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Abstract 
Cement is the most significant component in concrete. Large-scale manufacturing of 
cement consumes more energy and releases harmful products (carbon dioxide) into the 
atmosphere, adversely affecting the environment and depleting natural resources. A lot 
of research is going on globally, concentrating on the recycling and reuse of waste 
materials from many industries. A significant share of research is focused on finding 
cementitious materials alternatives to ordinary Portland cement. Many industrial waste 
by-products, such as quartz powder, metakaolin, ground granulated blast furnace slag, 
silica fume, and fly ash, are under investigation for replacement of cement in concrete 
to minimize greenhouse gases and improve the sustainable construction. In this 
research, the effect of a new material, i.e., alccofine as a partial replacement (i.e, 0%, 
5%, 10%, and 15%) and constant fly ash dosage (.e., 25%) on thermogravimetric analysis, X-ray diffraction analysis, Fourier transform infrared spectroscopy, scanning 
electronic microscopy analysis on concrete were studied. Adding alccofine and fly ash 

showed a significant improvement on the analytical methods of self-compacting 
Concrete. 
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Abstract— this research investigates the effects of magnetic 

water on compressive strength, porosity and soropitivity on 

samples prepared with magnetic water .test variables include 

the magnetic strength of water and curing age. The results 

shows that the compressive strength of concrete samples 

mixed with magnetic water with is higher than prepared with 

normal tap water. The compressive strength water is more 

significant early age the best results achieved for water 

absorption and porosity were obtained at magnetic strength 

of treated water is of 1t.the best results for sorpity was 

obtained at magnetic strength of treated water is of 0.9t. 
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I. INTRODUCTION 

Concrete is the majority of widely used man-made building 

material on the universe and cement is used to produce 

around 2.5 t (over one cubic meter) of concrete per person per 

year.  

Concrete structures have been constructed since the 

discovery of Ordinary Portland cement (OPC) in the middle 

of the nineteenth century. The effect of OPC with water 

results in hydration products, which glue the reacting cement 

particles with each other to form a hard cement paste. When 

cement and water are combined with sand, the producing 

product is called mortar. If the mix also contains coarse 

aggregate, the resulting product is called concrete. Right from 

the invention of the concrete, the concrete has under gone 

many changes to suit the needs in the construction sites. Many 

additives and admixtures are being included to change the 

physical form of concrete and also concrete without cement, 

aggregates is under use. One essential thing for the word 

concrete to acquire strength is hydration or some other 

reactions by usage of water for mixing the ingredients, so 

water is very essential for the hydration process to take place 

in the concrete made with OPC 

Water consumption is rising as the manufacture and 

human needs grow. Industrial sector comes in the second 

place with 20 % water consumption after the agricultural 

sector which accounts for 70 % of water use. In concrete 

manufacturing practice there is more than one billion tonnes 

of water devour each year. Water used in concrete 

manufacturing plays effective role in the concrete mix, 

starting from governing the hydration process of cement, 

along with proper curing in order to reach the desired strength 

is not mention managing the workability and permanence of 

the concrete structure. Drinking water or tap water is usually 

used in concrete manufacture to avoid the aspect of 

impurities. This limitation  along  the limited availability of 

drinking water across the planet raised the important issue of 

optimizing the use of water in concrete constructions. Using 

magnetized water is encouraging potentials in saving water 

amount used in the concrete construction. 

II. OBJECTIVE OF THE PROJECT 

1) The main objective is to improve the workability and 

strength of concrete using magnetic field treated Water 

and to reduce the Cement content in the concrete mix. 

2) To improve the workability and strength of concrete 

using magnetic field treated water and flyash to Reduce 

the cement content in the concrete mix 

3) Then the best results for the 72hrs of the magnetic field 

treated water and flyash.  

III. PROCEDURE  

The properties of constituent of concrete, cement, sand, 

coarse aggregate and water is analyzed based on standard 

investigational procedures laid down in IS codes. The 

standard investigational procedures are adopted for the 

determination of normal firmness, initial and final setting 

times and compressive strength of cement. 

These are conducted of coarse aggregate and fine 

aggregate to find the water soaking up, specific gravity and 

bulk density. Slump test is conducted on fresh concrete and 

also test were conducted of hardened concrete to find 

compressive strength. 

IV. MATERIALS 

The materials are used in experimental investigations are: 

1) 53 grade OPC ( Ordinary Portland Cement) 

2) Fine Aggregate 

3) Coarse Aggregate  

4) Magnetized water 

5) Potable water 

6) Fly ash 

The properties of these materials are given in 

following section. 

 Test on Cement:  

Portland cement grade 53 is used in this test. It is the basic 

ingredient of concrete, mortar and plaster. Cement is 

anshapeless (glassy) powdered siliceous material that Is 

Answer to the alkali contented in cements to react with the 

lime in the high pH environment in concrete to form added 

C-S-H (calcium silicate hydrate) binder with the opining 

structure of the concrete. The chemistry related with certain 

Pozzolana, such as sulfides, carbon, sulfates, and alkalis can 

be completely harmful to the long-term permanence of the 

concrete. As shown in Fig 3.1  
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Abstract - Aggregate as the main constituent of concrete about 70.0% to 80.0 % occupy the total volume of the concrete. They 
highly affect the both fresh and hardened concrete properties of the concrete. By using the optimization techniques such as Talbot’s 
grading curve or Power curve, Coarseness factor chart and Fineness modulus. The cement content can be reduced, it gives the 
dense arrangement and improve the properties of the concrete such as workability, durability, compressive strength, etc., from this 
experimental investigation by using of this optimization of combined aggregate gradation the concrete is prepared by using the 
different N values are 0.45,0.55,0.65 and 0.75 based on the fineness modulus. In this experimental investigation the mix design is 
done for Normal strength concrete of 20MPa based on IS 10262:2009 and optimization techniques and prepared specimen. The 
tests are conducted on fresh and hardened concrete like Slump test, Bulk density of concrete, Compressive strength, Rebound 
hammer, Ultrasonic pulse velocity and water absorption test. Based on the test results the N value is 0.45 for maximum 
compressive strength and high workability. Cement content can be reduced up to 15% is possible for 20Mpa normal strength 
concrete based on the test results. 

Key Words:  Coarseness factor, Workability factor, Power Curve, Fineness modulus, Slump, Compressive strength 

1. INTRODUCTION  

    In concrete the main constituents are cement, water, aggregates. In cement concrete the aggregates are occupy nearly 70% to 
80% of the volume concrete. Normally aggregates is the important constituents in the concrete. It gives as structure of the 
concrete. The aggregates effects on the properties of fresh and hardened concrete. The aggregates reduce the shrinkage and 
economy of the concrete. By use of the aggregates their influence on cement concrete properties like strength, durability 
workability etc. For the achievement of high economy, the aggregates should be made clean, strong, bond strength, shape and 
texture, specific gravity, bulk density, voids, moisture content, fineness modulus and porosity. The concrete mix preparation 
made by using of cement, coarse aggregates of two different sizes such as 20mm, 10mm, fine aggregate and potable water used 
for mixing.  The coarse aggregates give the good structural ability to the concrete and fine aggregates fill the gaps between the 
coarse aggregates, remaining gaps in fine aggregates fills by the cement paste. The used coarse aggregates also increasing the 
bulk density of the concrete. Normally from production of the concrete, cement is the most expensive material about 55% to 
60% of the total cost of the production of concrete material. The paste content only 25% to 35% of the total volume of the 
concrete. The properties of the concrete can be improved by using well graded aggregates, the well gradation in aggregate can 
be attained by optimization of aggregate gradation in these views the importance of optimization of the aggregate is arises. The 
most suitable of aggregates gradation for concrete mix, however will depends up on actual grading, particle sizes and surface 
texture. 

The optimization of aggregate grading is the most advantage technique for economical and technical reasons. By using of this 
optimization combined gradation of aggregates mixing cement content is reduced up to 10% to15% of the   total volume of the 
concrete and durability of concrete increased by decreasing the permeability, decreasing drying shrinkage and cracking of the 
concrete. By increasing the volume of aggregates in total volume of concrete porosity and voids will be decreased it will lead to 
increasing the structural performance of concrete. 

The optimization of the combined aggregate gradation provides the densest arrangement of aggregates in given volume of 
concrete, it also decreases the volume of cement paste required for sufficient workability. 

The optimization results to improve in the workability, finish ability, pumpability and reduced segregation, when compare to 
the concrete poorly graded aggregate gradation. It also reduced the shrinkage was directly reducing the cement paste in 
cement concrete with possible of the increasing the aggregate content in concrete and reduced the shrinkage translates into 
reduced concrete. 

2. LITERATURE REVIEW   

The Fuller and Thompson has given groundbreaking work on optimization gradation to the concrete on greatest strength and 
workability. They concluded to attain high density, aggregates should be well graded in sizes and combined with cement paste. 
An ideal maximum density curve was developed. The maximum density achieved was mainly due to the greatest density of the 
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ABSTRACT: The present work is an attempt to use Quarry Dust and Fly Ash as partial replacement for Sand and 

Cement respectively and to study the effect of them on the mechanical properties and quality assessment of concrete at 

different replacement levels. The experimental study has to be made to present the variation in the strength of concrete 

when replacing cement by fly ash with 0%, 10%, 20% and 30% by weight of cement and sand by quarry dust from 

20%, 30% and 40% by weight of sand. The studies are to be made to ascertain the properties of M20 grade concrete by 

using fly ash as partial cement replacement and Quarry dust as partial fine aggregate replacement to determine the 

compressive strength experimentally at the curing age of 7, 14, 28, 56, 90 days at ambient room temperature and split 

tensile test and ultrasonic pulse velocity test at 28 days of curing period.  
 

KEYWORDS: Fly ash, Quarry Dust. 

I. INTRODUCTION 

 

Fly ash is the one of the fine powder major waste material produced from many thermal power plants. the 

utilization of fly ash as a low cost mineral admixture in concrete instead of dumping it as a waste material can have 

great beneficial effects.  

 
Fig: 1 Fly Ash 

 

This quarry dust which is released directly into environment can cause environmental pollution. To 

reduce the impact of the quarry dust on environment and human beings, this waste can be used to produce new 

products or can be used as admixture in concrete so that the natural resources are used efficiently and hence 

environmental waste can be reduced. 
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Stabilization of Leachate Effected Laterite Soil 
using Bio-Enzyme(Terrazyme)  

S.Sameer, T.Sai Krishna, K.Sai Abhinav, K.Narasimhulu 

Abstract: The present study provides an effective technique of 
improving properties of leachate effected soil using bio-enzyme 
named TERRAZYME.Soil pollution is an consequence especially in 
a country like INDIA unscientific disposal and dumping of solid 
waste leads to generation of leachate. High concentration of 
leachate has less pH value (i.e., acidic in nature) which reduces the 
particle size. Due to reduction in particle size the properties of soil 
are also effected. A laboratory testing program was carried out on 
soil to determine the behavior of leachate effected soil and 
terrazyme. For that we performed particle size analysis, compaction 
and California bearing ratio tests on 5% 10% and 15% leachate 
effected soil to vary the degree of contamination.Terrazyme is a 
natural non-toxic, non-flammable, non-corrosive liquid enzyme 
formulated fermented from vegetables that improves the 
engineering qualities of soil, facilitates higher soil compaction 
densities and increases stability. It can be used as soil stabilizer and 
also improve CBR value, durability and decreases the omc, plasticity 
index of soil. Terrazyme on soil is permanent and soil becomes bio-
degradable in nature.So we used terrazyme as a stabilizing agent to 
improve the properties of leachate effected soil. By using this 
enzyme we can improve the strength effectively, mainly California 
bearing ratio. 

 Key Words:  Laterite soil, Leachate,Terrazyme,CBR 

I. INTRODUCTION 

Unscientific disposal of waste creates a very important supply 
of soil pollution. Soil pollution leads to modification of the 
physical, chemical and biological properties of soil. Leachate 
is generated in landfill sites by chemical reaction processes 
(products of organic chemistry  changes in organic substances) 
or is that results of water penetration. Its composed of 
enormous amounts of each organic and inorganic compounds, 
associated their concentration depends to the age of a landfill 
siteLeachate from an improperly created landfill results an 
intensive contamination of soil to a lower place and adjacent to 
the dumping space. In reference to any potential application, 
information of the geotechnical characteristics of leachate 
contaminated soil is needed. Although this current landfill 
engineering stress on pollution reducing technology (by 
victimization appropriate liner material to avoid the migration 
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of leachate/hazardous waste chemicals generated during 
landfill), open dumping is extensively practiced in republic of 
India. The leachate generated from such landfill sites cause 
serious environmental risks to the surroundings by causing 
contamination of soil. Leachate from a lowland varies wide in 
composition depending on the age of the landfill and also the 
kind of waste that it contains. It will typically contain each 
dissolved and suspended material. The generation of leachate 
is caused in the main by precipitation percolating through 
waste deposited during a landfill. Once in reality with 
decomposing solid waste, the percolating water becomes 
contaminated and if it then flows out of the stuff its termed  
leachate. Extra   leachate   volume   is   created   throughout   
this   decomposition of element material manufacturing a good 
vary of different materials including methane, carbon dioxide 
and a fancy mixture of organic acids, aldehydes, alcohols and 
straightforward sugars. during a landfill that receives a 
combination of municipal, commercial, and mixed industrial 
waste, however excludes important amounts of focused 
specific chemical waste, landfill leachate could also be 
characterized as a water-based resolution of four teams of 
contaminants; dissolved organic matter (alcohols, 
acids,aldehydes, short chain sugars etc.), inorganic macro 
elements (common  cations  and  anions  as well as sulfate, 
chloride, iron, aluminium, zinc and ammonia), significant 
metals (Pb, Ni, Cu, Hg), and organic compounds like 
halogenated organics, (PCBs, dioxins, etc.). The physical look  
of leachate  once it  emerges  from  a  typical landfill  site may 
be a  powerfully odoured black, yellow or orange colored 
cloudy liquid. The smell is acidic and offensive and should be 
terribly pervasive because of hydrogen, nitrogen and sulphur. 
The process of rising the strength and durability of soil is 
thought as soil stabilization. It is the method of mixing and 
mixing materials with soil to enhance bound properties of soil. 
A perfect soil stabilizer ought be simply available, economical 
and ecofriendly. Terrazyme is an efficient and non-corrosive 
liquid protein that extensively enhances the properties of the 
soil used for construction of roads. It is a wetting agent and its 
application assists within the expulsion of water from soils, 
and also helps within the lubrication of soil particles and will 
increases the compatibility of the many forms of soils. Its 
reaction of with several of those materials is especially owing 
to the ion-exchange capability of clay minerals. Terrazyme is 
used for various forms of soil starting from black cotton soils 
to hard murram soils. It is used for all those forms of soil that 
includes a minimum 10% of clay particles. Soils once being 
treated with terrazyme begin behaving sort of  a semi rigid 
pavement structure with abundant reduced porousness. 
Terrazyme is also designed to improve soil strength by 
increasing the density of the initial compaction and facilitating 
the removal of pore water, which helps in minimizing the 
destructive impact of water under load 
 
 
 
 



 

 



Assessment of Groundwater
Contamination with Emphasis
on Sulfates, Barites Mining Area,
Mangampeta, Andhra Pradesh, India

Veeraswamy Golla, Balaji Etikala, Nagaraju Arveti, S. R. Sradha,
N. Janardhan, M. Rajasekhar and M. Subbarao

Abstract In the Mangampeta mining area, 15 groundwater samples were collected
in a polyethylene bottles, measuring pH and EC at the same time water samples were
sent to the laboratory to analyze the various physicochemical properties of water. On
this basis, the quality of drinking water and irrigation water was estimated. Parame-
ters including PH, EC, TDS, hardness and certain cations and anions were observed
in drinking water quality. These are fairly suitable for drinking purposes in concen-
trated area, and the second part measures the parameters such as sodium percentage,
Kelly ratio, sodium absorption ratio, potential salinity, non-carbonated hardness and
magnesium ration. The concentrations of sulfate in mining region ranged from 447
to 1880 mg/l in drinking water. The vicinity of Mangamapeta, which is highly pol-
luted by sulfate ions due to the existence of natural barite ore deposits, interacts with
groundwater.

Keywords Physicochemical parameters · USSL diagram · Concentration of
sulfates diagram · Wilcox diagram · Gibb’s diagram · Chadha’s and correlation
diagram
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Statistical and Analytical Evaluation
of Groundwater Quality of Atmakur
Area, SPSR Nellore District, Andhra
Pradesh, South India

Balaji Etikala, Veeraswamy Golla, Nagaraju Arveti, Sreedhar Yenamala,
Prasad Mannala and P. L. Keshava Kiran Kumar

Abstract A statistical approach for instance cluster and factor modes was per-
formed to categorize 21 wells in the Atmakur area of SPSR Nellore District based
on groundwater hydrochemistry. The collected groundwater samples were exam-
ined for physico-chemical specifications and major ion chemistry like pH, electrical
conductivity, TDS, Ca2+, Na+, Mg2+, K+, Cl−, HCO3− and SO4

2− using standard
methods. Additionally, chloro-alkaline indices and Gibbs ratio were executed to the
analysed data to assess the dominant processes controlling groundwater chemistry
of the region. Ca–Mg–HCO3 was the main hydrochemical facies in Chadha’s classi-
fication. The end results showed that silicate weathering (which is further endorsed
by scatter diagram of HCO3−, SO4

2− versus Ca2+, Mg2+, dissolution of sulphates
and chlorides due to the fertilizers and intense agricultural activities, water–rock
interaction and reverse ion exchange are responsible for the groundwater chemistry
in this region.

Keywords Cluster analysis · Factor analysis · Groundwater · Gibbs ratio · Indices
of base exchange · Atmakur · SPSR Nellore · Andhra Pradesh

1 Introduction

Groundwater is one of the indispensable characteristic assets essential for human
beings, house assistance, manufacturing industry, cultivation and allied activities [1].
Diversity in groundwater chemistry of a region is related to physico-chemical param-
eters that are significantly affected by geological processes and human activities [2].
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Abstract 
The aim of the present study is to identify the land use and cover analysis of Sathyavedu area, 
Chittoor district, Andhra Pradesh, India by using Geographical Information System. The 
present study has been employed with survey of India toposheet Nos. 57 O/14, O/15, 66 C/2, 
and C/3 and Remote sensing LISS-III data. On the basis of field study, topographical maps 
and satellite data, we have been determined 15 categories in the study area. These are: built 
up (rural), mining/industrial, hamlets and dispersed household, reservoir/tanks, 
river/stream/drain, river/stream/drain, lakes/ponds, canal, scrubland open, scrubland dense, 
barren rocky, cropland, aquaculture/pisciculture, agriculture plantation, forest plantation and 
forest. Overall, the majority of land is occupied with forest land followed by cropland. 
 
Keywords: Land use, land cover, satellite imageries, remote sensing and GIS 
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INTRODUCTION 
Land use practices vary significantly across 
the world. The United Nations Food and 
Agriculture Organization (UNFAO) Water 
Development Division explains that "Land use 
concerns the products and benefits obtained 
from the use of the land as well as the land 
management activities carried out by humans 
to produce those products and benefits [1]. 
Land covers include grass, asphalt, trees, bare 
ground, water bodies, rocks and soils which 
are observed over the land. The information 
about the land cover is mandatory in water 
resources as well as for land and vegetation 
resource conservation, utilization and 
management so as to detect the changes in 
areas where there are frequent variations [2]. 
There are two primary methods for capturing 
information on the land cover: field survey and 
analysis of remotely sensed imageries [3]. 
Land change models can be built from these 
types of data to assess future shifts in land 
cover. The land use refers to the link between 
the land cover and the action of people living 
in the environment. It involves the 
arrangements, activities, and contribution of 

people in a specific land cover for generating, 
maintaining or changing it [4]. Land cover 
refers to features of the land surface, which 
may be natural, semi-natural, managed or 
manmade. They are directly observable by the 
remote sensor. Land use, on the other hand, 
refers to activities on land or classification of 
land according to how it is being used, such as 
residential, industrial, commercial, 
agricultural, recreation, etc. Not always 
directly observable, interfaces about land use 
can often be made from land cover [5]. 
Remote sensing data can provide land cover 
information rather than land use information. 
The properties measured with remote sensing 
techniques relate to land cover, from which, 
land use can be inferred, particularly with 
ancillary data or a prior (already known) 
knowledge [6]. Identifying, delineating, and 
mapping land cover is important for global 
monitoring studies, resource management, and 
planning activities. Identification of land cover 
establishes the baseline from which 
monitoring activities (change detection) can be 
performed, and provides the ground cover 
information for baseline thematic maps [7]. 
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ABSTRACT        

The aim of the current study is to identify ground water chemistry through multivariate statistical techniques, using both factor analysis and cluster analysis. It is controlled by 

geogenic influence in the groundwater, agriculture activity like usage of fertilizers, rainwater infiltration and flow of water, dissolving of silicate group of minerals like soda-

feldspars and plagioclase feldspar, besides weathering processes.  40 groundwater samples have been collected from the Nellore mica schist belt area of the Nellore district in 

Andhra Pradesh (South India) and  analyzed for  different physicochemical parameters, like  pH, electrical conductivity (EC), total dissolve solids (TDS), hardness, alkalinity, 

primary cations sodium (Na+), potassium (K+), calcium (Ca2
+), magnesium (Mg2+),  anions bi-carbonates (HCO3−), chloride (Cl−), sulphide (SO4

2−) and  fluoride (F−).  The 

structural equation modeling has been carried out through MINITAB. 2 and XLSTAT software’s. Gibb's diagram highlighted the source of the origin of these chemical 

parameters due to rock-water interaction. Normalized bivariate plots indicate that the chemical elements are generated from the silicate weathering in the study area, where 

overall, the groundwater chemistry has been found responsible for dissolution of the ferro magnesium minerals (silicate group of minerals). 

Key words: Groundwater chemistry, Factor analysis, Cluster analysis, Gibbs diagram, Scatter plots diagram, Nellore mica schist belt  

INTRODUCTION 

Water is a fundamental product with an unparalleled value 

after air and assumes a huge part in the biosphere (in creatures 

and plants kingdoms), air and lithosphere (Aderogba, 2005; 

Mayer's, 2005; Nagaraju et al., 2017; Veeraswamy et al., 

2019a, b). It is used in human settlements for drinking, 

sanitation, washing and agriculture. Water can occur as 

surface water in lakes, rain, and stream and in addition to 

groundwater wells, boreholes, and springs. Groundwater 

assets are dynamic in nature and are influenced by factors like 

industrialization, and urbanization and thus, its preservation is 

of fundamental importance.  Ascertaining the quality of water 

is important before its utilization for different purposes, like, 

drinking, rural, recreational and mechanical utilizations 

(Brindha and Elango., 2011; Mohan Babu and Viswanadh, 

2013; Nagaraju et al., 2014a). Hydrochemical assessment of 

groundwater is also important (Aghazadeh and Mogaddam, 

2010), as the quality of water plays a prominent role in both 

agricultural production and human health. The 

hydrogeochemical investigations are also helpful in 

identifying quality of water (Nagaraju et al., 2014b; 

Karthikeyan et al., 2011). The hydrochemistry of groundwater 

reveals the natural processes involved in governing the 

chemical elements dissolved in water, major part of which 

comes from the weathering of rocks and soils and a minor 

part from atmospheric precipitation (Nagaraju et al., 2006). 

Anthropogenic disturbances are also increasingly play a role 

in the changing of groundwater quality. The over-exploitation 

of aquifers for agricultural, industrial and urban uses along 

with structural and climatic conditions increases the 

possibility of deterioration of groundwater. Discharge of 

untreated or inadequately treated waste water, contaminated 

agricultural runoff from farms and discharge of untreated 

sewage, can all lead to the contamination of groundwater in 

aquifer. Groundwater is almost globally important for human 

consumption as well as for the support of habitat and for 

maintaining the quality of base flow to rivers. Groundwater is 

internationally essential for human utilization and in addition 

for the help of living organisms and for keeping up the nature 

of the base stream to waterways (Ravikumar and Somashekar, 

2011).  

In a part of the Nellore mica schist belt, a comprehensive 

geochemical examination was carried out in order to identify 

groundwater quality. The analysis was done to detect possible 

sources of pollution and to a general characterization of the 

water quality in the studied area, which was carried out by 

means of multivariate statistical tools like Principal 

Component Analysis, cluster analysis and mapping tools to 

understand the groundwater hydrochemistry, identify its 

control mechanisms, and evaluate the groundwater quality 

comprehensively.  

STUDY AREA 

The study area belongs to a part of the Nellore schist belt. It is 

included in the toposheet Nos. 57 N/12, N/15, N/16 and 

covers an area of 247.79 km².  It is located between 

longitudes 79° 42' 30'' E and 79° 54' 30'' E and latitudes 14° 

13' 0'' N and14° 16' 30'' N and lies in a subtropical climate 

with a mean annual temperature of 24.3ºC to 40ºC. The 

humidity is usually in the range of 6–84 %. The annual 

normal rainfall of the study area is about 1084 mm. The mean 

daily maximum temperature in the district is about 40°C in 

May and the mean daily minimum temperature is about 20°C 

in December/ January, most of the study are is occupied by 

dendritic pattern. (www.cgwb.gov.ap.in; Sarma, 1998). The 

study area is shown in Figure 1. 
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Abstract
The main aim of the present study is to investigate geochemical analysis of iron ore and iron-enriched mineralised zones and 
their source identification by understanding lithological, structural and geomorphological units. The geology, geomorphology 
and lineament maps were prepared with help of Landsat 8 OLI satellite data and prepared thematic layers in two mandals 
namely Veerapunayunipalle and Pendlimarri of YSR Kadapa District, AP, India. Subsequently, geochemical analysis was 
performed in the mineralised zones to know the type and grade of the iron ore. The study revealed that the iron ore in the 
study area is of haematite  (Fe2O3) type, and its mineralisation is confined to lineaments trending in E-W direction and are 
derived from ferruginous quartzites and shales belonging to the Cuddapah Supergroup. Based on the geochemical investiga-
tion, the overall grade of iron ore in respect of a Fe % in the study area is 39.04 which is commercially considered as lower 
grade and is useful for cement industry except for some villages like Chabali (56.76% Fe), Tummaluru (55.53% Fe), Animala 
(54.19% Fe) which is used for the steel industry.

Keywords Landsat 08 OLI satellite image · Geochemistry · Geology map · Geomorphology and lineament map

Introduction

Geochemical prospecting is a one significant technique in 
mineral exploration processes, for knowing the percentages 
of the metal content in study area (Garrett et al. 2008). A 
mineral surveyor looks for surface exposure of minerals, by 
monitoring irregularities in colour, shape or rock composi-
tion. Biogeoprospecting of minerals involves the examina-
tion of plants and animals activities that can lead to indica-
tion of occurrence of minerals (Horsnail 2001).

Landsat satellite series, new practices and methodologies 
have employed in mapping mineralised zones on the basis of 
band ratios, band combinations and mapping of other aux-
iliary datasets, which were hydrothermally altered rocks, 
oxidation products, lithological units, vegetation anomalies 

and other important information to geologists (Abdelsalam 
et al. 2000; Drury 2001; Carranza and Hale 2002; Myint 
et al. 2005; Liu et al. 2007; Goetz, 2009; Mia, and Fujimitsu 
2012; Pour and Hashim 2010; Diego Fernando Ducart et al. 
2016; Golla et al. 2019). Moreover, satellite remote sens-
ing provides a synoptic view, which is helpful in identifica-
tion of landforms, linear features and structural elements 
(Javed and Wani 2009; Adham et al. 2010). Earlier a num-
ber of researchers have adopted these techniques (Thiruna-
vukkarasu et al. 2008; Raja et al. 2012; Feizi and Mansouri 
2013; Kumari et al. 2014 and Murali Krishna and Nooka 
Ratnam 2016). A geological, structural and morphological-
based remote sensing study was carried out in two mandals 
namely Veerapunayunipalle and Pendlimarri. Landsat 8 OLI 
imagery was used to map lithology, morphology and linea-
ments associated with low-grade iron mineralisation to know 
the structural control and the source identification of iron 
accumulations. In the study area, no previous works have 
been carried out to map iron ore mineralised zones in terms 
of lithology, morphological and structures by using RS, GIS 
and field verifications with the geochemical analyses in pros-
pecting iron ore deposits. Hence, an attempt has been made 
to comprehend the mapping of iron-enriched mineralised 
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Abstract— Earthquake is the one of the significant disaster 

that can affect the performance and safety of any RCC 

building to the highest level possible. Hence there is 

imminent need to arrest the damage by seismic forces and 

make the RCC structures to withstand for earthquakes. Many 

alternate retrofitting techniques have emerged which can alter 

the response of RCC structures in resisting the seismic forces. 

Retrofitting the existing structures with dampers or providing 

shear wall as an integral part of the structure was among them. 

Dampers have a wide range of advantages like they can be 

erected in an easy way, cost effective and can be installed in 

the desired orientation such that the strength and stiffness 

requirements will be met. The present work deals with 

comparison of response of RC framed structures with fluid 

viscous dampers and shear walls. For this study, a reinforced 

concrete framed building (G + 9) was modeled and analyzed 

in three parts 1) Model without shear wall and Fluid viscous 

damper (Base model) 2) Model with shear wall 3) Model with 

Fluid viscous dampers. The response of the structure for the 

above conditions have been evaluated using E-Tabs 2015 for 

seismic forces for different seismic zones. In this study 

parameters like Lateral displacement, Storey shear and Storey 

drift have been carefully evaluated and were used to compare 

the seismic response of RCC structures with fluid viscous 

dampers and shear walls. 

Keywords: Shear Wall, Fluid Viscous Damper, Storey 

Displacement, Storey Drift, Storey Shear 

I. INTRODUCTION 

Any RCC building exhibits its response to ground motions 

during earth quake in the form of deformations across the 

various elements of load-bearing system. Hence internal 

forces arise with in the structural members and displacements 

are meant to be unavoidable in such scenarios. With varying 

stiffness and mass of the buildings, the resultant displacement 

demands varies from structure to structure.  

In general, buildings with stiffness being of higher 

magnitude and mass being of lower value exerts smaller 

horizontal displacements demands. Thus it can be concluded 

that the maximum amount of horizontal displacement that a 

building can withstand is limited by its stiffness and mass. As 

a structural engineer one have to select appropriate 

strengthening method such that the displacement demand of 

a building will be maintained well below its displacement 

capacity.  

This can be achieved by decreasing the displacement 

demand or by improvising the displacement capacity of the 

structure. Dampers or shear walls are found to be excellent 

resisting systems for buildings subjected to high lateral loads 

such as seismic or wind loads. The process of increasing the 

lateral resistance of RCC framed is achieved by fusing RCC 

framed structures with either shear walls or by dampers as the 

structures are seismically inadequate by themselves.  

Dampers have potential advantages in terms of 

practical and economic aspects. Because of their lighter mass 

they can be easily retrofitted into any existing structure. They 

can be installed with minimal disruption to the building. 

II. MODELLING & ANALYSIS 

For this study, an RCC building (G + 9) fused with Fluid 

viscous dampers and shear walls in various seismic zones 

(i.e., zone- II, III, IV and V) was selected. Using IS456:2000 

for gravity loads and IS 1893:2002 (part 1) for lateral loads 

(earthquake loads) each floor in the frame was analysed and 

designed. To estimate the performance of Fluid viscous 

dampers and shear wall in RCC building there is a need to 

study parameters as Lateral displacement, Story shear, Story 

drift. The structure is analysed with liner static and dynamic 

analysis method using ETABS 2015. The following load 

combinations are accounted as per IS 1893-2002, clause 

6.3.1.2  

1) 1.5(DL+IL)  

2) 1.2(DL+IL±EL)  

3) 1.5(DL±EL)  

4) 0.9DL±1.5EL  

The different types of models that are used for the 

study are  

1) Model without Fluid viscous dampers and shear wall   

(Base model)  

2) Model with Shear wall  

3) Model with Fluid viscous dampers  

Fluid viscous dampers and shear walls are placed at 

the middle bays and all these models were analysed for 

seismic forces at different seismic zones using E tabs 2015 

software. 

The Structural details of the structure  

General Description 

Plan dimension 20.11 x 20.11 m 

Structure OMRF 

No. of storeys G + 9 

Floor to floor height 3.00 m 

Foundation type Isolated footing 

Soil strata Hard 

Member Properties 

Slab Thickness 150mm 

Beams 330 x 450 mm 

Columns 500 x 650mm 

Wall Thickness Exterior wall 230mm 

Interior wall 115mm 

Shear wall thickness 175mm 

Dampers FVD 750 kN 

Material Properties 

Grade of concrete M40 

Grade of steel Fe 500 

Density of concrete 25 kN/m3 

Density of brick 19.20 kN/m3 
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ABSTRACT---Energy is a crucial requirement for economic 

and social improvement of any country. Sky rocketing of fossil 

fuel prices has lead to rising interest in various alternative fuels 

like producer gas, CNG, alcoholic fuels, vegetable oils. Producer 

gas is relatively a low calorific value fuel gas which can be used 

in compression ignition and spark ignition engines.  Producer 

gas will be generated from any carbonaceous material as well as 

from different types of biomass. The engine power de-rating is 

usually 15-30% when producer gas is used in CI engines instead 

of diesel. It is mainly because of the variation in stoichiometric 

air/fuel ratio requirements for producer gas and diesel. 

Keywords - Biomass, Internal combustion engine, Engine 

power, Producer gas. 

I. INTRODUCTION 

Biomass is considerate as one type of renewable source of 

energy with great possible to supply the world energy 

requirements [1]. The application of biomass will offer a lot 

of positive solutions - a renewable supply of energy 

services, together with heat, power, and transportation fuels, 

which reduce the effects due to carbon dioxide and sulphur 

dioxide emissions into the atmosphere.  It also will gives 

energy security and increase rural economy through the 

substitution of coal, crude oil and gas. Worldwide biomass 

positioned fourth as energy resources, providing around 

14% of the total world energy requirements. Biomass is 

significant sources of energy for which are developing 

countries, giving 35% of their total energy [2, 3]. 

Gasifier unit is a one of the chemical reactor, where the 

biomass materials like Rice Husk, Wood, Charcoal, etc. be 

able to  converts into a fuel in the gaseous form are called 

producer gas, which contain hydrogen, carbon monoxide, 

methane, nitrogen, and carbon dioxide. This fuel contains a 

calorific value of 4 to 5 MJ/m3 can burnt directly with high 

efficiency.  It has the flame temperature is about 1100°C. 

Gasification process is not regarded as a brand new 

technology since it was already utilised during the Second 

World War. Throughout this era, a variety of vehicles in 

Europe were powered with charcoal gasifier (ANON-FAO 

Report, 1986). It is evaluated that more than seven million 

vehicles in South America, Europe, Pacific Islands and 

Australia were changed over to run on the producer gas for 

the duration of Second World War. 
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II. KNOWLEDGE REVIEW FOR PRODUCER  

GAS UTILIZATION 

The main technologies presently used to convert biomass 

to energy are thermo-chemical and biochemical conversion 

processes. The main types of thermo-chemical conversion 

technology of biomass in to energy are drying, pyrolysis, 

combustion, and reduction processes. 

 

 
Fig.1: Downdraft Gasifier 

 

 
Fig.2: Four processes in gasification 

A. Drying zone 

In this section, the biomass is brought at top place of the 

gasifier. Because of the heat from lower part of a gasifier, 

the biomass gets dried in drying portion [4–8]. The moisture 

from the biomass flows downwards in form of vapour and 

enters into the oxidation zone.   

Feedstock (moist) + Heat → Feedstock (dry) + H2O (1) 

B. Pyrolysis zone 

In this zone, the temperature is more than 250°C; due to 

the high temperature causes the biomass feedstock 

decomposition is occurs. Here large particles are split into  
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Abstract-- Aluminium alloys are used in various fields of engineering, aerospace, automobile and construction 
industries. But they have peer wear resistance due to low hardness. In the present research, the influence of shot 
peening treatment on microhardness and surface roughness of AA7075-T6 alloy was investigated. With this target, 
the aluminium alloy specimens were shot peened for 35, 70, 105 and 140 s time. According to results, the shot 
peening treatment increases microhardness and surface roughness up to 105 s. the specimen after 140 s peening 
shows the marginal improvement in microhardness and slight reduction in surface roughness. The morphology of 
the specimens before and after shot peening were investigated by scanning electron microscopy (SEM). 
 

Keywords—AA7075 aluminium alloy, shot peening, microhardness, surface roughness, morphology. 
 

INTRODUCTION 
 

Aluminium alloys are abundantly used in Airframe materials, automobile and construction industries. The 
attractiveness of aluminium is that it is a relatively low cost, light weight [1], also owing to their high specific 
strength and good corrosion resistance. Nevertheless, due to higher mechanical properties such as surface hardness 
and tensile strength have been demanded for AA7075 alloy to prolong their service performance. These demands 
could be simply satisfied by modification of the surface properties [2-3].There are wide variety of surface 
modification technologies available to change the surface properties of materials in the present research world. 
However some surface coatings are also applied on aluminium alloys by means of some hard composite coatings. 
These coating will enhance service life of parts under sliding environment because of improved hardness. But these 
coatings are little bit complicated and costlier than some cold working techniques. These cold working techniques 
can also improve surface hardening of metals.  
 

Thus for all aerospace materials the mechanical, chemical and electrochemical surface treatments (eg. Shot peening, 
pickling and anodizing) can be adapted to enhance service performance [4]. Shot peening (SP) is one among 
mechanical surface treatments, in which the surface of a part is bombarded with many small spherical media of 
approximately uniform size called shots. The surface and sub-surface alterations produced via shot peening could be 
synopsized as; i) plastic deformation [5-6], ii) work hardening [7], due to the increase in dislocation density and 
reduction in grain size. The shot peening process can be under control and repeat for optimum benefits. To achieve 
this, the process parameters must be identified and controlled [8]. According to [9], there are many fundamental 
parameters affecting the shot peening processes. The most common are as follows: 
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mailto:murali.iskapalem502@gmail.com
mailto:subramanyamnano2014@gmail.com


Effect of surface characteristics on electrical resistivity of shot peened
SiCP/AA6061 composite by 4PCPs method

J. Venumurali a,⇑, G. Bhanodaya Reddy a, B. Prasad Kumar a, M. Ramakotaiah b

aDept. of Mechanical Engg, College of Engineering, Sri Venkateswara University, Tirupati 517502, India
bDept. of Mechanical Engg, Ellenki College of Engineering and Technology, Hyderabad 502319, India

a r t i c l e i n f o

Article history:
Received 26 June 2019
Accepted 8 July 2019
Available online 7 August 2019

Keywords:
SiCP/AA 6061 composite
Shot peening
X-ray diffraction
Grain refinement
Four-Point Collinear Probes (4PCPs)
Electrical resistivity

a b s t r a c t

The present study evaluates the effect of shot peening time on the surface characteristics and electrical
resistivity of SiCP/AA6061 composite fabricated via stir casting route. The composite microstructure after
casting was examined by optical microscopy. The surface characteristics and electrical resistivity were
analyzed by X-Ray Diffraction (XRD) and Four-Point Collinear Probes (4PCPs) methods respectively.
The results showed that the grain size decreases and Full Width at Half Maximum (FWHM) increases
with increasing the shot peening time. The grain refinement (33.7 nm) and FWHM broadening (0.29�)
of the sample after 140 s peening caused to lower the electrical resistivity (0.09X-cm). The effect of
work-hardening induced by shot peening have influenced the surface characteristics and the electrical
resistivity of SiCP/AA6061 composite.
� 2019 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 1st International
Conference on Manufacturing, Material Science and Engineering.

1. Introduction

The composite materials have enormous applications in the
field of automobile, aerospace and allied industries [1] because of
their excellent strength, stiffness, density, thermal and electrical
properties [2]. The low electrical resistivity and good thermal con-
ductivity possessed by the composites, have attracted its usage in
the electrical contact and electronic packaging industries in the
recent years [3]. One of the paramount properties of metal matrix
composites in the field of electrical and electronics is the electrical
resistivity. The electrical resistivity of the composite can be
increased by increasing the volume fraction and decreasing the
reinforcement size. Moreover the deformation regions consisting
residual stresses and dislocations around the reinforcement during
fabrication also affects the resistivity of the composites reported by
Chang et al. [3]. Recently, the grain refinement with decreased
grain size attracted the materials towards improvement in
mechanical, tribological and electrical properties of metallic mate-
rials. The nanocrystalline (NC) materials showing novelty in
increasing the electrical conductivity by the influence of grain
refinement [4]. The electrical resistivity is directly proportional to

the grain size and inversely proportional to the electrical conduc-
tivity. Suzuki et al. studied the electrical conductivity and lattice
defects in nanocrystalline (NC) cerium oxide thin films, concluded
that when the grain size reduced from 40 nm to 10 nm, then a 100-
fold improvement in the electrical conductivity exhibited by the
cerium oxide thin films [5]. The electrical conductivity of the alloys
and heavily doped ceria were determined as a function of grain size
proposed by [4,6].

On the other hand, Kocich et al. characterized the Cu-Al clad
composite after processed through rotary swaging by repeated
action of rotating dies [7]. Characterization results showed that
the grain refinement with ultra-fine grain structure and structure
restoration of composite achieved by swaging process. The swag-
ing as a cold working technique accelerated the work-hardening
in the composite. The above changes after swaging imparted to
the improvement of electrical conductivity and ultimate tensile
strength of the composite. Hence, the cold working is a beneficial
technique because it improves the work-hardening of metals by
plastic deformation. During this process, the dislocations moves
to a new places, resulting for generation of additional dislocations.
These modifications could contributes to alter the grain size and
structure restoration in the metals.

Nevertheless, shot peening (SP) is a cold working technique in
which the metal surface is bombarded with small spherical media

https://doi.org/10.1016/j.matpr.2019.07.632
2214-7853/� 2019 Elsevier Ltd. All rights reserved.
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ABSTRACT--- An attempt is made in this paper to conduct 

experiments to study the effect of different injection pressure with 

different injection timing of a Diesel Engine and evaluate 

performance and emission characteristics.  

 The experiments are conducted at different Load conditions 

of 0%,,25% ,50%,& 75% and Full Load by varying injection 

pressures of 200 and 220 Bar with different injection timings 

at19°, 23° and 27° bTDC. Output results shows that engine 

operating at 220 bar pressure gives nearly 1% more brake 

thermal efficiency than lower pressure irrespective of the 

injection timing whereas brake specific fuel consumption is 

found to have significant changes at the initial conditions. It is 

also shows that the CO emissions decrease with increase in 

injection pressure and advancement in injection timings at 220 

bar and 27º bTDC but also those conditions yield the lowest CO 

emission because of the NOx emissions increase with increase in 

injection pressure. 

Keywords: Single cylinder, Brake Power, Performance 

Characteristics 

1. INTRODUCTION 

Compression Ignition (CI) Engine is a type of IC Engine 

where the diesel fuel is injected into engine cylinder after 

end of compression stroke and combustion takes place due 

to elevated temperature of the air in the cylinder.  

2. LITERATURE REVIEW  

Bridjesh and Arun Kumar[1] have proved that as the fuel 

injection increases, performance characteristics. like Brake 

Thermal Efficiency and Brake Power increase. Rostami, et 

al., [2] have conducted experiments to study the effect of 

fuel injection timing on the performance of a Diesel Engine 

using diesel-biodiesel blends by running the engine at 

speeds of 1200, 1600, 2000 and 2400 rpm.. Hani Chotai [3] 

has explained that pollutant emissions and fossil fuel 

depletions from Diesel Engine after review on published 

research papers relating to varying injection pressure and 

timing and NOx emissions. Deva Kumar et al, [4] have 

proved that there are various that influence performance of 

Engine Rajendra Prasad [5] has conducted experimental 

study on a single cylinder Direct Injection Diesel Engine at 

150 N/m2, 170 N/m2 and 190 N/m2 injection pressure.  
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2.1 Objectives of the paper 

An attempt is made in this paper to stud the effect of Fuel 

Injection Pressure with different fuel injection timings on a 

single cylinder Diesel Engine by conducting experimental 

work to evaluate the Engine performance characteristics at 

200 bar 220 bar with different Injection Timings of 19º, 23º, 

27º from bTDC.  

3. EXPERIMENTAL WORK 

Experimental setup is shown in Figure -2 followed by 

Engine specifications in Table -1 and experimental input 

conditions in Table-2.  

4. EXPERIMENTAL SETUP 
 

 
Fig. 2: Single cylinder water cooled Diesel Engine 

 

Table - 1: Engine Specifications 
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Experimental Evaluation of Injection 

Pressure and Injection Timing on Diesel 
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ABSTRACT--- Electro Discharge Machining (EDM) is a 

nontraditional  machining process where complex as well as 

intricate shapes can be machined. Only electrically semi 

conductive materials can be machined by this method and is one 

amongst the necessary machining processes for machining high 

temperature-resistant, strength alloys. For attaining the most 

effective performance of the EDM method, it's crucial to hold out 

constant style responses like Surface Roughness, Material 

Removal Rate etc. it's essential to think about most variety of 

input parameters to induce the higher result.. In the present 

work, an investigation of the optimization and influence of 

process variables on  Surface Roughness, Removal Rate of 

Al6061alloy material with the help of electrical discharge 

machining. Proper setting of these technique parameters were 

determined by Taguchi methodology victimization four factors 

every at three levels to know the behavior of characteristics like  

removal rate of material , Surface Roughness.  Finally TOPSIS( 

Technique for order of preference by similarity to ideal solution) 

algorithm has been applied for multi-objective victimization of 

the responses of EDM method on Al6061 alloy. The best 

effectiveness of the TOPSIS algorithm is compared with the 

genetic algorithm (GA). It is found that the TOPSIS algorithm 

behaves better compared to GA with esteem to best possible 

process response values. 

Keywords— EDM, MRR, Surface Roughness, Al6061 alloy, 

TOPSIS. 

 INTRODUCTION 

Reasons behind usage of Unconventional machining used 

to machine complex surfaces, high strength alloys, 

troublesome shapes, high accuracies surface finish and 

automation requirements. EDM has been replacement of 

ancient cutting tool operations. Most of traditional 

machining techniques like grinding, drilling and edge, etc. 

are didn't machine geometrically tough form, size are easily 

machined by EDM unconventional machining process.  

1.1 Order Preference will be based on Similarity to Ideal 

Solution (TOPSIS) 

It was initially suggested by Hwang Yoon during 1981. 

After that it got modified by Yoon and Kin, 1987 then by 

Hwang, Lai and Liu, 1993 to fulfill the requirements. It 

works on the principal of positive ideal and negative ideal 

solution. These ideal solutions are in the nature of 
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hypothetical for which the experimental outcomes should be 

in the given limits (max & min). It suggests solution, it  has 

not only nearest to  maximum hypothetical result and also 

longest from minimum hypothetical result. The possible 

idea is to find a result based on the compactness-factor 

between the feasible and the ideal solutions. TOPSIS 

technique is described in the form of mathematical nature as 

follows. In this method first the process has carried out by 

TOPSIS method with a decision matrix. This consists of 

alternatives in row and attributes in columns. Format of 

matrix can be described with the aid of below equation. 

𝐷 =

𝑎1

𝑎2

.
𝑎𝑖

.
𝑎𝑚 ⌊

 
 
 
 
 
𝑥11 𝑥12 . 𝑥1𝑛

𝑥21 𝑥22 . 𝑥2𝑛

. . . .
𝑥𝑖1 𝑥𝑖2 . 𝑥𝑖𝑛

. . . .
𝑥𝑚1 𝑥𝑚2 . 𝑥𝑚𝑛⌋

 
 
 
 
 

 

Where, ai (i:1,2,3,4,. . . . .,m) describes all potential 

alternatives, xj (j:1,2,3,4, . . . .,n) gives  the attributes 

associated with performance of alternatives j= 1, 2, 3, . . ., n 

and xij is performance of  ai with a relation to j . 

In this step, decision matrix is employed to amass the 

normalized  matrix. The formulae for rij is represented as 

follows 

𝑟𝑖𝑗 =
𝑥𝑖𝑗

√∑ 𝑥𝑖𝑗
2𝑚

𝑖=1

 

rij reveals the normalized performance of  ai with 

relevance  xj. 

Weighted normalized decision matrix is find out by using 

equation as follows. 

𝑉𝑖𝑗 = 𝑊𝑖 ∗ 𝑟𝑖𝑗  

And we can get the weighted normalized decision matrix, 

V = [vij].  

Σnj=1 Wj = 1 

then positive ideal (best) and negative ideal(worst) 

solutions  are required to be calculated during this step.  

 

 

 

 

 

 

Experimental Investigation and Optimization 

of EDM Process parameters on Al6061 by 

using TOPSIS and comparison with Genetic 

Algorithm 
S. Siva Sankar  M. Vijay Kumar Reddy  

Highlight



Journal of Minerals and Materials Characterization and Engineering, 2020, 8, 47-58 
https://www.scirp.org/journal/jmmce 

ISSN Online: 2327-4085 
ISSN Print: 2327-4077 

 
DOI: 10.4236/jmmce.2020.82004  Mar. 25, 2020 47 J. Minerals and Materials Characterization and Engineering 
 

 
 
 

Influence of Nanocrystalline Structure on Wear 
and Corrosion Behavior of Al-SiCp Composite 

Jagannati Venumurali*, Gaddam Bhanodaya Reddy 

Department of Mechanical Engineering, College of Engineering, Sri Venkateswara University, Tirupati, India 

 
 
 

Abstract 
Functionally graded (FG) Al-SiCP composites fabricated via centrifugal cast-
ing are widely used in automobile components particularly a brake rotor disc 
because of its high SiC fraction at the outer periphery. However, when oper-
ated in corrosive environment like road deicing salts the disc is highly sensi-
tive to the corrosion due to high SiC fraction. But, the nanocrystalline (NC) 
structured surfaces synthesized by severe plastic deformation (SPD) method 
have excellent wear and corrosion resistance at the surface. Therefore, shot 
peening (SP) as a SPD method conducted on one side of the stir casted FG Al 
composite having 10 wt% SiCP constant reinforcement in order to create NC 
structured surface. The SP treatment continued for 70 s and 140 s durations. 
Thereafter, the surface characteristics of the composite before and after SP 
were estimated by XRD and then the composites were tested by wear and 
corrosion tests. The results revealed that the SP for 140 s duration favors the 
induction of hardened layer, higher grain refinement (NC structure) and dis-
location density which promotes the occurrence of high surface hardness, 
thus significantly improving its wear properties. However, higher dislocation 
density resulted from longer duration shown deterioration to the corrosion 
resistance. Whereas, the attained degree of NC structure is more pronounced 
over dislocation density resulted after 70 s SP duration, thereby composite 
showed excellent corrosion resistance. Thus, the composite with 70 s duration 
possessed excellent corrosion and relatively good wear properties too. 
 

Keywords 
Functionally Graded Al-SiCP Composite, Shot Peening, NC Structure, Wear, 
Corrosion 

 

1. Introduction 

Aluminum metal matrix composites (AMMCs) offer superior benefits over an 
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MULTI - OBJECTIVE OPTIMIZATION OF PROCESS PARAMETERS 
IN ABRASIVE WATER JET MACHINING BY USING VIKOR

By

ABSTRACT

Abrasive water jet machining (AWJM) process is one of the unconventional machining processes used in many industrial 

applications. Abrasive water jet machining process withstand very high operating pressures and also the flow of abrasive 

particles are at very high water pressure is made to remove material from work surface by erosion process. In AWJM 

process pure water and abrasive particles such are Si0 , beads of glass; aluminum oxide and silicon carbide are majorly 2

used. In this work, optimization of process parameters on the material removal rate, kerf width and surface roughness of 

Al6082 are done by using AWJ machining process. The experiments were conducted according to Taguchi 

Experimental design using four factors each at three levels to determine the effect of output responses like material 

removal rate, surface roughness and kerf width. Finally, multi-criteria optimization and compromise solution (VIKOR) 

algorithm has been applied for multi-objective optimization of the responses of Electrical Discharge Machining (EDM) 

process on Al6082 alloy. 

 Keywords: AWJM, MRR, Kw, SR, Al6082, VIKOR.
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INTRODUCTION

Water stream or jet machine utilizes cold supersonic 

abrasive degradation to cut practically any metal or 

nonmetal. The profoundly pressurized water stream is 

constrained through a modest zone which diverts rough 

garnet to dissolve the material. Grating water stream and 

unadulterated water fly both begin with pressurized water, 

with pressure up to 4100 bar, at that point is transmitted to 

the cutting head where the pressurized water goes 

through a modest gap in gem opening. The weight is 

traded for speed at which is the water fly dissolves the 

material and cut them. The rough garnet is blended into 

water-stream and is quickened like a slug out of a rifle. As 

per the working guideline of AWJM, a profoundly 

pressurized water fly quickens the air driven rough particles 

to from a high vitality grating water stream which strikes the 

work-piece and evacuates the material as shown in 

Figure 1. The favorable circumstances acclaimed for 

AWJM might be recorded as: for all intents and purposes 

no residue, low power necessities, no warm anxieties, high 

cutting pace, no fire risks, better nature of cutting, 

diminished striation and viable on an expansive 

assortment of materials. Rough water stream is broadly 

utilized in the machining of materials, for example, 

titanium, steel, metal, aluminum, stone, inconel, any sort 

RESEARCH PAPERS

Figure 1. Schematic of Abrasive Jet Machining

39i-manager’s Journal o  Future Engineering & Technology, Vol.   No. 4n  14   ··May - July 2019



International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-8, Issue-1S4, June 2019 

619 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: A11140681S419/19©BEIESP 

 

ABSTRACT---The ongoing improvement and execution of 

new advancements have prompted new time, the nano-

transformation which unfurls the job of plants in bio and green 

combination of nanoparticles which appear to have drawn 

significant unequivocal consideration from a perspective of 

blending stable nanoparticles. Green standard courses of 

orchestrating have risen as a choice to defeat the confinement of 

ordinary strategies among which plants and microorganisms are 

significantly misused. Thus the present investigation imagines 

the biosynthesis of nanoparticles from plants which are 

developing as nanofactories. Ferric Oxide (Fe2O3) nanoparticles 

were incorporated via completion of water under the surrounding 

conditions. Ferrous Sulfate and Sulfur were broken up in Salt 

Petra with a molar proportion of 2: 1. Citrate particles were 

utilized as nucleation stabilizers. The reactor was loaded up with 

a latent argon environment and the NPs were gradually 

accelerated by dropping of KAI (SO4) under an overwhelming 

blend. The moderate arrangement of nanoparticle seeds was 

trailed by a quicker development of centers and a moderate 

development of shells balanced out by citrate particles for the 

entire time. The tanish red item was accelerated with CH3)2CO, 

centrifuged for 5 minutes at 2,500 rpm, and the pellet scattered in 

argon-foamed water. This means they were rehashed twice to 

dependably wash the NPs. In the present work the writer 

contemplates Synthesis and Characterization of Fe2O3 

nanoparticles. 

Index Terms—Plants, Nanoparticles, Green synthesis, 

Ferrous Sulphate, Fe2O3 and SEM 

I. INTRODUCTION 

The rise of nanotechnology has given a broad research as 

of late by crossing with different parts of science and 

shaping effect on all types of life. The idea of 

nanotechnology was initially started with an address 

conveyed by Richard Feynman in 1959. Nanotechnology is 

a field of science which manages generation, control and 

utilization of materials extending in nanometers. In 

nanotechnology nanoparticles inquire about is an imperative 

viewpoint because of its incalculable applications. 

Nanoparticles have communicated huge advances 

attributable to the wide scope of utilizations in the field of 

Manufacturing, bio-medicinal, sensors, antimicrobials, 

impetuses, hardware, optical filaments, horticultural, bio-

marking and in different zones. 
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II. FABRICATION OF NANOPARTICLES FROM 

PLANTS 

The union of sporadic state of Ferrous nanoparticles from 

the extracellular fluid dried clove buds (Syzygiumaromatic) 

was accounted for and FTIR portrayal uncovered that the 

unreservedly water solvent flavonoids of clove buds are in 

charge of bioreduction of Ferrous particles. Essentially, 

unrefined ethyl-acetic acid derivation concentrate of 

Ulvafasciata, was assessed for nanoparticles union brought 

about polydispersed nanoparticles with size extending from 

28-41nm. The combination of antimicrobial ferrous 

nanoparticles utilizing tissue culture-determined callus and 

leaf of the saltmarsh plant, Sesuviumportulacastrum L. was 

considered. The callus separate could deliver ferrous 

nanoparticles, superior to anything leaf extricate. The 

combination was affirmed by utilizing X-beam diffraction 

range. TEM brought about the arrangement of Ferrous 

nanoparticles with a round formed and the size going from 

5-20nm. Fourier change infrared (FTIR) spectroscopy 

uncovered the nearness of proteins, flavones and terpenoids 

which were in charge of the adjustment of the ferrous 

nanoparticles. The orchestrated iron nanoparticles indicated 

huge action against clinical strains of microscopic organisms 

than the fungi15. The fluid concentrate of flower petals was 

utilized for the investigation of biosynthesis of gold 

nanoparticles showed gold nanoparticles upon described by 

UV– VIS spectroscopy, FT-IR spectroscopy, X-beam 

diffraction and vitality dispersive X-beam spectroscopy. FT-

IR spectroscopy uncovered the nearness of biomolecules 

that have essential amine gathering (– NH2), carbonyl 

gathering, – OH gatherings and other balancing out useful 

gatherings that are in charge of the adjustment of gold 

nanoparticles. X-beam diffraction design indicated high 

virtue and face focused cubic structure of gold 

nanoparticles. The measure of gold nanoparticles was 

dictated by Dynamic light dissipating system and it was 

observed to be around 10 nm18. The bio creation of gold 

nanoparticles came about to rely upon various parameters 

like temperature and pH impacts on its combination utilizing 

the watery concentrate of Macrotylomauniflorum. 

Biosynthesized nanoparticles were recorded by UV– 

noticeable spectroscopy, transmission electron microscopy 

(TEM), X-beam diffraction (XRD) and FTIR investigation. 

The high crystallinity with FCC period of nanoparticles was 

broke down by HRTEM pictures, SAED and XRD designs. 

The extent of the 

nanoparticles was extending 

from 14-17nm and FTIR 

Planning and Characterization of Green 

Synthesized Ferric Oxide (Fe2O3) Nanoparticles 

Kalathur Kumar, S. Arul, Vanki Pratap Kumar 



Manufacturing Technology Today, Vol. 18, No. 10, October 2019 3

Technical Paper

*Corresponding author,
E-mail: murali.iskapalem502@gmail.com

Shot peening effect on surface characteristics and mechanical  
properties of aluminum matrix composite
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In this work, the effect of shot peening (SP) and its duration on surface  
characteristics and mechanical properties of FG Al-SiCP composite reinforced with 
constant amount (10 wt.%) of SiC particles were studied. The composite surface 
characteristics after SP with 0, 70 and 140 s duration were investigated by XRD 
and surface topography by SEM. Moreover, Surface roughness, microhardness and 
tensile behavior of all the specimens were also studied. Results showed that the SP  
treatment favors to induce nanocrystalline (NC) structure with refined grains and 
improved other surface properties too which are enhanced along SP duration.
It was also revealed that the grain refinement after SP provoked to rise the values 
of hardness, tensile and yield strengths. In contrast, longer SP duration causes 
reduction in percentage of elongation and increased surface roughness. However, 
SP is industrially popular method due to its superior benefits compared to other 
surface treatment methods.

Keywords: 
Al-Sicp Composite, 
Shot Peening, 
Grain Refinement, 
Microhardness, 
Tensile Strength, 
Percentage of Elongation

ABSTRACT

1. Introduction

Aluminum matrix composites (AMCs) have 
received significant demand in aircraft, marine 
and automotive applications because of their 
high specific strength, hardness and modulus 
etc. [1]. Introducing a fine grain structure and 
high dislocation densities in the surface region 
due to microstructural changes were enabled the  
metallic components to improve the mechanical 
properties such as hardness, tensile strength 
and ductility of the AMCs. Therefore, extremely 
small grain size and high dislocations developed 
in the surface of Al3Zr/AA6061 casted AMC via 
friction stir process (FSP) had shown an excellent 
improvement in tensile properties of the  
composite [2]. The tremendous improvement 
in composite tensile strength after FSP can be 
attributed to enormous reduction in the grain  
size and which was strengthened the AMC 
according to Hall-Petch relation pronounced by the 
authors after their investigation. 

The Hall-Petch relation have such an ability to 
define how the materials receive the strength by 

virtue of its reduced grain size and which is having 
an inverse relationship with grains size. Because 
smaller grains can possess higher ratios of surface 
area to its volume of the bulk material which in 
other words higher grain boundaries to respective 
dislocations. This concept is perfectly proved 
in the case of material subjected to the severe 
plastic deformation (SPD). Hence, the mechanical 
properties such as microhardness and tensile 
strength of the AMC improved well owing to the 
reduction in grain size after surface modification 
via FSP as one of the SPD method [3]. In addition 
to the improvement in strength as defined by  
Hall-Petch relation, the defects such as pores, 
coarse grains and segregation appeared on the 
surface of AMC after casting had vanished when it 
was subjected to SPD [4].

Therefore, the surface modification by SPD  
enabled the composite to have small size grains 
accompanied by high dislocations which in 
turn improves the mechanical properties of the 
AMCs. Besides, the industry has an everlasting 
requirements such as low cost, high productivity, 
simplicity, flexibility and time saving methods 
for better efficiency. In order to satisfy the 
above requirements one of the SPD method 
shot peening (SP) is a chosen process for surface 
modification and practical method to increase 
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Abstract
In the present work,magnesiummatrix composite reinforcedwith titaniumdioxide (TiO2)
nanoparticulates was synthesized using powdermetallurgy (solid-state processing) technique
followed by hybridmicrowave heat treatment and hot extrusion. Commercially availablemagnesium
particulates of average particle size 60–300 μmand titaniumoxide nanoparticulates of average particle
size∼21 nmwas used in this study. Extruded samples of puremagnesium andmagnesium titanium
dioxide (Mg-TiO2)nanocomposites were characterized for their physical, surface and internal
microstructure (2D&3D), elemental composition andmechanical behaviour. The experimental
density and porosity of the composite specimens increases gradually with increase in addition of TiO2.
Scanning electronmicrographs (SEM) composite samples revealed that the nanoTiO2 particulates
distributed uniformly throughout thematrixwith no significant agglomeration. The samewas
confirmed through 3D internalmicrostructure also. The elemental composition, crystalline structure
wasmeasured using x-ray diffractograms (XRD)which confirm that no foreign elements exists.
Further, themicrohardness and nanoindentation of composite samples showed an increasing trend
with increase in addition of TiO2 nanoparticles.

1. Introduction

Magnesiummatrix composites are regarded as best solution for replacement of aluminiumalloy, titanium alloy
and its composites.Monolithic puremagnesium consistsmany holistic properties such as low density
(1.74 g cm−3), high thermal conductivity (156w/mKat room temperature), high specific strength, good
electromagnetic shielding performance, good strength toweight ratio, lowmelting point (650 °C) and low
elasticmodulus (42–45 GPa). Reinforcement ofmagnesiummatrix with large volume proportions of hard
ceramic/metallic nanoparticulates always improves themorphological, mechanical, thermal and tribological
properties of composite. The fabrication ofmagnesiummatrix composite reinforcedwith ceramic nanoparticles
using stir casting, squeeze casting, spray forming, DMDand powdermetallurgy has been reported in [1–8].
However, the low stiffness, poor formability and poor corrosion resistance ofmagnesiumbased alloys and its
composites hinder their use inwet environment and different structural applications.

Jie Chan et al [2] fabricatedMg-Al composite using hot pressing sintering (powdermetallurgy technique)
followed by hot extrusion and studied the density, SEMmicrostructure and compression characteristics of
extruded composite. AZ91/FAs composite using negative infiltrationwas developed byKNBraszczynska-malik
et al [3], exhibited the density andmicrostructure of fabricated samples, similar characterisationwas reported by
CDLi, X JWang et al [4] forMg-Zn/CNTs composite using stir casting and hot extrusion. DMD technique
followed by hot extrusion process studied byAmit kumar et al [5], explored themicrostructural, damping,
microhardness and tensile properties ofMg-3Al-La alloy. Ganesh kumar andManojGupta et al [9] attained fine
grain size, increase in hardness and increase inUTS ofMg- Ti nanocomposite fabricated byDMD technique and
hot extrusion, samewas reported byMuiHoonNai et al [10] andTiongHonDamienomg et al [11] forMg- TiN
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ABSTRACT- Friction-stir welding (FSW) is an 

advanced solid-state joining process (the metal 

is not melt) that takes place at a temperature 

below the melting point of the materials to be 

joined. It provides better mechanical and 

metallurgical properties of the weld without 

conventional defects. This welding process is 

done by using conventional milling machine, 

and heat is generated between the rotating tool 

and the work material, which leads to a very 

soft region near the FSW tool. It then 

mechanically intermixes the two pieces of metal 

at the place of the joint, and the softened metal 

can be joined using mechanical pressure, which 

is applied by the rotating tool. 

The process of welding lower temperature 

materials by friction stir welding (FSW) is used 

to magnesium, titanium, and aluminium alloys, 

now it is extended to weld mild steel. Two types 

of the tool materials are made of stainless 

steel(SS), and titanium(Ti) which is designed for 

friction stir welding to determine the joint 

properties and microstructure, and hence the 

tool material is one of the most important and 

critical parameter that influences the FSW 

process. 

In the present study, different shapes of tools 

like hexagonal, tapered, truncated (pyramidal) 

and also circular were designed with the help of 

UG (NX). Then static (tool rotational velocity 

1000 rpm) and thermal (temperatures and 

convection on plates and tool also) boundary 

conditions are applied to the working process to 

analyze the welding parameters by using 

ANSYS software. And the results of 

deformation stress and heat flux for different 

shapes of tools were calculated. 

Finally, the three different shapes of tool 

properties for two types of tool materials are 

compared one with another, to find best tool 

profile that can be more useful in the field of 

manufacturing. 

Key words: Friction stir welding, Structural       

analysis, UG (NX), ANSYS  

 

 

 

 

 

I. INTRODUCTION 
 

1.1 FSW 

Friction stir welding (FSW) is a generally 

new joining procedure that has been utilized for 

high generation since 1996. Since, softening does 

not happen and joining of metals happens 

underneath the dissolving temperature, a brilliant 

weld is made. This trademark significantly lessens 

the evil impacts of high warmth input, including 

twisting, and dispenses with hardening deserts.  

1.2 HISTORY OF FSW 

Friction stir welding was developed by 

The Welding Institute (TWI) in December 1991. 

TWI recorded effectively for licenses in Europe, 

the U.S., Japan, and Australia. TWI then settled 

TWI Group-Sponsored Project 5651,"Development 

of the New Friction Stir Technique for Welding 

Aluminum," in 1992 to further examination this 

system.  

 

II. FRICTION STIR WELDING 

PROCESS 
 

2.1 WELDING 

Welding is a procedure where at least two 

sections are joined for all time at their contacting 

surfaces by a reasonable use of warmth and 

additionally weight. Frequently a filler material is 

added to encourage blend. 

2.2 FRICTION STIR WELDING,  

Friction Stir Welding is a strong state 

joining process, which implies that the articles are 

joined without achieving softening point. The 

welds are made by the consolidated activity of 

frictional warming, mechanical disfigurement and 

blending impact because of a pivoting apparatus. 

In FSW, a tube shaped carried device with 

a profiled stick is pivoted and dove into the joint 

region between two bits of sheet or plate material. 

The parts must be safely cinched to keep the joint 

appearances from being constrained separated. 

Frictional warmth between the wear safe welding 

apparatus and the work pieces makes the last relax 

without achieving dissolving point, enabling the 

instrument to navigate along the weld line. The 
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 
Abstract: One of the well-known property of graph is graph 

coloring. Any two vertices of a graph are different colors such that 
they are adjacent to each other. The objective of this paper is to 
analyse the behavioral performance of Tabu Search method 
through serial and parallel implementations. We explore both 
parallel and serial Tabu search algorithm for graph coloring with 
arbitrary number of nodes. 

Index Terms: Algorithm analysis, Graph coloring, Parallel 
processing, Tabu search.  

I. INTRODUCTION 

A graph is an illustrated representation of different sets of 
objects and the links between these objects. These links 
together give an abstract representation of relationships. In 
graph theory, the objects are called vertices, whereas the links 
in between them are called edges. A vertex is defined as an 
entity and on the other hand the edge, is said to be the 
relationship or association between these two entities. Vertex 
coloring is the most common graph coloring problem. The 
problem starts off simply, you have m colors and need to find 
a way to color the vertices of your graph in such a manner, 
where no two adjacent vertices connected by an edge have the 
same color. The minimum number of colors that one 
completes coloring a Graph G, is called the chromatic 
number. Other examples of graph coloring types include Edge 
Coloring – no vertex is incident to two edges, which have the 
same color, and Face Coloring – Geographical Map Coloring. 
However, we choose to avoid using these for our analysis as 
we are planning to work with vertices which are easier to 
calculate and visualize when speaking about a classroom 
arrangement or any such application. In addition, the 
aforementioned coloring techniques can be transformed into 
Vertex Coloring using various matrix operations. Various 
algorithms are used to find the Chromatic number for any 
Graph. They use different approaches and provide varying 
results depending on the graph size. In this paper, we evaluate 
the behavioral performance of Tabu Search method through 
serial and parallel implementations. The number of cores and 
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graph size would be determining factors for each algorithm. 
The structure of the paper as follows: Section 2 presents the 
relative study of the work. Section 3 discusses the graph 
coloring algorithm and section 4 produces the implementation 
results and its discussion. Section 5 conclude the paper.  

II. RELATED WORKS 

      Allwright et al. [1] presented some parallel graph coloring 
algorithms dependent on understood sequential heuristic 
calculations, and contrast them and some existing parallel 
algorithms. These calculations are actualized on both SIMD 
and MIMD parallel models and tried for speed, effectiveness, 
and for shading arbitrary triangulated networks and diagrams 
from sparse matrix. Buhua Chen et al. [2] introduced a new 
parallel genetic algorithm to take care of the Graph coloring 
problem (GCP) in view of Computer Unified Device 
Architecture (CUDA). All the operators such as initialization, 
crossover, mutation and selection are designed to be parallel 
in threads. Additionally, the execution of their algorithms is 
contrasted and alternate algorithms utilizing benchmark 
charts, and exploratory outcomes demonstrates that their 
calculation merges significantly more rapidly than different 
calculations and accomplishes focused execution for solving 
GCP. Frank et al. [3], the paper portrays another graph 
coloring algorithm, the Recursive Largest First (RLF) 
coloring algorithm. Adding onto RLF, an assortment of 
existing coloring methods are introduced and their execution 
on a wide scope of test data is contrasted with that of the RLF 
algorithm. Additionally portrayed is a methodology for 
producing arbitrary graphs with known chromatic number. 
The presence of such a technique, until now ailing in the test 
writing, gives a standard strategy to testing the exactness of 
graph coloring algorithms. Gend Lal et al. [4] describes an 
efficient algorithm for GCP colouring problem using less 
number of colours. The proposed scheme is applicable for all 
types of graphs. The algorithm divides the neighbours of a 
vertex into two categories N-type and V-type, and checks the 
colour filled in V-type neighbor before filling in the current 
vertex. Algorithm selects a colour from the list of colours, K 
every time from the beginning of the list colour so that it can 
make use less number of colours. They also compare their 
results with those obtained using genetic algorithms, Brown’s 

algorithm and other heuristics algorithms. Michael Elkin et. 
al. [5] initiate the study of combinatorial algorithms for 
Distributed Graph Coloring problems. In a distributed setting 
a communication network is modeled by a graph G = (V, E) of 
maximum degree Δ. The vertices of G host the processors, 
and communication is performed over the edges of G.  
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I. INTRODUCTION 
 
The development of e-commerce websites has permitted 
users to distribute or share shopping participation by 
posting stock reports, which regularly contain helpful 
opinions, comments, and feedback towards a stock. As 
before-mentioned, a majority of consumers wi
online reports before reaching a notified shopping 
decision. It has been informed regarding 71% of global 
online consumers view online reports before purchasing a 
stock [2]. Goods reviews, especially the advanced reviews 
(i.e., the articles posted in the beginning stage of a stock), 
have a large impact on subsequent stock businesses. We 
invite the buyers who posted the advanced reviews of 
reviewers. Although advanced reviewers provide only a 
humble relationship of reports, their ideas and feeling
can define the achievement or frustration of original and 
different products and services. It is necessary for 
businesses to distinguish advanced reviewers since their 
feedbacks can support businesses to improve shopping 
policies and change stock designs, which can ultimately 
guide to the fulfillment of their new products and 
services. It is important for companies to identify early 
reviewers since their feedbacks can help companies to 
adjust marketing strategies and improve product designs, 
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valuable for stock buying. Therefore, in this paper, it 
takes the lead to study the performance of properties of 
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e-commerce platforms, e.g., Amazon and Yelp.
 

Fig.1. Comparisons of the helpfulness scores by the three 
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Abstract: Ad hoc networks are the infrastructure-less networks that are easily deployable and self-configuring, with 

each constituent node performing like a transceiver. The nodes are free to move subjectively in Mobile ad-hoc 

networks (MANET). Thus, the network’s wireless topology may be haphazard and may alter rapidly. The main 

important aspect to be handled is choosing a proper path for transmitting data in case of Link Failure (LF). The main 

concern of the research work is maintaining the path stability in the occurrence of LF in the network. Ant Colony 

Optimization (ACO) is used for optimizing the Routing Protocols (RP) such as Ad-hoc on demand Distance Vector 

(AODV). The Prediction of LF (PLF) mechanism is used for choosing the stable/proper path in the occurrence of node 

LF in the maintenance phase of distance vector RP based on Neighbour Node (NN). Hence, AODV-ACO-PLF is used 

for efficient transmission of data packets in the ad-hoc networks by maintaining stable path in-case of LF. The path 

stability is also maintained in presence of LF in the networks by choosing a different path using PLF Prediction 

Mechanism. The “AODV-ACO-PLF” methodology is used for finding the ideal way to communicate with the source 

and destination by giving better results in End-to end delay (6%), drop (5%), packet delivery ratio (7%), and energy 

consumption (7.5%) than existing methodology such as Path Selection Algorithm based on Hamming Distance and 

delay parameters (PSA-HD) and Predict Failure in AODV (PF-AODV) methodology in MANET. 

 

Keywords: Ad-hoc on demand distance vector, Ant colony optimization, Maintenance phase, Mobile ad-hoc networks, 

Neighbour node and prediction of link failure.   

 

 

1. Introduction 

Mobile Ad-Hoc Network (MANETs) is one kind 

of self-configuring and dynamic wireless network, 

which processes several movable user equipment. 

The router utilizes the connection state steering 

worldview and floods their data to every single other 

course in the network. Every single portable node in 

the system independently refreshes their data in the 

connection state [1]. Multi cast AODV (MAODV) 

depends on the multicast RP by finding stable route 

and adjust to network topology changes [2]. A 

productive routing algorithm should be steady and 

furthermore energy saving also adjustable in dynamic 

network condition. [3]. High versatility of the 

MANET nodes diminishes the dependability of 

network communication. The high versatility of the 

nodes makes it extremely hard to predict the dynamic 

routing topology in a dynamic system [4]. 

Connection breakage starts the procedure of 

rerouting either at the sender node or at the source 

node [5]. Privacy-preserving and truthful detection of 

packet dropping attacks in Manet uses HLA based 

public-auditing architecture by ensuring packet-loss 

notification by every individual node in the networks. 

The detection of misbehaving nodes in the network, 

while transmitting data from source to destination is 

not addressed in a proper way [6]. 

The Ad-hoc On Demand Multiple Path Distance 

Vector (AOMDV) protocol is the most appropriate 

for detecting multiple paths to the destination. The 

identification of mobility of mobile nodes can be 

tackled by retransmission strategy. The AOMDV 

protocol does not provide better results in case of 

throughput and control packet overhead [7]. The 

multipath choice is done by utilizing three unique 
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Abstract 

In this paper, the iris prediction gives an incipient conception for 

Biometric benchmark process. Biometrics is the most secure and 

utilize-cordial benchmark implement. Iris perception technology 

contains pattern perception and optics method. It identifies an 

individual person by utilizing their individual physical characteristics. 

Iris perception system is very wide compared with other biometric 

systems. The main wholesomeness of iris perception system is its 

stability and uniqueness that results in a single enrolment for the 

lifetime. It provides increasingly varies than the fingerprint and the 

other biometrics systems, where the information cannot be stolen. 

 

Keywords:  

Iris Prediction System, Pattern Analysis, Biometric Authentication, 

Human Eye 

1. INTRODUCTION 

Biometric authentication is a security process that relies on the 

unique biological characteristics of an individual to verify that he 

is who is verbalizes he is. Biometric authentication systems 

compare a biometric data capture to stored, attested authentic data 

in a database. If both samples of the biometric data match, 

authentication is substantiated. Typically, biometric 

authentication is utilized to manage access to physical and digital 

resources such as buildings, rooms and computing contrivances. 

Once visually perceived mostly in spy movies (where it might 

be acclimated to bulwark access to a top-secret military lab, for 

example), biometric authentication is becoming relatively 

commonplace. In advisement to the security provided by hard-to-

fake individual biological traits, the acceptance of biometric 

verification has withal been driven by accommodation: One 

cannot clearly forget or lose ones biometrics.  The oldest kenned 

utilization of biometric verification is fingerprinting. 

Thumbprints made on clay seals were utilized as an expedient of 

unique identification as far back as antediluvian China. Modern 

biometric verification has become virtually instantaneous and is 

increasingly precise with the advent of computerized databases 

and the digitization of analog data. 

2. TYPES OF BIOMETRIC AUTHENTICATION 

TECHNOLOGIES 

1. Retina scans engender an image of the blood vessel pattern 

in the light-sensitive surface lining the individual’s inner 

ocular perceiver.  

2. Iris perception is utilized to identify individuals predicated 

on unique patterns within the ring-shaped region 

circumventing the pupil of the ocular perceiver.  

3. Finger scanning, the digital version of the ink-and-paper 

fingerprinting process, and works with details in the 

pattern of raised areas and branches in a human finger 

image. 

4. Finger vein ID is predicated on the unique vascular pattern 

in an individual’s finger.  

5. Facial perception systems work with numeric codes called 

face prints, which identify 80 nodal points on a human 

face. 

6. Voice identification systems rely on characteristics 

engendered by the shape of the verbalizer’s mouth and 

throat, rather than more variable conditions. 

3. HUMAN EYE WITH LOCATION OF IRIS 

In humans and most mammals and birds, the iris (plural: irides 

or irises) is a thin, circular structure in the eye, responsible for 

controlling the diameter and size of the pupil and thus the amount 

of light reaching the retina. Eye color is defined by that of the iris. 

In optical terms, the pupil is the eye’s aperture, while the iris is 

the diaphragm. The human eye with iris location Shown in Fig.1. 

 

Fig.1. Human Eye and Iris Location 

 

Fig.2. Anatomy of Eye (Picture of Eye Anatomy Detail) 

The Fig.2 represents the details of eye anatomy and this 

illustrates the ocular perceiver is our organ of visual perception. 

The ocular perceiver has a number of components which include 

but are not constrained to the cornea, iris, pupil, lens, retina, 

macula, optic nerve, choroid and vitreous. 
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Abstract—IoT has been shown as a big potential for qualifying and improving healthcare services; such as monitoring at anytime and 

anyplace. These services acquire various bio- signals using different sensors, including electroencephalogram (EEG), electrocardiogram 

(ECG), electrical signal of the heart, electromyogram (EMG), electrical signal of muscles, Respiratory Rate (RR), and body motion. The 

collected information from these sensors can be processed, stored, or broadcast to a remote device (e.g. Cloud server). This paper provides an 

overview of the main medical sensors in IoT and a review of the current state-of- the-art of IoT projects, and technologies required for 

healthcare services. The paper specifically, focuses on the using of IoT technologies in the healthcare area nowadays. A conclusion regarding 

the current stage of development and open issues are presented. 

 

Keywords—Internet of Things (IoT); Healthcare; Alzheimer diseases; Cloud Computing; M2M; Quality of Life (QoL); Embedded Systems; 

Sensors; RFID; NFC; Big data. 

 
I. INTRODUCTION 

Today, the use of technology to improve the quality of life is becoming a common attribute of modern society. When the 
technology is oriented to improve the Quality of Life (QoL), it is referred to the Internet of Things (IoT) [1]. IoT is a network of 
interconnected 'smart' devices, allowing collecting information and managing physical objects [1]. According to the Cisco research 
groups, the number of internet connected devices became larger than the number of the people on the Earth, as many suppose, is the 
actual changeover to the Internet-of-Things [2]. The much consumption of these devices and systems that connect to the IoT affect 
the business in several industries such as medicine and healthcare [3]. According to the World Health Organization (WHO) study, it 
is found that from 57 million global deaths, 63 % are dying of diseases such as; chronic diseases, pulmonary diseases, heart failure, 
cancer, Blood pressure, and Glucose. Obviously, traditional model of periodic care in the clinic and hospital- based settings is 
suboptimal for improving these disease outcomes [4]. Indeed, in daily life, the prevention and treatment of the vital diseases like 
chronic diseases, Alzheimer diseases, Blood pressure, and heart failure take place outside of traditional clinical settings. From this 
point, IoT provides several advantages to the medical area for example; intelligent IoT wearable devices, in combination with 
mobile medical applications that allow patients to capture their health data remotely as shown in Fig. 1. Further, IoT healthcare 
services are expected to increase the quality of life and decrease costs [23]. 

 

 

Fig. 1 wearable sensors and personalized healthcare [4]. 

Healthcare uses IoT for real-time tracking of patients and medical devices. Examples of IoT Healthcare use cases include the 
following; (1) Fall detection, which is considered a main public health concern. Over recent years, the number of companies that 
offer systems and services intended at detecting falls has increased radically. Fall detection systems, typically worn around the 
waist or neck; include intelligent accelerometers that differentiate normal activities from actual falls. These systems are already 
improving the quality of life of many disabled or elderly people living independently. (2) Tracking of medical devices, it is very 
essential for hospitals, especially in crowded emergency rooms with large medical staff. IoT solutions are being used to identify 
the exact location of such devices, identify last user. 

The remainder of the paper is organized as follows. Section II shows a brief overview of the most important technologies related 
to IoT. Section III presents the latest IoT projects in the healthcare area. Section IV provides the IoT architecture for healthcare 
systems. In section V, a survey about the most important issues in IoT for healthcare. Finally, concluding remarks and future work 
are reported in section VI. 

II. IOT TECHNOLOGIES FOR HEALTHCARE 

IoT-based healthcare systems involve a number of technologies that allow IoT devices to obtain data from the physical world; 
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A review on various optimization techniques of resource
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Abstract

Cloud computing is the provision of IT resources (IaaS) on-demand using a pay as you go model over the internet.It is a
broad and deep platform that helps customers builds sophisticated, scalable applications. To get the full benefits, research
on a wide range of topics is needed. While resource over-provisioning can cost users more than necessary, resource under
provisioning hurts the application performance. The cost effectiveness of cloud computing highly depends on how well the
customer can optimize the cost of renting resources (VMs) from cloud providers. The issue of resource provisioning
optimization from cloud-consumer potential is a complicated optimization issue, which includes much uncertainty
parameters. There is a much research avenue available for solving this problem as it is in the real-world. Here, in this
paper we provide details about various optimization techniques for resource provisioning.
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Abstract 

Huge information gives current need to information stockpiling with an adaptable and 

dynamic stockpiling that can develop. Data uprightness is the conservation and the 

assurance of the precision and consistency of information over its whole life-cycle. 

Information region is the fundamental element for giving quick recuperation of information 

in the capacity condition. In the current work, Meta Data Indexing and Integrity Checking 

are utilized for traffic burden adjusting and recuperation of lost information part utilizing 

remote check in distributed storage. The primary disadvantage of the prior framework, it 

uses dispersed access for checking and recuperation of information, which may once in a 

while prompts time delay. In the proposed framework, we use TPA based Integrity 

Verification and Data Recovery, which may help in decreasing the time postponement and 

traffic befuddle mistakes. The framework utilizes Third Party Auditor, that will be confirm 

the status of the servers in each occasional interims for the lost association or information. 

The client documents will be portioned and sent to the servers and the list will be spared in 

the TPA. The fundamental preferences of the proposed framework is progressively 

proficient, higher investigative of information records, tedious.  

 

Keywords: Dynamic Storage; Data Integrity; Metadata Indexing; Third Party Auditor. 

 

I. Introduction  

Huge Data has been imagined as the cutting edge 

design of IT undertaking, because of its not 

insignificant rundown of remarkable favorable 

circumstances in the IT history: on-request self-

administration, universal system get to, area 

autonomous asset pooling, fast asset flexibility, 

utilization based evaluating and transference of 

hazard. As a troublesome innovation with mindful 

ramifications, Cloud Computing is changing the 

very idea of how organizations use data 

innovation. One crucial part of this outlook 

changing is that information is being incorporated 

or redistributed into the Cloud. From clients' view, 

including the two people and activities, putting 

away data remotely into the cloud in an adaptable 

on-request design brings intriguing advantages: 

alleviation of the weight for capacity the board, 

regular information access with free geological 

areas, and shirking of capital use on equipment, 

programming, and work force systems for 

upkeeps, and so forth[8-9].  

While these advantages of utilizing mists are 

verifiable, because of the sloppiness of the Cloud 

as isolated regulatory substances, the internal 

activity subtleties of cloud specialist co-ops (CSP) 

may not be known by cloud clients information 

redistributing is additionally surrendering client's 

definitive power over the destiny of their 

information. Distributed storage gives an on-

request information redistributing administration 

model, and is picking up popularity because of its 

obstruction and low support cost[10]. 

Notwithstanding, security concerns emerge when 

information stockpiling is redistributed to outsider 

distributed storage suppliers. It is fundamental to 

empower cloud clients to check the 

trustworthiness of their subcontracted information, 

in the event that their information have been 

inadvertently ruined or  malevolently conceded by 

insider/outcast strikes. One noteworthy utilization 
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Abstract: - Travel and Tourism Industry has flourished in the 

past few years, significantly contributing to the nation's Gross 

Domestic Product, foreign exchange earnings and employment. 

Many developing countries have seen tourism as the major 

source of foreign exchange earnings. Tourism industry in India is 

growing and it has vast potential for generating employment and 

earning large amount of foreign exchange besides giving a boost 

to the country’s overall economic and social improvement. In 

terms of the countries’ share of contribution to global Travel & 

Tourism growth last year, two countries dominate; one quarter 

25% came from China while the  USA provided a further 12%. 

Other major contributors include India with a 6% share, while 

Turkey, France and  Japan each contributed 4% to the sector’s 

growth in 2018. 2019 was another year of strong growth for the 

global Travel & Tourism sector reinforcing its role as a driver of 

economic growth and job creation  Moreover, tourism is a multi-

dimensional activity, basically a service industry. It would be 

required that all ways of the central and state government, 

public-private partnership and voluntary organisations become 

active partners in endeavour to attain the sustainable growth in 

tourism in India would become a world player in tourism 

industry. The present paper elaborates about the contribution of 

travel and tourism industry in the development of Indian 

economy. 

Index Words: Travel & Tourism, Foreign Exchange Earnings, 

GDP, COVID-19. 

I. INTRODUCTION 

ravel and Tourism industry constitute an integral part of 

Growing Indian economy. India boasts of an immensely 

rich cultural heritage including numerous languages, traditions 

and people. The country holds its uniqueness in its diversity 

and hence has adapted itself to international changes with 

poise and comfort.  The recognition of tourism as an 

instrument of economic and social development has been 

rather late in most of the developing countries especially in 

India (Shiji.O, 2016). Tourism is growth oriented industry 

with its impact on the employment and foreign exchange 

potential of the country.  Among the various service 

industries, tourism in India is the largest and fastest growing 

in the country. It has a vast impact on creation of jobs and 

national economy that plays a major role in other aspects of 

the country's growth and development. It is widely accepted 

that tourism is among the world's fastest growing and largest 

industries on the basis of its economic benefits. 

 According to the World Tourism Organization 

(UNWTO), tourism is 'number one in the international 

services trade', accounting for 40 per cent of global trade in 

services and 6 per cent of total world trade. USA and China 

remained the world‟s largest Travel & Tourism economies in 

2018, together accounting for 35.2% of the world‟s total 

Travel & Tourism GDP, followed by Japan, Germany and the 

UK. The top 20 economies where Travel & Tourism GDP 

growth exceeded global growth of 3.9% include Turkey 

(+15.0%), the Philippines (+8.9%), Hong Kong (+7.5%), 

China (+7.3%), India (+6.7%), Thailand (+6.0%), Russia 

(+4.2%) and France (+4.1%). Over the next decade, strong 

growth in the sector is set to continue, particularly across Asia 

where China will overtake the USA as the world's largest 

Travel & Tourism economy. Meanwhile, India's Travel & 

Tourism contribution to GDP will more than double, enabling 

the country to climb from eighth position in 2018 to third 

place by 2029. During 2019, 10.89 million foreign tourists 

arrived in the country and the world tourist arrivals expected 

to increase by 43 million every year on an average from 2010 

to 2030. The population particularly aged 65 years and above 

is emerging as an important category of Indian travellers, the 

senior travellers are approximated at 1.3 million in 2011, are 

set to rise to 7.3 million by 2030.  

 In developing countries like India tourism has 

become one of the major sectors of the economy, contributing 

to a large proportion of the National Income and generating 

huge employment opportunities. It has become the fastest 

growing service industry in the country with great potentials 

for its further expansion and diversification. However, there 

are pros and cons involved with the development of tourism 

industry in the country. Over the decades, tourism has 

experienced continued growth and deepening diversification 

to become one of the fastest growing economic sectors in the 

world.  

 Tourism has become a thriving global industry with 

the power to shape developing countries in both positive and 

negative ways. No doubt it has become the fourth largest 

industry in the global economy. Tourism sector is third largest 

foreign exchange earner. The tourism industry in India has 

seen growth in last decade though it is still behind other Asian 

countries like China and Korea. The issues like prolonged 

militancy tussle in the country's northernmost part and 
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Abstract. In this report, the effects of homogeneous-heterogeneous autocatalytic chemical reaction 
together with the variable thermal conductivity in the Maxwell fluid flow due to nonlinear surface 
of variable thickness are investigated. Thermal radiation and heat generation / absorption effects are 
also incorporated in the analysis. Appropriate scaling analysis is implemented to reduce the 
mathematical model describing the physics of the problem in to a set of nonlinear differential 
equations and are subsequently solved computationally. Graphical illustrations indicating the   
effect of pertinent parameters on momentum, thermal and solutal boundary layers are presented and 
discussed. The study reveals that velocity distribution shows a decreasing (increasing) tendency for 
larger values of wall thickness parameter when the velocity power law index is less (greater) than 
unity. The concentration of the homogeneous bulk fluid with catalyst at the surface decreases with 
increasing chemical reaction rate parameters. 

Introduction 
The chemical reactions are broadly classified into homogeneous (reaction between two 

gases or between two liquids) and heterogeneous (reaction between a liquid and a gas) types based 
on the catalyst used in the reaction. Composite relations exist between homogeneous and 
heterogeneous reactions and they occur in biochemical mechanism, food processing, 
hydrometallurgical industry, manufacturing of ceramics and polymer products, formation and 
dispersion of fog,  and crops damage via freezing etc. To analyse the homogeneous-heterogeneous 
reactions occurring in a two-dimensional stagnation-point flow, [1-2] introduced a mathematical 
model, considering the reacting systems as first order and with equal and different diffusivities for 
reactant and auto catalyst. Hayat et al. [3] addressed the time independent three-dimensional flow of 
a Maxwell fluid over a surface with bidirectional stretching taking the homogeneous-heterogeneous 
reactions. Rana et al. [4] investigated the composite impact of wall slip, internal heat source and 
homogeneous-heterogeneous reactions in a mixed convective oblique Casson fluid flow over an 
inclined stretched surface. Animasaun et al. [5] discussed the homogeneous-heterogeneous 
reactions with different diffusivities coupled with nonlinear radiative heat in a viscoelastic fluid 
flow considering the effect of induced magnetic field. Gireesha et al. [6] reported the convective 
flow of the MHD non-Newtonian Carreau-Casson liquids over a deformable surface taking the 
heterogeneous and homogeneous reactions into account. Vajravelu et al. [7] analysed the flow and 
mass transfer of an upper-convected Maxwell fluid with homogeneous-heterogeneous first-order 
chemical reactions exposed to a magnetic field. Ramzan et al. [8] addressed the homogeneous- 
heterogeneous reactions in a third-grade fluid flow with Cattaneo-Christov heat flux. Hashim and 
Khan [9] analysed the Carreau fluid flow over a slendering sheet in the presence of homogeneous- 
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Abstract A simple and efficient one-pot method has been developed for the synthesis of

benzochromenes (4a–k) using V-CaHAp as a heterogeneous catalyst by the condensation of alde-

hydes, b-naphthol and malononitrile in ethanol as solvent at room temperature for 20 min. The

reaction, with this catalyst was carried out under mild reaction conditions with very good to excel-

lent yields (89–98%). The material can be recycled very easily and reused for at least 6 runs without

substantial loss in activity, which makes this methodology environmentally benign. We achieved a

feasible and cost-effective synthesis by using non-toxic materials and minimal catalyst which is easy

to handle.
� 2015 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Multicomponent Reactions (MCRs) are reactions where more than

two reactants put together in a single step form a product containing

all the important parts of the starting reactants (Horton et al., 2003;

Cioc et al., 2014; Pirrung and Sarma, 2004). Hence, all the reactants,

reagents and catalyst react sequentially to form the anticipated product

which normally requires a simple and direct method. MCR addresses

the principles of synthetic efficiency and reaction design. These types

of reactions are flexible, convergent and atom efficient in nature, which

makes them eco-friendly and sustainable (Pirrung and Sarma, 2004;

Slobbe et al., 2012; Domling et al., 2012). Moreover, diversity can be

obtained easily by tuning the reacting components. Even more eco-

friendly reactions are achievable if they are promoted by heteroge-

neous catalyst. MCRs are important and are applied in pharmaceuti-

cals, agrochemicals and among other applications (Slobbe et al.,

2012; Domling et al., 2012).

Heterogeneous catalysis has been in use since the start of organic

chemistry (Marc-Olivier and Chao-Jun, 2012; Herrmann and

Kohlpaintner, 1993). The activity and selectivity of these catalysts

are enhanced by the surface of a support. Hence, the effective surface

area of the reagent is increased significantly. The catalyst can be reused
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Abstract Mn doped zirconia is utilized as an environmental-friendly and efficient catalyst for an

ultrasound mediated four-component coupling reaction, containing dimethylacetylenedicarboxy

late/ethyl acetoacetate, hydrazine hydrate, malononitrile, and aromatic aldehyde. These reactions

were performed under green solvent conditions, to yield pyrano[2,3-c]pyrazole-3-carboxylate/pyr

ano[2,3-c]pyrazole-5-carbonitrile derivatives (5a–g and 7a–g) with good to excellent yields

(88–98%). The structures of the compounds were identified and confirmed by 1H NMR, 15N

NMR, 13C NMR, FT-IR and HR-MS spectral data. The prepared catalyst Mn/ZrO2 was synthe-

sized and fully characterized by various techniques including P-XRD, BET, SEM and TEM

analysis. The main benefits of this process are short reaction times, easy work-up, reusability of

the catalyst and no chromatographic purifications.
� 2016 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

A major challenge faced by chemical and pharmaceutical industries is

the improvement of supportable manufacturing procedures to synthe-

size targeted compounds in an energy-efficient and cost-effective

benign manner (Doble and Kumar, 2007). In this regard, ultrasound

irradiation has been acknowledged as an important technique to

achieving green synthetic procedures. This technique can be an

auspicious alternative for modern heterocyclic synthesis. Several

ultra-sonication induced organic transformations offer additional

accessibility in the field of synthetic heterocyclic chemistry due to the

phenomena of cavitation. Cavitation is a physical process that creates,

enlarges, and implodes gaseous and vaporous cavities in an irradiated

liquid, thus enhancing the mass transfer and allowing chemical
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ABSTRACT 

 

This model is a “Variant  Group  Assignment Problem” the goal is to find an 

optimal cost by scheduling the workers/ agents such that one to one assignment for a 

task and ensuring that all tasks should complete with minimum cost. 

 

  Let us consider a set of workers W={1,2,……n}, a set of jobs 

J={1,2,………p}, with time schedule K={1,2,…..,k} represents a time which 

influence a cost as a third dimension. The set of workers are subdivided  into p 

different groups (according to their  skill) N={N1 U n2 U……Np} in which the 

skilled group of workers/ persons perform their task at their preferable schedule / time 

and from the remaining group  of workers perform the remaining task/jobs in 

remaining schedule, so that all the jobs has to perform with minimum cost by using 

pattern recognition technique.    

 

 

Keywords: Assignment, time schedule, cost, third dimension, pattern recognition 

technique. 
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