A7 Kyutech

Kvushu Institute of Technoloav

2020 International Conference on
“Physics and Mechanics
of New Materials
and Their Applications”

PHENMA 2020

Kitakyushu, Japan, March 26-29, 2021

@& phenma2020.sfedu.ru



Kyushu Institute of Technology
Southern Federal University
National Kaohsiung University of Science and Technology

Korea Maritime and Ocean University

2020 International Conference
on “Physics and Mechanics of New Materials
and Their Applications” (PHENMA 2020)

Kitakyushu, Japan, March 26-29, 2021

http://phenma2020.sfedu.ru/

Abstracts & Schedule

Rostov-on-Don — Taganrog
Southern Federal University Press
2021



UDK 534531 - 027.22(063)

2020 International Conference on “Physics and Mechanics of New
Materials and Their Applications” (PHENMA 2020) (Kitakyushu, Japan,
March 2629, 2021) : Abstracts and Schedule / I. A. Parinov, Y.-H. Kim,
N.-A. Noda, S.-H. Chang (Eds.) ; Southern Federal University. — Rostov-on-
Don ; Taganrog : Southern Federal University Press, 2021. —356 p.

ISBN 978-5-9275-3768-6

The success of the Russian-Taiwanese Symposium “Physics and Mechanics of
New Materials and Their Applications”, PMNM-2012 (Russia, 2012), 2013
International Symposium “Physics and Mechanics of New Materials and Underwater
Applications”, PHENMA-2013 (Taiwan, 2013), 2014 International Symposium
“Physics and Mechanics of New Materials and Underwater Applications”, PHENMA-
2014 (Thailand, 2014), 2015 International Conference “Physics and Mechanics of New
Materials and Their Applications”, PHENMA-2015 (Russia, 2015), 2016 International
Conference “Physics and Mechanics of New Materials and Their Applications™,
PHENMA-2016 (Indonesia, 2016), 2017 International Conference “Physics and
Mechanics of New Materials and Their Applications”, PHENMA-2017 (India, 2017),
2018 International Conference “Physics and Mechanics of New Materials and Their
Applications”, PHENMA-2018 (South Korea, 2018) and 2019 International Conference
“Physics and Mechanics of New Materials and Their Applications”, PHENMA-2019
(Vietnam, 2019) predefined objectives and scientific directions of the new conference
PHENMA-2020, conducted by the Kyushu Institute of Technology (Japan). Due to
COVID-19 pandemic, this conference has been postponed from 2—5 October, 2020 to
26—29 March, 2021.

The following PHENMA abstracts cover five scientific directions: (i) processing
techniques of new materials, (ii) physics of new materials, (iii) mechanics of new
materials, (iv) applications of new materials, and (v) industry and management. These
are present by scientists from 17 countries, demonstrating strong scientific
collaboration, formed for last years.

Published in author’s edition.

UDK 53+531 - 027.22(063)
ISBN 978-5-9275-3768-6

© Southern Federal University, 2021



S.I. Fomenko, M.V. Golub, A.D. Khanazaryan, A.N. Shpak.

Elastic Wave Propagation in Layered Periodic Dielectric Elastomers............................. 113
D. D. Fugarov, O. A. Purchina, A.Bondar, D.A. Onyshko.

Catalytic Alkylation of Isobutane with Olefins as Automation Object............................ 114
D. D. Fugarov, O. A. Purchina, N.I. Kazimirov, D.A. Onyshko.

Monitoring of Normal Operating Modes of Operative DC Systems............................... 114
D. D. Fugarov, O. A. Purchina, D.E. Kondratyev, D.A. Onyshko.

Mathematical Modeling of Long Pipeline... e LIS
D. D. Fugarov, O. A. Purchina, V.V. Terehov D A Onyshko

Centralized and Uninterrupted Power Supply for Oil and Gas Enterprises....................... 116

D. D. Fugarov, O. A. Purchina, A.D. Trofimenko, D.A. Onyshko.
Measurement of Large Amplitude Currents during Diagnostics of AC Circuit Switches... ... 117
D. D. Fugarov, O. A. Purchina, D.V. Vovchenko, D.A. Onyshko.

Building Base Blocks of Imitation Simulation........... 1T
G.A. Geguzina. Solid Solutions of Binary Perovskltes and Thelr

Ferroelectric and Magnetic Phase Transitions Temperature Differences......................... 118
E.V. Glazunova, L.A. Verbenko, A.A. Nikulina. The Effect of Strontium

Pyroniobate on Phase Formation and Properties of the KNN System. .. . e 120

E.V. Glushkov, N.V. Glushkova, O.A. Miakisheva, S.I. Fomenko, A. M Tatarlnov

Analysis of the Influence of Cortical Bone Thickness, Soft Tissue, and

Porosity on Ultrasonic Guided Waves for Osteoporosis Diagnostics... . e 121
le.le. Gorbenko, E.P. Troitskaya, E.A. Pilipenko, [.A. Verbenko, E.V. Glazunova

Influences of the Three-Body Interaction and the Deformation of Electron

Shells of Atoms on Phonons Energy of Compressed Rare-Gas Crystals. .. e 122
A.V. Guryanov, M.V. II’ina, O.I. Osotova, O.1. II’in. Establishing Condltlons for

the Manifestation of the Piezoelectric Response of Carbon Nanotubes. .. e 123
Gyanendra Pratap Singh, Mukesh Kumar Roy. Influence of Thermal

Calcination on Dielectric and Impedance Properties of ZnO Nanostructures... .................. 124

Hanie Teki Tjendani, Nick Yanie, Dwi Yuli Rakhmawati, Tisno Subroto.
Evaluation of Factors Affecting Costs Using Multiple Linear
Regression Method on the Implementation of Rehabilitation and

Renovation of School Infrastructure Facilities in Pasuruan District ............................... 125
Hanie Teki Tjendani, Wateno Oetomo, Risma Marleno. A System Dynamics
Approach to Risk Mitigation in Performance-based Contract Projects ........................... 126

Hsueh Chen Shen, Chitsan Lin, Chin Ko Yeh, Wisanukorn Lukkhasorn,
Suei Chamg Wu. A Study on Nitrogen Oxides from Coal and Waste Tires in

Different Proportion of Mixed Burning... e 126
I Made Kastiawan, [ Nyoman Sutantra, Sutlkno Characterlstlcs of

Bottom Ash as Reinforcement of the Polypropylene Composite .. - e 127
Ichlas Wahid, Maula Nafi. Mechanical Properties and Mlcrostructure Analy51s of

Heated Aluminum-2042 with Variation of Aging Temperature and Aging Time................ 128
A.A. Ipatov, S.Yu. Litvinchuk. Numerical Analysis of the Dynamic Behaviour of
Poroviscoelastic Solids Using Boundary Element Approach... .. . 128

A. N.Isaeva, V. Yu. Topolov. Figures of Merit of Novel Plezo actlve Lead-free Comp051tes 129
T. H. Jang, M. K. Bae, J. G. Choi, T.G. Kim. Multi-layer Thin

18



the deterioration of their properties in the framework of Structural Health Monitoring (SHM)
technologies. The models are based on the explicit GWs representation in terms of the inverse
Fourier transform path integrals of the waveguide’s Green matrix, followed by the GWs extraction
using the residue technique. The experimental and numerical results obtained for the phantoms
under consideration are analyzed and discussed.
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The most convenient objects for the study of a number of fundamental problems of solid-state
physics are rare-gas crystals (Ne, Ar, Kr, and Xe), since they comprise a relatively simple system:
they consist of atoms with closed electron shells and contain one atom in the unit cell. In this work,
the dynamic matrix is constructed based on the nonempirical version of the quantum-mechanical
model of deformed and polarized atoms (Tolpygo model) with allowance for both types of the three-
body interactions (due to overlap of electron shells and their deformation). 4b initio calculations
phonon frequencies are performed at two and ten mean-value points of the Chadi-Kohen method
and the influence of all three-body forces on them for compressed crystals of the Ne — Xe series.
As previously, the contribution from three-body forces due to the electron shell overlap was small
against the background of the pair interaction even at high pressure and most pronounced for Xe,
while the effects of electron shell deformations within the pair and three-body approximations differ
for different mean-value points. Contribution from the electron shell deformation (for example, for
Ne) is varied from 0% to 0.39% at compression « = p = 0 and from 0.35% to 55.9% at u = 0.76.
The average contribution value increases with an increase in pressure from 0.15% to 17.2%. The
calculation of Awi(X) performed by us for Ar with a pure pair potential, with neglect of the
deformation of the electron shells gives a discrepancy with the experiment of 2.6% for Acw.(X) and
8% for Awr(X). The discrepancy with the experiment of our calculations %w;(X) of in the model
with neglect of the deformation of the electron shells but with allowance for the three-body
interaction due to the overlap of the electron shells is 3.7% for sw.(X) and 6.4% for hwr(X). The
allowance for the three-body interaction and the deformation of the electron shells in the pair and
three-body approximations reduces this discrepancy for Aw.(X) to 1.5% and for Awr(X) to 5.9%,
which is close to the experimental error of 5%. The absence of a qualitative experiment makes it
very problematic to test the theory by adequate description of phonon frequencies at the boundary
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of the Brillouin zone, although the short-wave phonons region is most sensitive to details of the
theory even at zero pressure.
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Recent studies have shown that carbon nanotubes (CNTs) can demonstrate abnormal piezoelectric
properties when they form a deformation which dislocate the atomic lattice symmetry [1 — 3]. Such
a deformation can be formed during the CNTs growth process or under the influence of an external
local pressure, for example, using a probe of an atomic force microscope (AFM) [1 — 3]. Thus, it
can be assumed that the value of the piezoelectric response will depend on the CNTs growth
parameters and on the magnitude of the CNTs deformation resulting from external influence. The
aim of this work is to identify the conditions for the appearance of the piezoelectric response of
carbon nanotubes. To determine the conditions for the CNTs piezoelectric response appearance, the
influence of the diameter, height, and growth temperature of CNTs was studied. Arrays of aligned
carbon nanotubes grown by plasma enhanced chemical vapor deposition (PECVD) were used as
the samples. Experimental studies were carried out by AFM force spectroscopy with the detection
of piezoelectric current using a built-in microscope oscilloscope. An analysis of the dependence of
the piezoelectric current on the diameter of the CNTs showed that with an increase in the diameter
of the nanotubes from 35 to 65 nm, a decrease in the current from 22.6 to 17.3 nA is observed. This
can be due to an increase in the bending stiffness of CNTs with an increase in diameter and, as a
result, to a decrease in the magnitude of deformation of CNTs at a given load. An analysis of the
dependence of the piezoelectric current on the height of nanotubes showed that with an increase in
the height from 6 to 12 um, the current decreases from 19 to 5 nA. Studies of the carbon nanotubes
growth temperature influence on their piezoelectric response have shown that the magnitude of the
piezoelectric response nonlinearly decreased from 22.5 to 15 nA with increasing growth
temperature from 615 to 690 °C. This may be due to a gradual increase in the disorientation of
nanotubes and a decrease in structural defects with increasing growth temperature. Thus, in this
work, the conditions for the appearance of the carbon nanotubes piezoelectric response were shown.
It is shown that the value of the CNTs piezoelectric response depends both on the magnitude of the
deformation determined by the geometrical parameters of the CNTs and the magnitude of the
external pressure, as well as on the structural characteristics of CNTs determined by growth
temperature. However, further research is required to establish the effect of growth parameters on
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