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Chapter 5 )
Investigation of Wear and Mechanical -
Properties of Aluminium Hybrid

Composites: Effect of Addition

of SiC/B4C Through Casting Process

S. Sunil Kumar Reddy, C. Sreedhar, and S. Suresh

Abstract Aluminium is a binary alloy has a larger importance to engineering
industries with excellent wear resistance and stiffness that have been designed for
lightweight and higher strength applications in the automobile sectors. To synthesis
the hybrid metal matrix composite, silicon carbide is chosen as pnmary rein-
forcement varied at difterent weight fraction (1, 2, 3, 4 wt%) with a constant boron
carbide of 3 wt% used in the present study was carried through liquid metallurgy
technique. The composites were then subjected to mechanical and wear properties
study. The effect of reinforcement particles by increasing various weight frac-
tions have been investigated and characterized mechanical and wear properties. The
4 wt% of SiC/B,C reinforced composites tends to increases hardness and tensile
strength to 29.7% and 20% as compared to the base alloy.

5.1 Introduction

Aluminium is used in a variety of industries because it is the essential aspect in a
wide range of products encompassing of most industrial goods and structural
components, However, due to their low wear resistance, their applications are
minimal. A metal matrix is made up of two parts such as metal and secondary as
reinforcement. Metal matrix composites with at least three constituents are known
as hybrid composites. Aluminium metal matrix composites (AMMC) alloys are
corrosion-resistant and suitable for industrial applications. AMMCs are commonly
used for low-cost parts with high-material efficiency. In structural and functional
high applications, aluminium composites are often used in the army, sports and
manufacturing industry. High-silica content in boron, widespread incidentally with
the same strength as SiC, is present in the boron carbide. The glasses are made of
ceramic solid clay at elevated temperatures. Baradeswaran and Perumal [ 1] studied

S. Sunil Kumar Reddy (04) - C. Sreedhar - S. Suresh

Department of Mechanical Engineering, Siddharth Institute of Engineering and Technology,
Puttur, India

© The Author(s), under exclusive license to Springer Nature Singapore Pte Lid, 2022 45
A. N. R. Reddy ct al. (eds.), Mntelligent Manufacturing and Energy Sustainability,

Smurt Innovation, Systems und Technologies 265,

hitps:/doi.org/10,1007/978-9K 1 - 1 6-6482-3 _5



Lecture Notes in Electrical Engineering 700

R

Venkata Lakshmi Narayana Komanapalli
N. Sivakumaran
Santoshkumar Hampannavar Editors

Advances in
Automation,

Signal Processing,
Instrumentation,
and Control

Select Proceedings of i-CASIC 2020

@ Springer




Evaluation of Double Precision Dual-Rail Asynchronous IEEE 754
Intermediate Product Shifber . . . N
Sudhakar Jyothula and Sushma K.

A Novel Autonomous Energy Management System: Solution
for a Fossll Fuel Free Future :
K. Paul Joshua, J. Mohanalin, S, T, Jaya (‘hmm. and A, Bhuvuncth

Efficient Method to Reduce Power Consumption in Alr-Conditioning
T N e R S R
R. Sujutha, Sivakumar Subramaniam, Sharath (heriun Thomas,

Eknoor Oberoi, and Achint Mathews

Confidence Level Assessment of a Measured Parameter in Lompkx
Computational Dependent Aero Engine Platform
Usha Srinivasan, K. R. Sudhindra, and N. Muthuveerappan

Demand Response of a Solar Photovoltaic Dominated Mltrn.rld
with Fluctuating Power Generation i
C. R. Sann and Geetha Mani

Performance Evaluation of Multi DC and Single DC Source

on Cascaded Multi-Level Inverter . .........................
J. Gownishankar, J. Belwin Edward, E. Kaliappan, N. Prabakaran,

and G. Balasundaram

151

163

173

8§

195

211



SIDDHARTH INSTITUTE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)
(Approved by AICTE, New Delhi& Alliliated to JNTUA, Ananthapuramu)
(Accredited by NBA for Civil, EEE, Mech,, ECE & CSE)
(Accredited by NAAC with ‘A’ Grade)
Puttur -517583, Chittoor District, A.P. (India)

Performance Evaluation of Multi DC L))
and Single DC Source on Cascaded k-7 4
Multi-Level Inverter

J. Gowrishankar, J. Belwin Edward, E. Kaliappan, N. Prabakaran,
and G. Balasundaram

Abstract In Cascaded Multi-Level Inverter (CMLI). the multi DC source and single
DC source of asymmetrical and symnetrical Multi-level lnverterns (ML) are analyzed
in this research paper. In single DC source, the switching pulse generation for nine-
level H-bridge CMLI is generuted using Phase Disposition Pulse Width Modulation
(PDPWM). Here, four H-bridge CMLI has parallel connection, and the output of cach
H-bndge CMLI with the primary side of the transformer is also linked in paraliel.
The secondary side of the transformer is connected in senes with load. It consists
of one H-bridge inverter, B diodes, and two-bidirectional switches for bidirectional
current flows through two switch Ss. Se. and S;. The capacitor Cy. C,, C;. and C,
arc mecant to separate the input DC voltage by Vi, 3V i/, Vi /2, and Vi M. In
multi DC source of symmetrical and asymmetrical CMLI switches are controlled by
using Low-Frequency Pulse Width Modulation Technigue (LFPWM). The aine-lcvel
symmctrical CMLI DC voliage source are V) = 1.Var = |, Vay= |, and Vg
= 1. The 31-level asymmetrical CMLI DC voltage source are Vo = 1, Voo = 2,
Vdo = 4, and Vo = 8. All the multi DC Source and single-DC source of CMLI
are analyzed in MATLAB software platforms. Comparison of the results with these
simulations has been made, and the performance of the proposed system indicated
by the THD. Hardware implementations have been done for asymmetnical MLI by
using TMSI20F2802A processor,

Keywords Asymmetrical and symmetrical multi-level inverter * TMS320F2802A
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3.2 BIG DATA AND ITS IMPORTANCE IN MANUFACTURING

Decpak Mathivathanan and Sivakumar K.

3.2.1  INTRODUCTYON

Big Duta has become an unavoidable term both with academicians and practitioners
in the present information age. Since the beginning of the 21 century. technology
has been plaving a magor roke in our lives with remarkabic innovations in terms of
digital devices whnch can be used to learn about human behaviour. In 2010, Enc
Schmak the former C.EO. of Googl. reported that “There were five Exabytes of
mformation created between the dawn of civilisation through 2003, but that much
information is Bow created every two days. and the pace is increasing” (Schmidt &
Coben. 2017). Most companics are storing and utilising enormous amounts of data as
information for analvsing their business’s progress. [BM reported that every day 2.5
quintillion (2.5 x 1018) bytes of data is generated from various sources like in mes-

ous other digital soarces (IBM. 20H). By 2020 1

devices will be producing data and thus

. 100 billion connecied
ication of Big Data analytics has

become 2 necessity (Walport. 20i4). This enormous amount of data is referred
as “Biz Data’. and # can be systematically processed and analysed 1o understand
mmmwmsmdeﬁm(stmd
cyber-physacal systems (C.PS) which are capahle of recording and transmitting raw
ow-kovel sranulas data. These capured data can be subjected to analytics and any
mmbmmwwmﬂmm
m},ﬁdum&msdﬂaﬁgmmmmm
this chopter is dedicated 1o details about what are the difficulties encountered by the

chulemges.

327 Gaaences Ix MANUFACTURING INDUSTRIES

mmmmmmmummm
m-ummmwhnmummm-
—m“m“mmmah.huhahm
e of £ Henoe. the momufactunng sector bas great potential to grab the opportuni-
q&&*»h&m“mﬁmﬁm“b@h#m

varems chalienzes 1 manufacturing industnes.

i Growisg sestainability issues. Masufacturing industrics are the ones
dealing with magor covironmental issucs of the planct and they involve 3kt
of material and humas resources Hence, the industry faces more suntain-
&)whﬁlmm“u-aihdnwcw

28-Dec-20, 7:13 PM



MANUFACTURING DESIGN & TECHNOLOGY

SUSTAINABLE
MANUFACTURING
FOR INDUSTRY 4.0

AN AUGMENTED APPROACH

Edited by
K. JAYAKRISHNA

VIMAL K.E.K.
S. ARAVIND RAJ — —
ASELA K. KULATUNGA —
M.T.H. SULTAN

J. PAULO DAVIM —

@ CRC Press
Taylor & Francis Group



Chapter 6 Ensuring Sustainability in Industry 4.0: Implementation
3oLl 3t R RS TR e AR N O S T AP P PSS A PP 215

6.1  Guidelines for Ensuring Sustainability in Industry 4.0......... 215
Sivakumar K., Deepak Mathivathanan,
M. Nishal, and Vimal K.E.K.

0:1.] INEORCHON i.cvisvnusminnisminninsssssaasse 215

6.1.2  Sustainability in Industry 4.0 ......cc.ooviviiiiiniiiinnne 216

6.1.3  Guidelines for Ensuring Sustainability in A ti\ate \Wine
Industry 4.0....c..ooiiiieeeee e Goto-Settirdd to

6.1.4 Impact of Sustainability in Industry 4.0................... 221



Sustainable Manufacturing for Industry 4.0 - Pages 215 - 215

lof |

heapw: Apringyvitalsouree com/print/97TROA 298K 1 206 brund - Hookshe (& §

Printod by: sivar2K 1 2agmall com. Printing (s for personal, privite use only, No part of this hook may he reprodhiced or transmitted without
publisher's prior permission, Vialators will be prosecuted

Ensuring Sustainability
in Industry 4.0
Implementation Framework

6.1  GUIDELINES FOR ENSURING
SUSTAINABILITY IN INDUSTRY 4,0

Sivakumar K., Deepak Mathivathanan, M. Nishal, and Vimal K.E.K.

6.1.1  InirobuCHioN 4
In recent limes, the business provesses of industry have been altered due to the
technological disturbance created by the rapid change in digitalisation, This is
categorised as the fourth industrial revalution or Industry 4.0, where the arrival of
contemporary technologies suchas Big Data and analytics, blockehain technology,
internet of things, augmented reality and rapid prototyping is gbserved (UNIDO,
2017). These technologics are employed on the assembly line (0 buikd a cyber-phys-
wal system, where they can create data regarding the activities 1o be executed on
the manufacturing methods in real time and make these data accessible across the
arganisations (Braccini & Margherita, 2009, In addition 1o that, these technologies
are uxed 10 enhnce the connectivity among the vatious elements across the indus-
Wy w create @ comprehensive and sustainable industrial development (UNDP, 2015
Hadayatwo et al, 2009) _

The Tndustry 4.0 concept can be expliined in a lot of ways. A simple explanation
stated that

Industry 4.0 deals with the hranch of material production thiough incorporating tech
nologies (Simulation of Things-lol, Big Data & Analytios) amd innovative elemonts,
several devives (Clowd computing, CyberPhysical Systenns (CPS) and Internet of
Things (W67 and the operational perspectives are addressedfacoessed as seryioes uml
make sure of @ persisient compinication and relutionship

(Marr, 2008,

Furthermare, a few experts and researchers delined Industry 4.0 in a difterent way
as ‘s new level of value chain organization and product lifecycle management
(Kagermann of al., 2013 or ‘collective term for technologies and concepts of chain
organization’ (Hermann et al., 20151 However, it is different from the definitions

ns

28-Dec-20, 7114 PM



W l LE i To purchase this product, please visit https://www.wiley.com/en-us/9781119821274

" Artificial Intelligent Techniques for Wireless

Communication and Networking

A RIIET @A R. Kanthavel, K. Anathajothi, S. Balamurugan, R. Karthik Ganesh
[INEIRE: L« T @GEAN S
LEG@EIN 1@WES
FOR WIRELESS Hardcover

COMMUNICATION
AND NETWORKING

978-1-119-82127-4 April 2022 Pre-order $225.00

£
oy = - i
/\f ) Scrivener &
"%}Publishing J

WILEY

To purchase this product, please visit https://www.wiley.com/en-us/9781119821274


https://www.wiley.com/en-us
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274
https://www.wiley.com/en-us/Artificial+Intelligent+Techniques+for+Wireless+Communication+and+Networking-p-9781119821274

SIDDHARTH INSTITUTE OF ENGINEERING & TECHNOLOGY
(AUTONOMOLUIS)
(Approved by AICTE, New Delhi& Affiliated to INTUA, Ananthapuramu)
(Accredited by NBA for Civil, EEE, Mech,, ECE & CSF)
(Accredited by NAAC with A’ Grade)
Puttur -517583, Chittoor District, A P. (India)

3

Artificial Intelligence Revolution in
Logistics and Supply Chain Management

P). Sathish Kumar', Ratna Kamala Petla’, K. Elangovan®and P.G. Kuppusamy’

Dept. of CSE, Pamimalar Enginecring College. Chennar - Q1
‘Dept. of ECE, Seddharth Institute of Engineering & Technology (Autonomous ),
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Abstract

With Artificial Intelligence (A1) and Machine Learning (ME) which will turther
intensify the discrepancy between winners and losers, the logistics and supplics
chain business are already changing their tage, By removing deep-rooted short-
comings and complexities, artificial intelligence and machine learning provide
creativity with insights into all the logistics and supply chain ficlds that people
cannot easily copy.on a scale. In the sense of njore accurate capacity management.
better etficiency, high qualitylower cost.and better quality, artiticial intelligent svs-
tems aim at achieving the ethcient optimization expertise nevessary in the logistics

and supply chains We present a beiet
description of ree ots in logistics and
. . ’ - . .
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