PROCEEDINGS OF T

| 20’17 INTERNATIONAL

CONEEEENCE ON

o PHYSICS MEc
oF New \"_ATERIALS

AND ?
THEIR Q\;PPLICATIONS”

. IvcmA Pa rinoo Shun Hsyung Chang . |
. Vz]ayK Gupta S
1tors : |




PHYSICS RESEARCH AND TECHNOLOGY

PROCEEDINGS OF THE
2017 INTERNATIONAL CONFERENCE ON
“PHYSICS, MECHANICS OF
NEW MATERIALS AND
THEIR APPLICATIONS”

No part of this digital document may be reproduced, stored in a retrieval system or transmitted in any form or
by any means. The publisher has taken reasonable care in the preparation of this digital document, but makes no
expressed or implied warranty of any kind and assumes no responsibility for any errors or omissions. No
liability is assumed for incidental or consequential damages in connection with or arising out of information
contained herein. This digital document is sold with the clear understanding that the publisher is not engaged in

e e COplirtreritary “Contributor Copy



PHYSICS RESEARCH AND TECHNOLOGY

Additional books and e-books in this series can be found
on Nova’s website under the Series tab.

Complimentary Contributor Copy



PHYSICS RESEARCH AND TECHNOLOGY

PROCEEDINGS OF THE
2017 INTERNATIONAL CONFERENCE ON
“PHYSICS, MECHANICS OF
NEW MATERIALS AND
THEIR APPLICATIONS”

IVAN A. PARINOV
SHUN-HSYUNG CHANG
AND
VIJAY K. GUPTA
EDITORS

Nnova

science publishers
New York

Complimentary Contributor Copy



Copyright © 2018 by Nova Science Publishers, Inc.

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or transmitted in any
form or by any means: electronic, electrostatic, magnetic, tape, mechanical photocopying, recording or
otherwise without the written permission of the Publisher.

We have partnered with Copyright Clearance Center to make it easy for you to obtain permissions to reuse
content from this publication. Simply navigate to this publication’s page on Nova’s website and locate the “Get
Permission” button below the title description. This button is linked directly to the title’s permission page on
copyright.com. Alternatively, you can visit copyright.com and search by title, ISBN, or ISSN.

For further questions about using the service on copyright.com, please contact:
Copyright Clearance Center
Phone: +1-(978) 750-8400 Fax: +1-(978) 750-4470 E-mail: info@copyright.com.

NOTICE TO THE READER

The Publisher has taken reasonable care in the preparation of this book, but makes no expressed or implied
warranty of any kind and assumes no responsibility for any errors or omissions. No liability is assumed for
incidental or consequential damages in connection with or arising out of information contained in this book.
The Publisher shall not be liable for any special, consequential, or exemplary damages resulting, in whole or
in part, from the readers’ use of, or reliance upon, this material. Any parts of this book based on government
reports are so indicated and copyright is claimed for those parts to the extent applicable to compilations of such
works.

Independent verification should be sought for any data, advice or recommendations contained in this book. In
addition, no responsibility is assumed by the publisher for any injury and/or damage to persons or property
arising from any methods, products, instructions, ideas or otherwise contained in this publication.

This publication is designed to provide accurate and authoritative information with regard to the subject matter
covered herein. It is sold with the clear understanding that the Publisher is not engaged in rendering legal or
any other professional services. If legal or any other expert assistance is required, the services of a competent
person should be sought. FROM A DECLARATION OF PARTICIPANTS JOINTLY ADOPTED BY A
COMMITTEE OF THE AMERICAN BAR ASSOCIATION AND A COMMITTEE OF PUBLISHERS.

Additional color graphics may be available in the e-book version of this book.

Library of Congress Cataloging-in-Publication Data

Names: International Conference on "Physics, Mechanics of New Materials and Their Applications" (2017 :
Jabalpur, India) | Parinov, Ivan A., 1956- editor. | Chang, Shun-Hsyung, editor. | Gupta, Vijay K. (Materials
scientist), editor.

Title: Proceedings of the 2017 International Conference on "Physics, Mechanics of New Materials and Their
Applications" / editors, Ivan A. Parinov, Shun-Hsyung Chang, Ph.D., and Vijay K. Gupta, Ph.D. (I. . Vorovich
Mathematics, Mechanics and Computer Sciences Institute, Southern Federal University, Rostov-on-Don, Russia,
and others).

Other titles: 2017 International Conference on "Physics, Mechanics of New Materials and Their Applications"

Description: Hauppauge, New York : Nova Science Publishers, Inc., 2018. | Series: Physics research and
technology | Includes bibliographical references and index.

Identifiers: LCCN 2018040551 (print) | LCCN 2018050961 (ebook) | ISBN 9781536140842 (ebook) | ISBN
9781536140835 (hardcover)

Subjects: LCSH: Materials--Congresses. | Physics--Materials--Congresses. | Mechanics--Materials--Congresses.

Classification: LCC TA401.3 (ebook) | LCC TA401.3 .154956 2017 (print) | DDC 620.1/1--dc23

LC record available at https://lccn.loc.gov/2018040551

Published by Nova Science Publishers, Inc. 7 New York

Complimentary Contributor Copy



Preface
Part 1.
Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

CONTENTS

XV
Processing Techniques 1
Supported K,PdCls/C and H,PdCl4/C Catalysts for

Acetylene Hydrochlorination: A Study of the Surface 3

T. V. Krasnyakova, D. V. Nykytenko, A. V. Pavlenko,
Yu. I. Yurasov, A. A. Pavelko and S. A. Mitchenko

Graphite Nitrate Cointercalation Compounds as Promising Sources

of Carbon Nanomaterials 9
M. V. Savoskin, A. N. Vdovichenko, E. V. Raksha,

Yu. V. Berestneva, V. Yu. Vishnevsky, A. P. Prudchenko,

V. A. Glazunova, K. P. Andryushin and Yu. 1. Yurasov

Low-Temperature Technology to Manufacture Powders of
Lead-Containing Phases of the Oxygen-Octahedral Type 17
A. A. Nesterov and E. A. Panich

Use of Chelate Complexes of Lead (II) in Technologies

on Synthesis of Ultradisperse Powders of Phases with the

Perovskite-Type Structure 27
A. A. Nesterov, M. I. Tolstunov and E. A. Panich

On the Formation of Phase States: The Isomorphism and

Macro Responses of Niobates Alkali Metals 37
L. A. Reznichenko, L. A. Shilkina, S. I. Dudkina,

O. N. Razumovskaya, G. A. Gegusina, N. V. Dergunova,

L N. Andryushina, K. P. Andryushin, A. G. Abubakarov,

T. N. Sorokun and S. A. Mitchenko

Peculiarities and Technological Principles of Production of

Ferroelectric Ceramic Materials Based on Alkali Metals Niobates 43
S. V. Titov, I. A. Verbenko, V. V. Titov, L. A. Shilkina

and L. A. Reznichenko

Complimentary Contributor Copy



vi

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16

Contents

Modification Effects of Multi-Component Ferro-Active Media
Based on Sodium-Kalium Columbate

A. G. Abubakarov, Kh. A. Sadykov, I. A. Verbenko,

L. A. Reznichenko, L. A. Shilkina and A. V. Pavlenko

Effects of the Heterovalent Modification of the Solid Solutions
Based on Sodium Niobate

L. A. Reznichenko, L. A. Shilkina, S. I. Dudkina,

L N. Andryushina, K. P. Andryushin, O. N. Razumovskaya,

V. A. Chernyshkov, A. G. Abubakarov, T. N. Sorokun

and S. A. Mitchenko

Phase Formation of Perovskite-Like Layered Compounds in the
System NaNbOs3; — Ca(Sr)2Nb2O~

T. N. Sorokun, L. A. Shilkina, J. Y. Zubarev, S. I. Dudkina,

L. A. Reznichenko and Yu. I. Yurasov

Methods of Rise in Unipolarity of Strongly Doped Lithium Niobate
Crystals Without External Electric Field

M. N. Palatnikov, N. V. Sidorov, O. V. Makarova, D. V. Ivanenko
and D. V. Manukovskaya

Influence of the Charge Dispersity on

Ceramic Lithium Niobate Properties

V. V. Efremov, O. B. Shcherbina, S. M. Masloboeva and
M. N. Palatnikov

Statistical Separation of Photoinduced Light Scattering Layers in
LiNbOs; Crystals
D. V. Manukovskaya, N. V. Sidorov and M. N. Palatnikov

Formation of (1-x)BiFeO3—xPbFeO; Solid Solutions

A. G. Rudskaya, S. P. Kubrin, N. M. Teslenko, A. V. Shevchuk,
Yu. V. Kabirov, A. V. Nazarenko, N. M. Novikovsky,

M. F. Kupriyanov and A. V. Pavlenko

Non-Stoichiometry Control of the

YBCO High-Temperature Superconductor

A. Surahman, S. N. Antipov, Yu. V. Kabirov, K. G. Abdulvakhidov,
M. F. Kupriyanov, A. G. Rudskaya, A. G. Abubakarov

and Yu. 1. Yurasov

Influence of the Sintering Temperature on the Structure and
Dielectric Properties of Magnetoelectric Composites

M. V. Talanov, L. A. Shilkina, N. P Shabel’skaya, V. M. Talanov
and L. A. Reznichenko

Conditions of Formation and Protective Properties of
Phase Organic Films
S. P. Shpanko, E. N. Sidorenko, E. A. Ashihina and H. R. Lekhterov

Complimentary Contributor Copy

51

61

67

75

81

89

95

101

109

115



Chapter 17

Chapter 18

Part 2.
Chapter 19

Chapter 20

Chapter 21

Chapter 22

Chapter 23

Chapter 24

Chapter 25

Chapter 26

Chapter 27

Contents

Using Eggshells as an Additive in Concrete Mixes
R. Nurul and S. Bantot

Change in Dimension of Casted Al-Bottom Ash Coal Composite
after T6 Heat Treatment
P. Slamet and A. Ridhoi

Physics

First Principle Investigations for the Spintronic Properties of
Chlorine Functionalized Zigzag Graphene Nanoribbons
Neeraj K. Jaiswal

An Implementation Study of Porous TisAlsV Scaffold Design
Based on Unit Cell Architecture and Porosity
P. Athanker and A. K. Singh

The Behavior of Nonlinear Dielectric Response in
SBN:61 with Modifying Addition Co under the
Influence Optical Range Illumination

K. P. Guzhakovskaya, A. I. Burkhanov and L. I. Ivleva

Research of the CN,:Eu,O3 Layer
V. V. Sviridov, E. 1. Shemchenko, Yu. I. Yurasov
and A. V. Pavlenko

Physical and Chemical Properties of Phase Films Based on the
Heterocyclic Compound Modified with Bromine Anions

E. N. Sidorenko, S. P. Shpanko, K. G. Abdulvakhidov,

L. E. Kuznetsova and A. V. Mikhailishin

Phase Transition Fatigue in Industrial Materials PCR-13
and PCR-80

L N. Andryushina, K. P. Andryushin, Yu. I. Yurasov

A. V. Nagaenko and L. A. Reznichenko

Cyclity of Electrophysical Parameters in Industrial Materials of
PCR-13 and PCR-80

L N. Andryushina, K. P. Andryushin, I. A. Verbenko,

L. A. Shilkina and L. A. Reznichenko

The UHF Energy Absorbtion Spectra of Hard Ferroelectric
Piezoceramics PCR-13

E. N. Sidorenko, V. G. Gavrilyatchenko, I. I. Natkhin

T. I. Debelova and D. V.Kolodko

Structure and Properties of A3NbO7(A4= La, Bi, Y) Compounds
M. S. Shimanyanga, Yu. V. Kabirov, L. V. Nazarenko,

A. G. Rudskaya, M. F. Kupriyanov, A. G. Abubakarov

and Yu. I. Yurasov

Complimentary Contributor Copy

vii

123

129

135

137

145

153

161

169

177

183

191

197



viii

Chapter 28

Chapter 29

Chapter 30

Chapter 31

Chapter 32

Chapter 33

Chapter 34

Chapter 35

Chapter 36

Chapter 37

Contents

Ferro Ceramic Based on the Niobate of Alkali Metals under
Thermal Impacts: Features of Piezoelectric Properties

K. P. Andryushin, I. N. Andryushina, L. A. Shilkina

and L. A. Reznichenko

Microstructure and Electrical Conductivity of Solid Solutions of
Binary Systems (1-x)NaNbO3; — xSr2NbO7
J. Y. Zubarev, A. V. Nazarenko, Y. I. Yurasov and L. A. Reznichenko

Phase x-Diagram and Electrical Conductivity of Solid Binary
System Solutions (1 — x)NaNbO3 — xCa,Nb,O~
J. Y. Zubarev, L. A. Shilkina, Y. I. Yurasov and L.A. Reznichenk

Complex Electrophysical Parameters of Lead-Free Piezoelectric
Ceramics Based on Lithium-Sodium Niobates Solid Solutions

E. I Petrova, M. A. Lugovaya, N. A. Shvetsova, A. N. Reznichenko
and A. N. Rybyanets

Physical Effects in Niobates of Sodium and Lithium, due to
Their Crystal-Chemical Peculiar Properties

L. A. Reznichenko, A. V. Turik, V. A.Chernyshkov, L. A. Shilkina,
S. I. Dudkina, I. N. Andryushina, K. P. Andryushin,

A. G. Abubakarov, T. N. Sorokun and V. A. Gritskikh

Is Isomorphism in the Binary System Pb;..Ba,TiO3 Possible?
L. A. Shilkina, S. I Shevtsova, M. V. Talanov, P. G. Grin’,
L. A. Reznichenko and S. I. Dudkina

Influence of the MnO> Modification on the

Dielectric Characteristics of the Binary System of

Solid Solutions (1—x)BiFeOs;—xBaTiO;

N. A. Boldyrev, L. A. Shilkina, A. V. Nazarenko, L. A. Reznichenko
and A.V. Pavienko

Structure and Dielectric Responses of Solid Solutions of the
Ternary System (Bij-xyPbyry)(Fe 1.2, Ti,Nby2)Os: Part 1

N. A. Boldyrev, E. V. Glazunova, L. A. Shilkina, A. V. Nazarenko,
L. A. Reznichenko and A. V. Pavilenko

Structure and Dielectric Responses of Solid Solutions of the
Ternary System (Bii - ,Pbx+,)(Fe1-x2-,TiyNby2)Os: Part 2

E. V. Glazunova, N. A. Boldyrev, A. V. Nazarenko, L. A. Shilkina,
L. A. Reznichenko and A. V. Pavilenko

An X-Ray Study on the Computer Elaboration of Structure
Order/Disorder in Pb-Containing Complex Perovskites with the
Relaxor Ferroelectric Properties at Low Temperatures

A. R. Lebedinskaya and N. G. Kasparova

Complimentary Contributor Copy

203

211

217

225

233

239

245

251

257

263



Chapter 38

Chapter 39

Chapter 40

Chapter 41

Part 3.
Chapter 42

Chapter 43

Chapter 44

Chapter 45

Chapter 46

Chapter 47

Chapter 48

Contents

Microstructural Peculiarites and Electrophysical Characteristics of
Ceramomatrix Composites (“Ceramics-Crystal”)

M. A. Lugovaya, 1. A. Shvetsov, E. I. Petrova, D. 1. Makarev

and A. N. Rybyanets

A Study of SAW Reflections from IDT, Loaded on Impedance of
Zinc Oxide Film Changing via UV Radiation

G. Ya. Karapetyan, V. E. Kaidashev, M. E. Kutepov,

T. A. Minasyan and E. M. Kaidashev

The Method of Determining Parameters of Transparent Films on
Transparent Substrates Based on the Results of

Ellipsometric Measurements

V. A. Gritskikh, K. M. Zhidel, S. V. Kara-Murza, N. V. Korchikova,
T. V. Krasnyakova, A. A. Tikhii, A. V. Pavlenko,

B. Ya. Sevastianov and V. V. Burrhovetskii

Surface Contamination of the Solar Cell Affects the Conversion of
Solar Energy to Electrical Energy
Ahmad Ridho’i

Mechanics

The Influence of Structural Parameters and Boundary Conditions on
the Sound Radiation of the Cylindrical Shell of Fibrous Composite
Material with Polymer Matrix

V. G. Safronenko

Mechanics of Acoustic Wave Splitting and Guiding Using a
Combination of Different Unit Cells in a Sonic Crystal
K. Mohapatra and D. P. Jena

Mechanics of Destruction of Metal-Ceramic Nanocomposite
Coatings during Liquid-Droplet Impact Loading
V. N. Varavka, O. V. Kudryakov, 1. Yu. Zabiyaka and V. A. Irkha

Thermal Mechanical Analysis of Nuclear Fuel Rod Cladding on the
Basis of a Safety Aspect with Respect to Hydrogen Distribution
R. Ruban, Tanuja Sheorey and Goutam Dutta

Prediction of Fatigue Crack Path in Rails under
Thermo-Mechanical Loading
Aditi Singh and S. K. Rathore

Volume Fraction Optimization under Steady State Heat Conduction
in Ni-Al,O3 FGM Composites by Minimizing the Residual Stresses
Mrinal Gautam and S. K. Rathore

Study of Thermoelastic Stresses in Film-Sapphire Structure during
Laser Annealing

S. P. Malyukov, Yu. V. Klunnikova, J. Kajan, T. H. Buy,

A. V. Sayenko and D. A. Bondarchuk

Complimentary Contributor Copy

ix

269

275

283

291

303

305

315

321

329

337

345

353



Chapter 49

Chapter 50

Chapter 51

Chapter 52

Chapter 53

Part 4.
Chapter 54

Chapter 55

Chapter 56

Chapter 57

Chapter 58

Contents

A Mathematical Model of Extruding Biopolymer Material in
Single-Screw Extruder

V. I. Pakhomov, S. V. Braginez, D. V. Rudoy, A. N. Soloviev,
1 A. Khozyaev and D. A. Yakovlev

Displacement Transmissibility Based Parameter Identification of

PDMS Using a Genetic Algorithm
Shubham Agarwal, Arun Kumar Sharma, Rituparna Datta
and Bishakh Bhattacharya

Stability of Harmonic Loading from the Perspective of the
Kinetic Strength Theory of Bodies

1. A. Khozyaev, A. N. Soloviev, D. V. Rudoy, V. I. Pahomov,
W. F. Wang and S. H. Chang

Analysis of the Effects of Drilling Hole in the Structural
Steel Welding

B. Srinivas, Muralimohan Cheepu, Apireddi Shiva,

D. Venkateswarlu and Woo-Seong Che

Determination of Pitting Failure of Helical Gears Using
Wear Debris Analysis
Ranjeet Singh, R. B. Sharma and Anoop Sindhu

Applications

Smart Reconfigurable Parabolic Space Antenna for
Variable Electromagnetic Patterns

S. Kalra, V. Bhope, V. R. Singh, B. Bhattacharya
and B. S. Munjal

Memristive Switching of Strained Nanotubes and Nanorods for
Advanced Memory Elements

M. V. Ili’'na, R. V. Tominov, O. I Il’in, Yu. F. Blinov,

V. A. Smirnov and O. A. Ageev

Design and Study of a High Performance CO Sensor Based on
ZnO Nanowires

A. L. Nikolaev, A. S. Kamencev, N. V. Lyanguzov, V. V. Petrov
and E. M. Kaidashev

Features of Designs of Ultraviolet Surface Acoustic Wave Sensors

Based on ZnO Films and Nanoelements
V. G. Dneprovski, E. M. Kaidashev and G. Y. Karapetyan

Issues Concerning High Power Surface Acoustic Wave Filters
A. S. Bagdasaryan, V. G. Dneprovski, G. Y. Karapetyan
and I. A. Parinov

Complimentary Contributor Copy

361

369

377

385

393

403

405

415

421

427

435



Chapter 59

Chapter 60

Chapter 61

Chapter 62

Chapter 63

Chapter 64

Chapter 65

Chapter 66

Part S.
Chapter 67

Chapter 68

Chapter 69

Contents

Enhanced Sensitivity of SAW UV Photo-Detector Based on
Multiple Acoustic Reflections

M. E. Kutepov, G. Y. Karapetyan, V.E. Kaydashev, D. A. Zhilin
and E. M. Kaidashev

A Solution to the Inverse Problem of a Uniform Thermal Field on
the Susceptor Surface in a Vapor-Phase Epitaxy Reactor with
Induction Heating

A. A. Zhilenkov

Finite-Element Simulation and Experimental Study of

Focusing Cylindrical Piezoelectric Transducers

S. A. Shcherbinin, 1. A. Shvetsov, N. A. Shvetsova, D. I. Makarev
and A. N. Rybyanets

Numerical Simulation and Optimization of Acoustic Fields and
Designs of High Intensity Focusing Ultrasound Transducers

1 A. Shvetsov, S. A. Shcherbinin, E. 1. Petrova, N. A. Shvetsova
and A. N. Rybyanets

Wideband Bandpass Filter with Dual Notched Bands Based on
Short-Stub Loaded Stepped Impedance Resonators
Shih-Fong Chao and Che-You Kuo

The Development of a Hydrophone Array Applied to
Novel DOA Technology for Underwater Sensing
Jeng-Cheng Liu, Yuang-Tung Cheng, Hsien-Sen Hung
and Shun-Hsyung Chang

FBMC-Based Underwater Transmission Scheme for Voice Signals
Chin-Feng Lin, Yi-Tai Hung, Shun-Hsyung Chang,
Ivan A. Parinov and Sergey Shevtsov

The Use of Inertial MEMS Modules in the Human-Machine
Interface of the System of Human Postures Recognition and
Movements Capturing

A. A. Zhilenkov and D. Denk

Industry and Management

Performance Evaluation Using a DEA-Multipliers Model:
A Case Study of Small and Medium Sized Enterprises in Thailand
Erni Puspanantasari Putri and Danaipong Chetchotsak

Improving Competitive Business Advantages of Small and
Medium Manufacturing Industries in Indonesia
Erni Puspanantasari Putri and Muslimin Abdulrahim

Activity-Based Management Model Change Order to
Improve Project Cost Performance for Building
Construction in Surabaya City

B. Witjaksana

Complimentary Contributor Copy

Xi

441

449

457

463

471

475

483

489

497

499

511

519



Xii

Chapter 70

Chapter 71

Chapter 72

Chapter 73

Chapter 74

Chapter 75

Chapter 76

Chapter 77

Chapter 78

Chapter 79

Chapter 80

Chapter 81

Contents

Why Have Ceramic Building Materials Recently Dominated in
Interior Design in Surabaya, Indonesia?
Uniek Praptiningrum W and Joko Santosa

A Comparative Study of Ready Mix Concrete Cost with
Concrete Cast in Situ
R. Marleno and W. Oetomo

Diversification of Alternative Energy Raw Materials for
Home Industries
D. Y. Rakhmawati, M. Singgih, Muhyin and S. M. Khoiroh

Sustainable Alternative Energy Composition for Domestic
Industries: A Case Study of Indonesia
D. Y. Rakhmawati, R. A. R Hastijanti, Muhyin and P. E. D. K. Wati

A Household Wastewater Treatment Management Case Study in
Barata Jaya Village, Surabaya, Indonesia
D. Y. Rakhmawati and A. P. Armin

Hydraulic Analysis of Clean Water Distribution Systems in the
Rural Area of Nogosari Pacitan
Supardi and Djoko Sasono

Implementing a Water Controller System Using Microcontroller
Arduino and the Application System (Based on the Visual Basic
Version 2010) to Control the Water Volume in All Boarders
Ahmad Habib, Khoirul Hikam and Agus Darwanto

About the Course of Creation of Information and Analytical System
of Environmental Monitoring and Control

V. I. Reshnyak, S. S. Sokolov, A. A. Zhilenkov, T. V. Storchak

and Ya. N. Tihomirov

Calculation of Malaria Parasite Segmentation Accuracy Using
Hausdorff Distance Measurements

Dwi Harini Sulistyawati, Geri Kusnanto and

Puteri Noraisya Primandari

A Literature Study of Biomass as a Form of Bioenergy in Indonesia
W. Widiasih, R. Koesdijarto and H. Nuha

A Comparison of the Particle Swarm Optimization-Support
Vector and Cross Entropy-Support Vector Machines in
Predicting Financial Distress

Herlina, Muslimin Abdulrahim and Handy Febri Satoto

Adaptive Algorithm of Optimal Variant Choice for the Error
Detection System Based on the Authenticity Criteria

O. A. Purchina, A. Y. Poluyan, D. D. Fugarov,

S. B. Petrenkova and I. D. Tkachuk

Complimentary Contributor Copy

527

533

543

549

553

557

563

573

579

585

591

597



Chapter 82 A

Contents

Parallel Bioinspiral Search for Task Solutions about

Extremal Path

O. A. Purchina, A. Y. Poluyan, D. D. Fugarov, S. B. Petrenkova

and I. D. Tkachuk

About the Editors

Index

Complimentary Contributor Copy

xiii

605

609
613



Complimentary Contributor Copy



PREFACE

Advanced materials and composites play very important role in prospective directions of
modern science and technology, defining quick development of technique and industry. The
developed a new generation of materials and composites (ferro-piezoelectrics and
ferromagnetics, nanomaterials and nanostructures, functional materials and polymeric
composites etc.) introduces the main contribution to modern sciences, technologies, techniques
and industry. With purposes to improving their properties, numerous chemical, physical and
mechanical studies are necessary, accompanied by modern numerical approaches and methods
of mathematical and physical modeling. Different applications define continuous and
tremendous interest to these investigations. Constant growing investigations and obtained
achievements allow one to understand deeper and estimate correctly very fine phemomena,
nano-, micro- and macro-transformations, occurring during processing, loading and operation
of modern materials and devices under intense internal and external influences of different
nature. Quick development of theoretical, experimental and numerical methods require
improvement of experimental facilities, computer hard- and software of higher level. Results
of these researches define further movement to new scientific knowledge. They allow
understanding and evaluation of numerous and fascinating physical-mechanical processes and
phenomena, taking place in fabrication of advanced materials, composites and devices,
developed on their base.

This collection presents reports of the 2017 International Conference on “Physics,
Mechanics of New Materials and Their Applications” (PHENMA-2017), which has been taken
place in Jabalpur, India, 14-16 October, 2017 (http://phenma2017.math.sfedu.ru;
http://phenma2017.iiitdmj.ac.in) The conference was sponsored by the Council of Scientific
and Industrial Research (India), Ministry of Education and Science of Russian Federation,
South Scientific Center of Russian Academy of Science, Russian Foundation for Basic
Research, Ministry of Science and Technology of Taiwan, New Century Education Foundation
(Taiwan), Ocean & Underwater Technology Association (Taiwan), Unity Opto Technology
Co. (Taiwan), Fair Well Fishery Co. (Taiwan), Woen Jinn Harbor Engineering Co. (Taiwan),
Lorom Group (Taiwan), Longwell Co. (Taiwan), University of 45, Surabaya (Indonesia),
University of Islam Kadiri (Indonesia), Khon Kaen University (Thailand), Don State Technical
University (Russia), South Russian Regional Centre for Preparation and Implementation of
International Projects.
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XVi Ivan A. Parinov, Shun-Hsyung Chang and Vijay K. Gupta

The thematic of the PHENMA-2017 continued ideas of previous international
symposia and conferences: PMNM-2012  (http:/pmnm.math.rsu.ru), PHENMA-
2013 (http://phenma.math.sfedu.ru), PHENMA-2014 (http://phenma2014.math.sfedu.ru),
PHENMA-2015 (http://phenma2015.math.sfedu.ru) and PHENMA-2016 (http://phenma2016.
math.sfedu.ru), whose results have been published in the following edited books “Physics and
Mechanics of New Materials and Their Applications”, Ivan A. Parinov, Shun Hsyung-Chang
(Eds.), Nova Science Publishers, New York, 2013, 444 p. ISBN: 978-1-62618-535-7,;
“Advanced Materials — Physics, Mechanics and Applications”, Springer Proceedings in
Physics. Vol. 152. Shun-Hsyung Chang, Ivan A. Parinov, Vitaly Yu. Topolov (Eds.), Springer,
Heidelberg, New York, Dordrecht, London, 2014, 380 p. ISBN: 978-3319037486; “Advanced
Materials — Studies and Applications”, Ivan A. Parinov, Shun-Hsyung Chang, Somnuk
Theerakulpisut (Eds.), Nova Science Publishers, New York, 2015, 527 p. ISBN: 978-1-63463-
749-7; Proceedings of the 2015 International Conference on Physics and Mechanics of New
Materials and Their Applications, devoted to 100-th Anniversary of the Southern Federal
University, Ivan A. Parinov, Shun-Hsyung Chang, Vitaly Yu. Topolov (Eds.). Nova Science
Publishers, New York, 2016, 582 p. ISBN: 978-1-63484-577-9 and Proceedings of the 2016
International Conference on Physics and Mechanics of New Materials and Their Applications,
Ivan A. Parinov, Shun-Hsyung Chang, Muaffaq A. Jani (Eds.). Nova Science Publishers, New
York. 2017, 794 p. ISBN: 978-1-53611-033-3, respectively.

The presented reports are divided into five scientific directions: (i) processing techniques,
(ii) physics, (iii) mechanics, (iv) applications, and (v) industry and management.

These PHENMA 2017 Proceedings present many fascinating tasks, connected with
solution of the promising problems and R&D processing techniques, chemistry, physics,
mechanics, and applications (including industry and management) of novel materials and
composites. The suggested book gives important contribution in theoretical and experimental
methods, which allow manufacture of nano-materials (including ferro-piezoelectric and
environmentally-friendly), and other materials with before given and improved characteristics.
The book also focuses on results of mathematical modeling and experimental studies of
advanced devices (energy-harvesters, piezogenerators, piezoelectric transducers, magnetic
field sensors, medical devices etc.), based on developed nano-materials, ferro-piezoelectrics
and other materials with specific characteristics. The book studies very interesting modern
nano- and microstructure techniques for processing various advanced materials (for instance,
ZnO nanostructures) and devices, which are very important for educational and industrial
applications, unification and improvement of different expertise, design and analysis.
Moreover, the book presents theoretical and experimental investigations of various promising
piezoelectric materials and devices by using the methods of condensed matter physics and
mechanics of deformable solids. The obtained results include new improvements of numerical
approaches (in particular, finite-element modeling). Many achievements are connected with
novel (including nano- and microstructural) devices with higher accuracy, longevity and
demonstrating extended opportunities to work under critical temperatures and pressures,
aggressive media, etc. They show improved properties, determined by developed materials and
structures, opening new possibilities to investigate numerous physical-mechanical processes
and phenomena.

The book is addressed to students, post-graduate students, scientists and engineers,
participating in investigation and development of a new generation of nanomaterials and
nanostructures, piezoelectrics and magnetic materials, other promising materials, and also
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various devices, fabricated on their base and intended for numerous applications in different
areas of science, technique and technology. The book presents new investigations and scientific
results in the Condensed Matter Physics, Materials Science, Physical and Mechanical
Experiment, Processing Techniques and Engineering of Nanomaterials, Piezoelectrics,
Ferromagnetics and other Advanced Materials and Composites, Numerical Methods, and also
various promising applications (including industry and management) and developed devices.

Ivan A. Parinov
Shun-Hsyung Chang
Vijay K. Gupta
Editors

January, 2017
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Chapter 76

IMPLEMENTING A WATER CONTROLLER SYSTEM
USING MICROCONTROLLER ARDUINO
AND THE APPLICATION SYSTEM
(BASED ON THE VISUAL BASIC VERSION 2010)
TO CONTROL THE WATER VOLUME
IN ALL BOARDERS

Ahmad Habib", Khoirul Hikam and Agus Darwanto

Department of Informatics Engineering, Faculty of Engineering,
University of 17 Agustus 1945 Semolowaru, Surabaya, Indonesia

ABSTRACT

Today, the use of electronic systems is growing and almost all people use these
electronic systems. A water controller system helps to control water volume with the
purpose to decrease or reduce the water dissipation, which is not necessary. The boarders
will realize how important saving clean water is. This water controller system uses the
microcontroller arduino mega and a few electronic things, such as electronic series for
arduino mega and a solenoid valve with voltage of 12 volts; meanwhile, for a 12 volts relay
that is used as a switch to close and open a solenoid valve, a water flow meter is used to
read the water debit. Meanwhile, in a part of the controller system, the application based
on Visual Basic 2010 is used. With this application, we can control this water system
controller, water quota, add the quota, and monitor it. As a connector between system and
hardware, we use the USB cable data with the communication series UART TTL.

Keywords: microcontroller arduino, visual basic, water controller system, water flow meter
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1. INTRODUCTION

Water is essential and important to all lifeforms known to date on Earth. Water covers 1.4
trillion cubic kilometers (330 million miles) of the Earth’s surface, and it is also present within
clouds, rain, rivers, lakes, water vapor, and sea ice. The air in these objects moves in an air
cycle, namely:

Through evaporation, rain, and airflow above the soil surface (runoff, reach of springs,
rivers, estuaries, etc.) to the sea. Clean water is essential to human life.

In many places in the world, it is absent. In addition to Earth, large quantities of water are
also thought to exist at the north and south poles of Mars, as well as on the moons of Europa
and Enceladus. Water can be solid (ice), liquid and gas (air vapor). Water is the only substance
that naturally exists on the surface of Earth in its three forms. Improper water resource
management can cause air shortages, monopolization and privatization, and even trigger
conflicts. Indonesia already has a law regulating resources since 2004, Undang Undang No. 7
of 2004 on Water Resources (Wikipedia.org, 2015).

Water is an inherent element of human life, and it can be argued that the development and
processing of water resources is the basis of human civilization [1].

The use of water is universal or can be from all aspects of life and becomes more precious
both in terms of quantity and quality [2].

Whether we realize it or not, clean air is necessary for people to thrive. Clean water is
usually used by residents to cook, wash clothes, and so on. However,all this time in the big city,
air is filled by PDAM. However,if there is an explosion of population growth, there is a
question: “Is the PDAM able to meet the needs of clean air in big cities?” [3].

Based on the article uploaded on the investor site, data tell that with a population of about
9.6 million people the need for clean water in Jakarta is estimated at 29.6 m?/s. In 2025, the
population of Jakarta should increase to 14.6 million; if this is the case, then the need for clean

water at that time will reach 41.3 m%/s [3].

2. SAMPLES AND EXPERIMENTAL METHODS

The design of an arduino-based device control system uses visual basic application. It is
generally divided into mechanical design, hardware design or electronic systems that act as
controllers of water volume control devices, software or software designs that control the
information of remote senders. It is necessary to design the system before its creation on the
base either of the hardware or software data [4].

Device creation is distinguished in several device blocks, where each block has a certain
function (Figure 1). The mechanical system of the control devices of water volume is designed
in such a way that the system easy operates. The design of hardware is an electronic device that
plays a role in controlling the water volume. The control device consists of a microcontroller
as a data processor, UART TTL series as a communication medium. The software design acts
as an arduino program and visual basic.
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Figure 1. Block Diagram of Control System.

3. RESULTS AND DISCUSSION

The control system uses arduino mega, which has 16 analog pins and 54 digital pins. The
reason for choosing arduino mega consists in that the number of pins and memory in arduino
is enough for the operation of the tool. In arduino mega for water volume controller devices,
interrupted pins 2 and 3 are used. For the communication between Arduino Mega and PC/
Laptop, it is used UART TTL (5V) serial communication available on pin 0 (RX) and pin 1
(TX) on arduino mega, shown in Figure 2 [5].

The relay circuit will be connected to the arduino mega on the specified pin. The relay used
in the design of this module is SPDT relay (Single Pole Double Throw). The relay will work
when obtaining High logic input from the arduino as shown in Figure 3.

In the DC transformer power supply circuit, it is used Step down Transformer with 220 V
on primary input, and 12 V, 6 V on secondary output. The 220 V terminal on the primary side
is connected to the PLN. The 6 V and 12 V output voltages on the secondary side are connected
to the bridge rectifier circuit as shown in Figure 4.

Control of real-time volume water by using control devices with timer sets or scheduling
controls can be realized using RTC (Real Time Clock) Module. RTC function calculates the
start time in seconds to years, and can store time data that has been set. The RTC, used for this
research, is the DS1307 RTC connected to the battery then connected to the Arduino and the
relay circuit as shown in Figure 5.

Ber WMAT TR

SR At

Figure 2. Connection of UART TTL Serial.
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Figure 3. Relay Circuit.

Hardware circuit design is divided into four main sections, namely Relay, RTC, Arduino
Mega and PC/Laptop. An overview of these hardware parts is shown in Figure 6, which
describes the schematic of the whole circuit and the components and ports used.

The preparation of software consists of the next stages: arranging flow chart, context
diagram, DFD (Data Flow Diagram) and table structure. These diagrams are aimed to explain
the application flow in the controller. The diagrams will be referenced in the manufacture of
water volume control applications. Control of circuit program and creation of program listings
are based on flow charts prepared by using C language.

I
=)
=3

Figure 4. Power Supply Circuit.
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Figure 5. RTC Circuit.

This system operates by using laptop or PC with Windows 7. The first stage of software
compilation is to develop a flow chart of a control circuit program, aimed to explain the
application of the flow control of the water volume with control device (Figure 7). The
flowchart of the control system for water volume is shown in Figure 8; this flowchart is applied
on the hardware side or on the microcontroller side. From the flowchart, we can see that all
inputs only come from reading data in memory and no other inputs.

Flowchart in Figure 8 explains the flow in the application: when a user opens the first
application, it will immediately appear login page. In the main menu, there are some menus
and reports. Users can directly control the control device of water volume through the main
menu of the application.

Figure 6. Schematics of all circuits connected.
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Figure 7. Volume water controller application.
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Figure 8. Flowchart of the Software.
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Figure 9. Context diagram.
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Context diagram is a model or pattern that describes the interaction of the system with the
external entity that is the board owner. The board owner has full rights on system and data
management, such as inserts and updates. It is shown in Figure 9 below.

DFD (Data Flow Diagram) is a graphical representation of a system. It describes an existing
or new system will be developed logically without considering the physical environment in

which the data can be stored.

Hardware

Setting initial quota

Added quota

Setting costs Update data

Update data
Owner
boarding * =
ccupants
i 1 2 O up
o | Updee Boarding house
g ! Quota data
. |
Quota data
Quota data
cost data | ‘ 2 ‘ quota data
Quota data
s
Cost report Make a report | Cost report

Figure 10. Data flow diagram, level 1.
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Figure 11. DFD level 2 of “Setting” Process.

The board owner sets the quota setting input and adds quota, then the data goes to “Quota

Setting initial quota
Added quota
Y
2 1.1
Setting costs
Set quota
| | Quota data
1.2
Set costs
1
Cost data
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quota data

data”. The board owner also inputs the cost setting then the data goes to “Cost data”.

The database file that will be used in system planning and management of controlling water

volume is presented on Tables 1-3.

The results of the using hardware can be seen in the result table and accuracy of compiling
and calculating the water discharge by using two different flow meters. The results are shown

in Tables 4 and 5.
Table 1. tb_user
Field Type Key Comment
id varchar (100) Primary key
name varchar (100)
quota_this month int (100)
the rest of the quota int (100)
added quota int (100)
added cost int (100)
added quota varchar (100)
Table 2. tb_setting
Field Type Key Comment
id int (100) Primary key
monthly quota int (100)
added quota int (100)
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Table 3. tb_admin
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Field Type Key Commet
user varchar (50)

password varchar (50)

id int (50) Primary

Table 4. Results of test water flow meter 1

Tricl R.ecorded Wf:rter
o, discharge with 1
liter reference
1 1,2
2 1,1
3 1,3
4 1,1
5 1,1

Table 5. Results of test water flow meter 2

. Recorded water
Trial

discharge with 1
No.

liter reference
09
07
0,8
0,8
0,9

N AlwWNk

For testing tools the following software will show the performance view of the water volume
control application, and which will be explained, based on the menus available on the
application. This test is the same as the previous test, where the input data from water flow
meter there are 2 pieces, therefore from the following simulation there are 2 users from room 1

and room 2.

To test the software is performed the login process, menu settings, user edit menu,
communication settings menu, data menu in/monitoring, report menu and quota additional

testing.

CONCLUSION

i. From the results of the observation and testing, the circuit looks to work well in
accordance with the design, so that controlling the volume of water is easier for users;
ii. arduino control with the application, using data cable, is still limited;
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(3]
[4]

(3]
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iii. the application of the software water volume controller with Microsoft Visual Basic
2010 is easier and suitable for a control system;
iv. atesting tool with two water flow meters gets different results for each tool; and

v. amonthly quota will increase automatically when entering the new month.
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