of Engineering, New York University, Brooklyn, NY 11201 USA.

Introduction

Weight sensitive structures demand higher specific
properties favouring usage of lightweight polymer matrix
composites. Hollow particles when embedded in matrix
resin form the composites known as syntactic foams,
which are finding applications in marine and aircraft
structures [1, 2] owing to higher damage tolerance
coupled with lower weight. Increasing use of syntactic
foams in automotive and aerospace applications requires
understanding of their tribological properties. Studies on
tribological response of polymer matrix syntactic foams
are relatively scarce. Further, large number of parameters
involved in wear testing necessitates a clear
understanding of structure—property correlations. Fly ash
is a low cost hollow filler, which is recovered from
industrial waste. If used as filler, it can help in improving
environment. Detailed investigations of hollow particle
filled composites are desired to understand the
mechanisms of wear and damage as considerable
differences are likely as compared to solid particles.

Materials and Methods

LAPOX L-12 epoxy with a room temperature curing
polyamine hardener K-6 containing a tetra-amine
functional group (Yuje Marketing, Bangalore, India) is
used as matrix having density of 1192 kg/m®. Fly ash
cenospheres obtained from Cenosphere India Pvt., Ltd.,
Kolkata, India, are used as the filler material having true
particle density of 920 kg/m®. Measured quantity of
epoxy resin and cenospheres are gently mixed until
uniform slurry is obtained. Subsequently, hardener is
added to the mixture prior to pouring in the aluminium
mold. Mix is allowed to cure for 24 h at room
temperature. The mold is coated with silicone release
agent for easy removal of cast slabs. Four types of
syntactic foams are prepared with varying cenosphere
content 20, 40 and 60 by vol.%. From the cast slabs, test
specimens of dimensions 12x12x25.4 mm? are cut using
a water jet cutter. Dry sliding wear tests are carried out
under ambient temperature using a pin-on-disc
tribometer (DUCOM, Bangalore, India) according to
ASTM G99-05 (2010) standard. A disc made of
hardened chromium steel (EN-31 hardness 62HRC) is
used as the counter body against sample. The tests are
conducted on a track diameter of 120 mm. Wear rate is
investigated for two variable input parameters namely,
sliding velocity, ‘V’(2 and 5 m/s) and sliding distance,

‘D’ (3, 5 and 7 km). Samples are coded as per VX-DY
convention, where X and Y are values of the respective
input parameters. All the tests are conducted at applied
load (L) of 50 N.

Results and discussion

Wear rate

Figure 1 presents representative plots of wear rate as a
function of filler content at different sliding velocities.
As the filler content increases wear rate decreases for all
the sliding distances for both, 2 and 5 m/s sliding
velocities (Figure 1). Cenospheres comprise ceramic
materials such as alumina and silica. Higher filler
loadings resists wear by replacing more matrix in the
system with ceramic content.

The wear rate is observed to be higher at higher sliding
velocity, which is attributed to increase in frictional
forces increases. Features for wear surfaces for 20 and 60
cenosphere vol.% syntactic foams tested at 2 and 5 m/s
are presented in Figure 2 and Figure 3, respectively.
Greater plastic flow is observed on the specimens tested
at higher sliding speeds, which is likely due to increased
shaer forces leading to plastic deformation of matrix.
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Figure 2. SEM of representative (a) 20 and (b) 60 vol.%
cenospheres syntactic foam specimens tested at 2 m/s.
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Abstract

Quasi static uni-axial compressive properties of epoxy matrix syntactic foams containing
cenosphere filler are investigated. Syntactic foams are prepared by stir casting process. Effect
of surface modification and volume fraction on the compressive strength, modulus and
energy absorption of syntactic foams is studied. In the present work, syntactic foams
containing up to 0, 20, 40 and 60 by vol. % of cenospheres are studied. Quasi-static
compression tests are conducted at a constant strain rate of 10-1 s-1. It is found that the
strength and modulus decreases linearly with increase in filler content for foams reinforced
with as received cenospheres as compared to pure samples. However, foams prepared using
treated cenospheres possess higher strength and modulus than those prepared with as
received cenospheres and comparable with pure samples. Further, with increase in filler
content, the energy absorption capacity of as received syntactic foams decreases and
increases for treated syntactic foams compared to pure samples. Fractographic analyses are
done to understand the failure mechanisms in these foams.

1. Introduction

Syntactic foams are a particular class of foam structure, consisting of hollow spheres
embedded in a continuous matrix. These foams are classified as closed-cell foams because
the porosity in these materials is enclosed within hollow particles. The closed-pore structure
gives advantages of low density, low moisture uptake, and excellent mechanical properties
[1]. Syntactic foams are often used as core materials in sandwich composites because they
ensure high rigidity and compressive strength of sandwich structures [2]. These foams in
particular are used in marine and aerospace applications due to the light weight and
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Analysis of Tensile properties of cenosphere/epoxy syntactic foams

Kiran Shahapurkar," Mrityunjay Doddamani' and G.C.Mohan Kumar!
Department of Mechanical Engineering, National Institute of Technology, Karnataka, Surathkal-575025, India
Email:kiranhs 1588@gmail.com

Abstract

Syntactic foams are closed-cell low-density composites targeted for applications in marine structures due to their naturally
buoyant behavior and low moisture absorption. Light weight of these foams has been beneficial in weight sensitive
applications, thermal insulation of pipelines in oil and gas industry. Methods have been developed to tailor the mechanical
properties of syntactic foams over a wide range, which is a significant advantage over other traditional particulate and
fibrous composites.Syntactic foams are extensively studied in the published literature for compressive, flexural and
hygrothermal properties. However, studies on tensile strength of these materials are scarce.Interest in utilizing the
advantage of low density of syntactic foams in other applications such as aerospace structures and sports equipment has
made it necessary to characterize these materials for tensile loading and study various parameters affecting their properties.

In the present work, industrial waste fly ash cenosphere is used as a filler in epoxy resin to develop eco-friendly syntactic
foams using conventional casting route. Further, cenospheres are silane treated to compare the effects of as received and
surface modified cenospheres on tensile behaviour. The present work characterizes syntactic foams containing up to 0 and
40 by vol. % of cenospheres. Effect of surface modification and volume fraction on the tensile strength and modulus of
syntactic foams is studied. Modulus is seen to be increasing with cenosphere content wherein strength decreasesgradually.
Elastic Modulus for untreated and treated syntactic foams are 75 and 111% higher respectively, whereas tensile strength of
treated syntactic foams 8% lower, as compared to neat epoxy samples. Microstructure analysis is carried out using SEM to
understand the behavior of syntactic foams.Higher modulus of hollow particles and few survived particles at higher filler
loadings increases modulus of foam. Poor interfacial bonding between the constituent compromises on the strength values.
Surface modification of cenospheres has lead to significant increase of modulus and decrease in strength compared to
untreated foams and neat samples.
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Flexural Response of Fly Ash Cenosphere/Epoxy Syntactic Foams
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In the present work industrial waste fly ash cenosphere 40% by volume is used as a filler in
epoxy resin to develop eco-friendly syntactic foams using conventional casting route.
Cenospheres are silane treated to compare the effects of as received and surface modified
cenospheres on flexural behavior. Neat epoxy samples are prepared and tested under similar
conditions for comparison. Modulus is seen to be increasing with cenosphere content wherein
strength decreases. Elastic Modulus for untreated and treated syntactic foams are 24 and 38%
higher respectively, whereas strength of treated syntactic foams 38% lower, as compared to neat
epoxy samples. SEM is carried out to understand structure-property correlations of the syntactic
foams. Higher modulus of hollow particles and few survived particles at higher filler loadings
increases modulus of foam. Poor interfacial bonding between the cenospheres and epoxy
compromises on the strength values. Surface modification of cenospheres has led to significant
increase of modulus and decrease in strength compared to untreated foams and neat samples.

Keywords: Syntactic foams; flexural; surface modification; cenospheres.

High Velocity Impact Damage Investigation of Carbon/Epoxy/Clay
Nanocomposites using 3D Computed Tomography

Pushparaja Murugan’, K. Naresh®*", K. Shankar”®, R. Velmurugan® and G.

Balaganesanz’ q
' Nanyang Technological University, Singapore.
2 Indian Institute of Technology Madras, Chennai, India
Email: 'pushpara001@e.ntu.edu.SG, 22" hareshaero1991@gmail.com, skris@iitm.ac.in, *ramanv@iitm.ac.in,
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A Series of projectile impact tests have been carried out on cross ply carbon/epoxy and different
weight percentages (1%, 3% and 5%) of nanoclay dispersed carbon/epoxy laminated composites
of two different thicknesses (3 mm and 5 mm) with a 9.8 mm diameter hemispherical shaped
mild steel projectile for determining the ballistic limit, residual velocity and energy absorption.
These experiments are conducted using a Single stage high speed air gas gun. Using the high-
speed camera, the projectile path is captured. Velocities far higher than the ballistic limit such as
165 m/s, 195 m/s and 220 m/s are considered for investigation of damage mechanisms. The
traditional CFRP composites show poor impact resistance due to their negligible plastic
deformation as compared to metals. The impact performance of these composites can be
enhanced by the clay effect. However, the effect of nanoclay dispersion is found relatively lower
as the velocities are increased far higher than ballistic limit velocities. The optimum clay content
is proposed in the present investigation. There is a significant improvement in impact properties,
as the clay content increases from 0 wt% to 3 wt% but beyond 3 wt%, the properties degrade
which is due to the high stress concentrations attributed to the clay clustering in the higher clay
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Permanent magnet bearings for high speed rotating
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Abstract-The most suitable solution to improve the system
efficiency in high-speed applications is by the utilization of the
contact free feature of magnetic bearings. In this paper, first a
detailed review on two and three-dimensional analytical
approaches for evaluating force and stiffness in Permanent
Magnet Bearings (PMB) is presented. Although the solution
results of analytical equations are accurate, but might be difficult
to use for complex configurations, hence the researchers have
used the finite element method for the analysis of PMB. Then,
Finite Element Analysis (FEA) approaches of PMB made of ring
magnets are discussed in depth. Furthermore, experimental
methods for determining the force exerted by outer rings on
inner rings as well as use of PMB in different applications such as
cryogenic turbo compressors, turbo molecular pumps and energy
storage flywheels is presented. Finally, a brief review of dynamic
analysis of the rotor supported by the PMB is presented.

Keywords— permanent magnet bearing, rotordynamisc, finite
element analysis, analytical equations

I. INTRODUCTION

A bearing is a machine element that permits constrained
relative motion between two parts. The relative motion is
typically either rotation or linear movement in nature. The
selection of the most suitable bearing for a particular
application depends upon the following characteristics: the load
capacity, speed limit, frictional loss, stiffness, damping,
maintenance and lifespan. The use of high-speed rotating
machinery such as vacuum pumps, turbo molecular pumps,
energy storage flywheels is increasing day by day and a
selection of the most suitable bearings for such applications
must be done carefully. The ideal requirements of high-speed
applications are contactless rotation, no lubricants, no
mechanical wear and tear, largely maintenance-free, high
reliability, large range of speeds, high efficiency, low vibration
and low noise level. Rolling-element bearings, fluid film
bearings and magnetic bearings could be the possible choice as
supporting devices for general rotating machines. However, the
use of rolling-element and fluid film bearings in high-speed
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applications is limited the

characteristics:

mainly due to following

= At high-speed, the life of ball bearing is very limited due to
friction. In addition, friction introduces mechanical losses
and affects the efficiency of the system.

* In specific applications such as vacuum pumps and space
vehicles provision of lubrication is difficult.

= A well scheduled maintenance is required to avoid failures
and proper functioning of the bearings.

In comparison to conventional bearings, magnetic
bearings are contact free bearings wherein the rotor is levitated
by the generated magnetic field, The contact free feature of
magnetic bearings offers attractive advantages like friction free
and lubrication free operation, low maintenance and long life.
These features lead to decisions that “the magnetic bearings
could be the best choice for high-speed applications”.

Magnetic bearings are one of the advanced types of
bearings with interesting characteristics such as contact-free,
lubricant free, no maintenance, tolerable against vacuum, low
losses and very high rotational speeds. Disadvantages of
magnetic bearings are; complexity in design and high initial
cost.

Magnetic bearings may be classified into two major
categories: Active Magnetic Bearings (AMB's) and passive
magnetic bearings. Active magnetic bearings include electrical
and electronic equipments and they allow to control dynamic
behavior of the rotor during the operation. In passive magnetic
bearings, rotor levitation is achieved without any external
energy source as well as complex feedback control systems.
Moreover, passive magnetic bearings are low cost products and
need less maintenance as compared to active magnetic
bearings. A detailed description of various types of magnetic
bearings is presented by Schweitzer et al. [1]. AMBs are used
in many applications such as turbo pumps, milling spindles,
flywheel energy storage systems and artificial heart pumps [2-
5] to support the rotor. Advantages of active magnetic bearings
are: contact free, high load capacity and actively controlled
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Abstract

A Rack and Pinion gears for a steering system of a typical car has been designed, developed
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comparison include the study of various properties of rack and pinion with Nylon 6/6 and
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An Agro Advisory For Pomegranate Field Using
Wireless Sensor Network

Sunil More
KJ College of Engineering and Management Research
Savitribai Phule Pune University, Pune, India
Email: moresunil01 @gmail.com

Abstract—In India sustainable agriculture development is es-
sential to meet food demands, economic growth and poverty
reduction. Climate change having adverse effect on agriculture
and traditional practices followed are planting, fertilizing and
harvesting against the predetermined schedule. Precision agri-
culture can be used to mitigate the climate change. The work
objective is optimal usage of water in irrigation, proper nutrient
management to plant and avoid crop losses due to diseases and
pests with proper scheduling of sprays. In this context, we have
proposed an agro advisory system for the pomegranate field.
Wireless sensor network is deployed on field and will continuously
monitoring real time environmental, soil, hydrological and crop
specific parameters. Those are important for growth, productivity
and quality in agriculture. An agro advisory will be disseminated
to the farmers according to real time field conditions via SMS
and email. The experimental result analysis of proposed system
shows improvement over traditional followed methods.

Keywords: Agro Advisory, Precision Agriculture, Wire-
less Sensor Network (WSN)

I. INTRODUCTION

India is leading country for pomegranate production. In
last decade, there is sizable growth in area and production.
Pomegranate exportation from country has increased by 3-5
times in this period. It can be taken under varied conditions
of country but better in arid and semi-arid regions. Also it
is one of the fruit crop taken in semi-arid and arid regions
of world. Pomegranate has number of salient features which
distinguish it from others. It has to built-in capability to
withstand drought, moisture deficit, heat and hostile climate.
Due to versatile adaptability, hardy nature, steady but high
yields, better keeping quality, and therapeutic values and
possibilities to throw the plant into rest period when irrigation
potential is normally low, increases the chances for increasing
area under pomegranate in country. It has immense nutritional,
medicinal and economical value[1][2].

Crop losses for pomegranate due to diseases and pests are
quite normal in case of semi-arid region conditions. Bacterial
blight, thrips, fruit borer and wilt in pomegranate are con-
sidered powerful attacks leading to economical loss and force
farmers to repetitive sprays. Figure 1 shows the major diseases
and pests of pomegranate. Agriculture environment is dynamic
entity and changing continuously. Ground water depletion,
soil erosion, attack of new pest and diseases, fragmentation

978-1-5090-2080-5/16/$31.00 ©2016 IEEE

Mininath Nighot
KJ College of Engineering and Management Research
Savitribai Phule Pune University, Pune, India
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Fig. 1. Diseases and pests of pomegranate

of land, rural-urban migration and power supply availability
for farm are some of the new challenges presently being
encountered in the agricultural sector. To overcome these
issues we have proposed system called an agro advisory.
Advisory contains the recommendations to the farmer related
to water irrigation, nutrient management and spray scheduling
management for diseases and pests with proper application.
It issues the advisory to the farmer by considering different
parameters and finally application of that on field. As precision
agriculture suggest specific production over particular place,
data collection (weather, soil, water, equipment and labor
costs) and making decision for small piece of field. Decision
making will be done on the basis of real time information
collected and not based on some hypothetical conditions or on
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Potassium ferrocyanide promoted an efficient synthesis of
benzoxazoles and benzothiazoles under solvent free condition
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Abstract: A mild and efficient method has been developed for the synthesis of 2-Substituted

benzoxazole and benzothiazole from condensation of aldehyde and 2-aminophenol or 2-aminothiophenol
via oxidation of carbon-nitrogen bond. Potassium ferrocyanide catalyzed one-pot procedure is efficient
and allows short reaction times, easy workup, and good yields. Thus, we describe here a method for quick
preparation of benzoxazoles & benzothiazoles.
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Figure: Synthesis of benzoxazoles and benzothiazoles






PROPERTIES AND EFFECTS OF COPPER SLAG IN CONCRETE

M. V. PATIL

Applied Mechanics Department, S.V. National Institute of Technology, Surat, Gujarat

Abstract: Copper slag is a by-product obtained during matte smelting and refining of copper. This work reports an
experimental procedure to investigate the effect of using CS as partial replacement of sand. Six series of concrete
mixtures were prepared with different proportions of CS mnging from 0% to 100%. The test results of concrete
were  obtained by adding CS to sand in  various percentages ranging from 0% to  100%.
All specimens were cured for 7, 28, 56 days before compression strength test. The results indicate that Compressive strength

and flexural Strength is increased due to high toughness of copper slag,

Keywords: waste, Copper slag, compression strength, flexural Strength.

L. INTRODUCTION

The amount and type of generated waste has grown
as the world population increases. Numerous waste

conforms to various standard test as per IS

recommendation.

Table 2.1 Properties of Cement

materials  result from manufacturing, sewage Property Avcrage value Standard
treatment plants, industries, households, and mining. for OPC used value for
Many of the wastes produced today will remain in the i _ in investigation OPC
environment for a long time. At the beginning of this | Specific o 3-12/ =
industrialization process, not enough attention was Cansistency (Se) 5L =
. : . . Fineness By Dry 8% <10%

given about the state of the environment; assumptions e
were made that the nature ha_s the capacity to restore Tnitial Sctting a8 =30
the resources we extract and accept what we throw Time (Min)
into it. Copper slag is a by-product obtained during Final Setting 225 <600
matte smeliing and refining of copper. One of the Time (Min)
greatest potential applications for reusing copper slag Soundness (mm) | 2.8 <10
is in cement and concrete production. Many 4 Compressive strength (N/mm?)
researchers have investigated the use of copper slag ; 'gays 3258673 ;’ },21
in the production of cement, mortar and concrete as a8 — =

: : 28-days 5594 >33
raw materials for clinker, cement replacement, coarse
and fine aggregates. The use of copper slag in cement :

EBTCE Pper 798 2.2 Fine Aggregates

and concrete provides potential environmental as well
as economic benefits for all related industries,
particularly in areas where a considerable amount of
copper slag is produced.

1.2 Availability of Natural Sand as Fine
Aggregate:

In the last 15 years, it has become clear that the
availability of good quality natural sand is decreasing.
The research emphasizes on the use of material to be
replaced by natural sand which will give new
dimension in concrete mix design and if applied on
large scale would revolutionize the construction
industry by economizing the construction cost and
enable us to conserve natural resources.

The sand particles should be free from any clay or

inorganic materials and found to be hard and durable.

2.3 Coarse Aggregates

Coarse aggregates of 10mm and 20mm size is used
for the study which is taken from Shiroli MIDC area
Kolhapur. And natural sand of river bed is used
confirming to grading zone —I of table 4 of IS 383

were procured from local river in Maharashtra.

2.4 Plastizers

Emceplast BV Plastizers is used as directed by the
manufacture to improve the workability of fresh

concrete mix.

2.5 Water

IL MATERIALS AND METHODS Water gives gtrex_lgth to cemf;nt and workablh?y to the
concrete. Drinking water is used for casting and
curing of the concrete blocks.

2.1 Cement

Ultra tech 53 grade ordinary Portland cement is used
for this study. This cement is the most widely used in
the construction industry in India. The different
property of cement is shown in table below. It

2.6 Physical properties

The physical properties of coarse fine aggregates and

copper slag are determined.

Proceedings of 11" IRF International Conference, 15" February-2015, Bengaluru, India, ISBN: 978-93-84209-90-2
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A STUDY ON PROPERTIES AND EFFECTS OF COPPER
SLAG IN CONCRETE

M. V. PATIL

Applied Mechanics Department, S. V. National Institute Of Technology, Surat, Gujarat.

Abstract- Some of the indusirial by-products have been used in the construciion industry for the production of
concrete. Copper slag is one of the materials that is considered as a waste material which could have been used in
construction industry as partial replacement of either cement or aggregates. For this research work, M30 grade concrete was
used and the tests were conducted for variousproportions of copper slag replacement with sand of 0%, 10100 % in concrete.
The obtained results were compared with those of control concrete made with ordinary Portland cement and sand.

Keywords- Copper Slag, Compressive Strength, Split Tensile Strength.

L INTRODUCTION

The amount and type of generated waste has grown
as the world population increases. Numerous waste
materials result from manufacturing, sewage
treatment plants, industries, households, and mining.
While the volume of waste is continuing to grow,
approval for facilities that provide proper disposal is
becoming more difficult to obtain. Copper slag is a
by-product obtained during matte smelting and
refining of copper. One of the greatest potential
applications for reusing copper slag is in cement and
concrete production. The use of copper slag in
cement and  concrete  provides  potential
environmental as well as economic benefits for all
related industries, particularly in areas where a
considerable amount of copper slag 1s produced. Out
of the total cost of construction, building materials
contribute to about 70% of cost in developing
countries like India. Therefore, the need of the hour is
replacement of costly and scarce conventional
building materials by innovative, cost effective and
environment— friendly alternate building materials.
The new material should be environment—friendly
and preferably utilize industrial wastes generated as a
result of rapid industrialization. concrete is widely
used construction material for various types of
structures due to its durability. Natural resources are
depleting worldwide while at the same time the
generated wastes from the industry are increasing
substantially.

1.2 Availability of Natural Sand as Fine Aggregate :
In the last 15 years, it has become clear that the
availability of good quality natural sand is decreasing.
Crushed aggregate, bottom ash, foundry sand and
various by-products are replacing natural sand and
gravel in most countries. The research emphasizes on
the use of material to be replaced by natural sand
which will give new dimension in concrete mix
design and if applied on large scale would
revolutionize  the  construction  industry by
economizing the construction cost and enable us to
conserve natural resources.

II. MATERIALS AND METHODS

2.1Cement

Vasvadatta 43 grade ordinary Portland cement is used
for this study. This cement is the most widely used in
the construction industry in India. The different
property of cement is shown in table below.

Table 2.1 Properties of Cement

Property Average value for | Standard value for
OPC used in OPC
investigation
Specific Gravity 3.08 -
Consistency (%) 29% -
Fineness By Dry 7.8% <10%
Sieving
Initial Setting Time 45 =30
{Min)
Final Setting Time 239 <600
(Min)
Soundness (mm}) 36 <10
Compressive strength (N'mm?)
3-days 4.7 >23
7-days 35.63 >33
28-days 45.94 >43
2.2 Fine Aggregates

The aggregate size is lesser than 4.75mm is
considered as fine aggregate. The sand particles
should be free from any clay or inorganic materials
and found to be hard and durable.

2.3Coarse Aggregates

Coarse aggregates of 10mm and 20mm size is used
for the study which is taken from Shiroli MIDC area
Kolhapur.And natural sand of river bed is used
confirming to grading zone -1 of table 4 of IS 383
were procured from local river (Krishna river) in
Maharashtra. The aggregate size is bigger than
4.75mm is considered as coarse aggregate. Dried
angular coarse aggregate of 20mm maximum size and
10mm minimum size locally available was used for
experiment.
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Abstract:

Presently industrial automation is growing rapidly emphasizing on centralized monitoring and independent
control of sub-systems. This increases the number of remaoie sub-systems, which need intermediate
communication. Another challenges observed are the reduction of system size and the maintenance cost with
flexibility in operation. Regulatory, repefiive sequential contral and interlocking are the typical mandatory
requirements for batch execution and safety. This paper presents development and analysis of prototype
system for wireless contrelling and monitering of the batch process experimental set-up. It proposes the
efficient utilization of ARM micro-controller for the real-time monitoring and control of temperature and level. A
graphical user interface using Visual Studio.NET is developed to operate the plant remotely. This facilitates
the user to control, supervision and data acquisition through wireless communication between laboratory set-
up and user interface via ZigBee protocol. Sensitivity and linearity analysis of RTD output and ulirasonic level
sensor output is carried out citing fair lingarity of RTD and level sensors calibration. Additionally errors in
calculated and observed output at ADC are also investigated. The normal cperation and safety interlocks
have been identified, executed & validated fo mitigate the hazardous evenis in plant considering the
possibility of failure of temperature and level sensors. The proposed system is developed successiully and
waorks in defined manner with overall satisfactory performance.
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Abstract:

The main contribution of this paper is the presentation of a novel tool for WCE image analysis and
classification by exploiting color-texture features. The proposed scheme has based on the ingenious
combination of optimal selection of image components (IMFs) of BEEMD and DLac, applied on the greenfred
component of WCE images in order to identify ulcerations and polyp affected images from WCE images.
Optimal IMF's of BEEMD was exploited to reveal the intrinsic components (IMFs) of the images in order to
achieve data driven, Coefficient of standard Deviation and efficient WM classifier to boost the distinctness

between polyp and ulcer regions. However, DLac analysis facilitaies to extract efficient texture characteristics.

The proposed approach has evaluated on selected WCE images, captured from patients, depicting ulcer and
polyp tissue. The optimum image components {IMFs) that contain the majority of texture information include
IMFs 5- Bwhich produce 100% accuracy for ulcer images. Individual IMFs score up to 80 % classification
accuracy, while their higher exploitation as a group enhances the detection rate up to 83.34% for ulcer and
90% for polyp tissue.
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Abstract:

Lifting is an efficient algorithm to implement the discrete wavelet transform in order to overcome the
drawbacks of the conventional wavelet transform that does not provide a compact representation of edges
which are not in horizontal and vertical directions. The lifting scheme provides a general and flexible tool for
the construction of wavelet decompositions and perfect reconstruction filier banks. It has been adopted in
JPEG 2000. The paper follows this research line, improved SPIHT based on adapiive coding becomes
analyzed and tuned with two dimensional Adaptive Directional Lifting based on COF 87 has structured for
lossy to lossless JPEG 2000 image coding. The proposed 20-ADL scheme incorporates the directionally
spatial prediction into the conventional lifting based on 97 wavelet iransform and forms a novel, efficient and
flexible lifting structure with proposed scaling coefficients. In order to obtain better compression on image
edge, an improved Set Partitioning In Hierarchical Trees (ASPIHT) algorithm based on prior scanning the
coefficients around which there were more significant coefficients was replaced with conventional SPIHT.
Although, the proposed 20-ADL based on CODF9/7 scheme followed by ASPIHT codec significantly reduce
edge arifacts and ringing and cutperforms the conventional 1D lifting scheme followed by SPIHT upto 12dB
as reporied.
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Hybrid Permanent Magnet and Foil
Bearing System for Complete Passive
Levitation of Rotor

Siddappa Iranna Bekinal, Tumkur Ramakrishna rao Anil,
Sadanand Subhas Kulkarni and Soumendu Jana

Abstract This paper deals with the complete passive levitation for a typical Jeffcott
rotor and rotation of the same at the speeds around 40,000 rpm. The passive
levitation is achieved by supporting the rotor axially by 4 permanent magnet
bearing and discrete bump foil bearings for the radial support. The permanent
magnel bearing is made up of three pairs of ring magnets arranged in Halbach
pattern. Bump foil bearings are designed for rotor weight to provide the radial
support to the rotor system. The proposed rotor-bearing configuration is analysed
using Finite Element Analysis (FEA) software (ANSYS) for rotor dynamic char-
acteristics. The designed rotor bearing system-is fabricated and tested up to the
speeds of 40,000 rpm. The system response is acquired using advanced rotor-
dynamic data acquisition system. The experimental results show that the rotor is
completely airborne and stable at the desired speed.

Keywords Foil bearings - Permanent magnet bearings - Halbach structure
Passive levitation and rotor dynamics
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Chapter 90

Comparative Study of Prototype

and Simulation of SVC for Transmission
Congestion Management

Khatavkar Vrushali, Redekar Abhijeet and Dharme Anjali

Abstract In deregulated/restructured power system, congestion of electrical power
1s a major problem. The solution includes the management methodologies namely
technical and pricing methods. The technical methods suggest the use of FACTS
controllers to reduce the congestion without considermg the economic matters. This
work deals with designing a prototype of Static VAR Compensator (SVC). This
SVC prototype compnses of 440 kV, 300 km modular transmission line model
which operates on lab voltage 1.e. 400 V, 50 Hz, and compensator consisting of
three delta connected capacitors together with three delta connected air gap type
linear inductors along with two anti-parallel thyristors. Modelling has been done
considering two modes of thyrnistor 1.e. when thynstor 1s ON and second when
thyristor is OFF. Both modes are characterised by the time duration. With these two
modes, two second order differential equations are derived and finally converted
into second order state space model. This state space model will be helpful to
predict the load voltage behaviour. SVC is modelled in MATLAB Simulink and
simulation results are compared with the prototype results to validate the controller
design parameters. The aim of this work 1s to enhance voltage stability and mcrease
power transfer capability of the long transmission line using FC-TCR configuration
of Static VAR Compensator.

Keywords Static VAR compensator (SVC) - Fixed capacitor thynstor controlled
reactor (FC-TCR) « PID controller

K. Vrushali ([>d) - R. Abhijeet
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Kolhapur District,

Maharashtra, India

Hemantkumar D. Bhosale

Sanjeevan Engineering and Technology Institute, Panh:
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Abstract: - Morphometric analysis was done

topographic maps. This watershed divides in to 3 sub basins. The

parallel. The basin includes highest 6 order stream is the role stream and
us attributes of the Morphometric aspects of the wa.

clearly indicates some relations among the vario

to determine the drainage characteristics of

Kasari watershed using
basins Iy dendritle and
50 Sy. Km. the analysts
tershed and helprs

drainage pattern of sub
the area covers 1177.

to understand their role in sculpturing the surface of the region.

*

Keywords: - sub watershed, Drainage p

1. Introduction :

Morphometry  is  the  measurement and
mathematical analysis of the configuration of the earth’s
surface, shape and dimensions of its landforms
(Agarwal, 1998; Obi Reddy et al, 2002). The
quantitative analysis if the drainage basin is an important
aspect of characteristics of watershed (Strahler 1964).
The Morphometric study of the drainage basin is aimed
to acquire accurate data of measurable features of
streamnetworkof the drainage basin. Drainage provides
basics to understand initial slope, inequalities in rock
hardness,  structural control, geological and geo-
morphological history of the drainage. Drainage
parameters (0 spatial relationship arc streams or rivers
which may be influenced in their erosion by inequalitics
of slope, soils, rock resistance, structure and geological
history of 2 region. The drainage basin analysis 18
carried out quantitatively for three sub water shed. The
quantitativc drainage analysis is done aspect wise such
as linear aspects, aerial aspects and relief aspects. The
main aspect of the present study to derive the different
drainage characteristics of the Kasari River watershed
and to understand the relationship among them.

2. Study area:

¢ study area is Jocated between North Latitudes
16°30" and 16°55' North and East Longitude 73° 40" and
24° 15'. The studied area falls in the Survey of India
Toposheet No. 47 H/13, 47 H/14, 47 L/1, and 47 L/2 of
the scale 1:50000. The area experiences humid and
subtropical climate having heavy rainfall from June to
sCEtembcr. The temperaturc varies between 12°C to
200C. Average annual temperature is 30° C. During the
rainy season the area receives moderate to heavy rainfall
of the SW Monsoon. The average annual rainfall is 2685
mm. October to January are the months of pleasant
climatic conditions and is regarded to be as a winter

season.

The area is mostly covered by dense mixed jungle
The Kasari river basin falls in the Deccan Basaltic
province and is situated on Western Ghats, The trap
basalt generally is characterized by thick tabular sheets
of large aerial extent. The flows are horizonta] with flat-
topped hills having step like terraces. . The basalts of

attern, dendritic, stream sculpturing.

asin are of two type according 1o Adyalkni
(1984). They are (1) Aa type and (2) Pahoc hoe type.
The former is of the major occurrence in the Kasari river
basin. The Aa type basalt are further signified by
presence and absence of vesicles that make them to be
classified as (2) amygdaloidal basalt and (2) compucl
vesicular basalt. The amygdaloidal basalts arc vesicular
in pature and the majority of vesicles are partially of
completely filled with zeolitic minerals. The loner
portion of the flow unit is represented by compact basall.
The compact basalt is generally black but at places
purple or greenish shades are noticed due (o alterations.
At some arcas the red boles are observed along rond
cuttings as at Kololi phata. The flows of the arca are of
Aa type (Bcancy el al. 1986). These shows a busal

section having chilled basalt or greyish clinker with
fragments of highly vesicular or densc purple trap
cemented by zeolites. The nine Basaltic flows of

roximately 60 m each in Kasari basin belongs (0

Kasari river b.

app
Panhala formation of Wai subgroup of Deccan busulix,
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J Datu used und methodology:

I'he Survey of India Toposheet No. 47 H/13, 47
[1/14, 47 L/1. and 47 L2 of the scale 1:50000 has been
used for drainage map.. The different I\IIOI'PhomctriC
parameters has been calculated by usin formula for
stream ordering method suggested by S%rahler (1956)
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Keyw

ords: stiffness, cable stayed bridge, pylon moment, torsional girder moment ~
"g“ST RACT: The present work is deals

with the Parametric Study of bridges by stiffness
idered and effect on cable stayed bridge girder and
le stayed bridge are considered with box girder deck.

gions with difficult access, aesthetic and also due to
on environmentally sensitive terrain during the construction phase.
I8 work parametric study is carried
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& Industrial Waste Sand

Mr. Sachin V. Bhosale
Department of Civil Engineering
Sanjeevan Engineenng & l'echnology Institute
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Mr. Shrivallabh S. Chavan
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Abstract- Foundry sand consists primarily of silica
sand, coated with a thin film of burnt carbon, residual binder
(Bentonite, sea coal, resins) and dust. Foundry sand can be
used in concrete to improve it's strength & other durability
Jactors, Foundry Sand can be used as a partial replacement of
cement or as a partial replacement of fine aggregates or total
replacement of fine aggregals and a~ supplementary addition
to achieve different propertics of coiicrete.

Recycling, disposal and decomposing of waste
glass  possesses  major problems  for Municipalities
everywhere and this problem can be greatly eliminated by re-
using waste glass  as cement replacement in concrete.
Marcaver, there is a limit on the availability of natural
aggpregate and minerals used for making cement, and it
is necessary to reduce energy consumption and emission
of carbon dioxide resulting from construction processes,
solution of this problem are sought thought usages of waste
glass  as partial  replacement of Portland cement.
Replacing cement by pozzolanic material like waste glass
powder in concrete, reduces the waorkability. Therefore, the
concrete containing waste glass powder needs fo be

investigated.

Index Terms— foundry sand, waste glass, concrete, curing

compound
1. INTRODUCTION

It has been estimated that several million tons of
waste glasses are generated annually worldwide. The
key sources of waste glasses are waste containers,
window glasses, window screen, medicinal bottles,
liquor bottles, tube lights, bulbs, electronic equipments
etc. Only a part of this waste glass can be used in
recycling. The remaining waste glass cannot be used for
any purposes. But recently the research has shown that
(he waste glass can be effectively used in concrete either
as plass agpregate (as fine aggregate or as coarse
aggregate) orasa glass pozzolana. The waste glass when
grounded to a very fine powder shows some pozzolanic
propertics. Therefore the glass powder to some extent
can replace the cement and contribute for the strength
(. In this paper an attempt is made to find out
¢ on the properties of concrete

developmet
the effect of temperatur

Dhananjay Mahadik Group of Institutions

shn8s8@gmail.com

containing waste glass powder as pozzolana.

Metal foundries use large amount of sand as part of
the metal casting process. Foundries successfully recycle
& reuse the sand many times in a foundry. When the
sand can no longer be reused in the foundry, it is
removed from the foundry & it is termed as foundry
sand. Like many waste products foundry sand has
beneficial applications to other industries.

11. PREVIOUS WORK AND SATIATION

“Studies on Workability of Concrete Containing
Waste Glass Powder a Pozzolana™ By M. N. Bajad, C.D,
Modhera and A. K. Desai, 2011

An attempt has been made to find out the
workability of concrete produced by replacing the
cement with waste glass powder in various percentages
ranging from 5% to 40% in increments of 3% (0%, §%,
10%, 15%, 20%, 25%, 30%, 35% and 40%.)

“Exprimental Investigation In Developing Concretw
Containing Waste Glass Powder As Pozzolom™ By M,
N. Bajad, C. D. Modhera, Nov.09-Oct.10

In this experimentation an attempt has beei
made to find out the strength of concrete produced by
replacing the cement with waste glass powder in varlow
percentages ranging from 5% to 40% in incrementy uf
5% (0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%|
.Ordinary -Portland Cement (OPC) 43 giude, lovally
available sand and coarse aggregates were used (n (hla
oavadaﬁzm. The sand used was a Zone Il had the
specific gravity of 2.62. The specific gravity of the
coarse aggregate was 2.93. The coarsc aggrogate wyed
werc of 12 mm and down size. The 600 micta pasaling
fraction was used for the experimentation,

“Effect of Temperature On The Properilea () :

Concrete Containing Glass Powder As Poszolang® |4
B. R. Patagundi Dr. K. B. Prakash, Qct ~c_.~
An attempt is made to f} .

- nd out the
temperature on the properties of conctele n.c
waste glass powder as pozzolana, The ¢
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Use of sand for compacted clay liner with
Addition of bentonite

s g 3
S. A. Agnihotri’, 0.S. Powar?, S.M. Bhosale
‘Assistant Pr ofessor, Department of Civil Engineering, Sanjeevan Engineering & Technology Institute, Panhala,
Kolhapur — 416 007, india; sameeragni@gmail.com (Corresponding Author)

? 3 pssistont Professor, Department of Civil Engineering, Department of Technology, Shivaji University, Kolhapur -
416 007, India :

Abstract— The huge growth in population and industrialization results in water scarcity
problem and hence we started ground water extraction. Due to the direct dumping of municipal solid
waste as well as industrial solid waste 3 large quantity of leachate is percolating through ground.
Hence the term engineered landfill design is comes in view. Liner is the one main part of the landfill

design. The main concentration is given on compacted clay liner because it is quite cost effective than
other liner systems

Sand which is easily available everywhere is taken for design of compacted clay liner.

As sand may not have required permeability, sodium bentonite is added with it. Experimental work
shows that 7% bentonite in sand can give the best res

using sand. The sand-bentonite mixture with 7% bento
This value is less than required permeability as per diffe

ults for construction of compacted clay liner
nite shows

7.49x10%cm/sec pPermeability.
rent regulation. )
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Keywords: Sand, Bentonite, Leachate, EPA, Liner,
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Abstract- Foundry sand consists primarily of silica
sand, coated with a thin film of burnt carbon, residual binder
(Bentonite, sea coal, resins) and dust. Foundry sand can be
used in concrete to improve it's strength & other durability
Jactors, Foundry Sand can be used as a partial replacement of
cement or as a partial replacement of fine aggregates or total
replacement of fine aggregals and a~ supplementary addition
to achieve different propertics of coiicrete.

Recycling, disposal and decomposing of waste
glass  possesses  major problems  for Municipalities
everywhere and this problem can be greatly eliminated by re-
using waste glass  as cement replacement in concrete.
Marcaver, there is a limit on the availability of natural
aggpregate and minerals used for making cement, and it
is necessary to reduce energy consumption and emission
of carbon dioxide resulting from construction processes,
solution of this problem are sought thought usages of waste
glass  as partial  replacement of Portland cement.
Replacing cement by pozzolanic material like waste glass
powder in concrete, reduces the waorkability. Therefore, the
concrete containing waste glass powder needs fo be

investigated.

Index Terms— foundry sand, waste glass, concrete, curing

compound
1. INTRODUCTION

It has been estimated that several million tons of
waste glasses are generated annually worldwide. The
key sources of waste glasses are waste containers,
window glasses, window screen, medicinal bottles,
liquor bottles, tube lights, bulbs, electronic equipments
etc. Only a part of this waste glass can be used in
recycling. The remaining waste glass cannot be used for
any purposes. But recently the research has shown that
(he waste glass can be effectively used in concrete either
as plass agpregate (as fine aggregate or as coarse
aggregate) orasa glass pozzolana. The waste glass when
grounded to a very fine powder shows some pozzolanic
propertics. Therefore the glass powder to some extent
can replace the cement and contribute for the strength
(. In this paper an attempt is made to find out
¢ on the properties of concrete

developmet
the effect of temperatur

Dhananjay Mahadik Group of Institutions

shn8s8@gmail.com

containing waste glass powder as pozzolana.

Metal foundries use large amount of sand as part of
the metal casting process. Foundries successfully recycle
& reuse the sand many times in a foundry. When the
sand can no longer be reused in the foundry, it is
removed from the foundry & it is termed as foundry
sand. Like many waste products foundry sand has
beneficial applications to other industries.

11. PREVIOUS WORK AND SATIATION

“Studies on Workability of Concrete Containing
Waste Glass Powder a Pozzolana™ By M. N. Bajad, C.D,
Modhera and A. K. Desai, 2011

An attempt has been made to find out the
workability of concrete produced by replacing the
cement with waste glass powder in various percentages
ranging from 5% to 40% in increments of 3% (0%, §%,
10%, 15%, 20%, 25%, 30%, 35% and 40%.)

“Exprimental Investigation In Developing Concretw
Containing Waste Glass Powder As Pozzolom™ By M,
N. Bajad, C. D. Modhera, Nov.09-Oct.10

In this experimentation an attempt has beei
made to find out the strength of concrete produced by
replacing the cement with waste glass powder in varlow
percentages ranging from 5% to 40% in incrementy uf
5% (0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%|
.Ordinary -Portland Cement (OPC) 43 giude, lovally
available sand and coarse aggregates were used (n (hla
oavadaﬁzm. The sand used was a Zone Il had the
specific gravity of 2.62. The specific gravity of the
coarse aggregate was 2.93. The coarsc aggrogate wyed
werc of 12 mm and down size. The 600 micta pasaling
fraction was used for the experimentation,

“Effect of Temperature On The Properilea () :

Concrete Containing Glass Powder As Poszolang® |4
B. R. Patagundi Dr. K. B. Prakash, Qct ~c_.~
An attempt is made to f} .

- nd out the
temperature on the properties of conctele n.c
waste glass powder as pozzolana, The ¢
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Abstract—Recent Earthquake felt at three Nuclear
Power Plant in India viz., Kakrapar, Narora and Kota has
-treated anxiety in the mind of certain section of society, as
to how these plants behaved during the seismic events.
“*Nuclear containment is a specialized structure; dynamic
ahalysis should be carried out with internationally
nccepted standard code like ASCE-4-98, STUK, and NRC.
Nuclear power plant consists of various structurcs,
ysiems and equipments. Development of mathematical
modcel for seismic effect requires careful consideration.
irce dimensional finite element mathematical models are
ed to represent complex structures. In dynamic analysis
Ul containment, generally two levels of seismic parameters
Are prescribed as Safe Shutdown Earthquake having
fabability once in 10, 000 years and Operating Basis
Z:PArthquake having probability once in 100 years. This
= Wurk aims at evaluating the structural behavior of nuclear

I. INTRODUCTION

Ihe Nuclear Power Plant (NPP) consists of various

il phenomenon, which is generated in earth’s
The carth’s crust is made up of mosaic of several
f¢ plates. These tectonic plates are constantly
i slowly in different directions resulting in
4] necumulation of strains over a large rock mass
late boundaries. When the accumulated strain
I# the strength of the rocks, these rocks rupture
iHijs In sudden release of stored strain energy which
iNllled in the form of seismic waves, generating
ylbrations traveling far and wide and get
‘ns they travel. Such ground vibrations or

base motion of the plant building gets transmitted
through the intermediate structures of the building to
the SS&E which are mounted on the floors or walls of
the building. The earthquake motion mainly induces
inertial forces in the SS&E of the plant. The NPP
structure, system and equipment are designed to resist
these earthquake forces along with other loads, viz.,
gravity, pressure, thermal loads etc.

II. COMPONANT PARTS
OF NUCLEAR REACTOR

The Nuclear Power Plant (NPP) houses various
reactor equipment and _piping with unique
characteristics of their own. The pressurized heavy
water reactor includes structures such as auxiliary
building (Containment structure), Control Building,
reactor auxiliary building, service building, waste
management building, turbine building and spent fuel
storage bay building etc.these structure directly founded
on ground and classified as three categories
[4]).Category 1 structures (e.g. rector containment
structure )are designed for S1 and S2 level earthquakes.
S1 is the level of ground motion which can be
reasonably expected to be experienced at the site area
once during operation life of structure. This is referred
as Operational Basis Earthquake (OBE).S2 is the level
of ground motion that has very low probability of being
exceeded and has return period of the order of 10, 000
years. This has referred as Safe Shutdown Earthquake
(SSE). Category 2 structures (e.g. waste management
building) are designed as S1 level earthquake and
category 3 structures (e.g. turbine building) are
designed as per national practice (Indian Standard, IS —
1343, 1984).

Component parts of Nuclear Reactor are shown in
(Fig.1). It consists of Internal Structure (IS), Calandria
Vault, Inner Containment Wall (ICW) and Outer
Containment Wall (OCW). All these cast
monolithically with a thick circular raft. The Outer
Containment Wall consists of reinforced concrete which
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