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



Film Deposition for High-performance X-ray Field Emission Characteristics..

Jeong-Hyo Hong, Tianyu yu, Soo-Jeong Park, Yun-Hae Kim. Experimental Study on

Mechanical Properties of Sandwich Composites with Integrating Auxetic-core
Structure Using FDM 3D Printer. ..

Jeong Wan Kim, Mun Ki Bae, Tae Gyu Klm Mng Nanopamcle coatmg to

Improve the Efficiency of Light Hazard in DSLR Cameras...

Jin-Cheol Ha, Soo-Jeong Park, Yun-Hae Kim. Corrosion Mechamsm and Degradatlon :

Behaviour of Basalt Fiber Reinforced Composites in Sulfuric Acid Solution..

LL. Jityaev, A.M. Svetlichnyi, A.S. Kolomiitsev, G.D. Gavrishchakin, A.L Kovalets

Planar Multitip Field Emission Nanostructures..

LL. Jityaev, A.M. Svetlichnyi, A.S. Kolomntsev A I Kovalets G D Gavrlshchakm
Matrix Blade Field Emission Cathodes.. .

S.V. Kara-Murza, K.M. Zhidel, N.V. Korchlkova Yu V Tekhtelev A V Pavlenko
A.G. Silcheva. Optical Properties of Sro1Bao.ssNb20s (SBN-61) Films

Depending on Their Thickness..

G.Ya. Karapetyan, V.E. Kaydashev ME Kutepov TA Mlnasyan VA Kalmm

V.0. Kislitsyn, E.M. Kaidashev. Investigation of the Dependence of
the Velocity of SAW Propagation under FeNi Films, Located on Lithium
Niobate Substrates, on Magnetic Field. ..

G.Ya. Karapetyan, M.E. Kutepov, V.A. Kallnm VO Klslltsyn EM Kaldashev

SAW Current Sensor with FeNi Film...

R. Kawano, B. Wang, N.A. Noda, Y. Sano X L1u Y Inu1 B Slew Effect of PltCh
Difference and Root Radius on Anti-loosening Performance of Bolt Nut Connections... ...

M.1. Kazmenko, D. D. Fugarov, O. A. Purchina, N.V. Rasteryaev.

Synthetic Ethyl Alcohol Synthesis Technology...

S. V. Khasbulatov, A. V. Nagaenko, L. A. Shllkma E V Glazunova S I Dudkma
I. A. Verbenko, L. A. Reznichenko, N.A. Boldyrev. Features of

the BST/Ln-Ceramic Microstructure. .

S. V. Khasbulatov, L. A. Shilkina, S. I Dudkma I A Verbenko

L. A. Reznichenko, N.A. Boldyrev. On the Dependence of the Curie

Temperature of Solid Solutions of the BST/REE System on

the Chemical Composition and Position on the Phase Diagram ..

JE. Kim, M. K. Song, M. S. Han, J.D. Kim. A Study on the Removal ofPamt and

Oxide Layer on the Steel Surface by Laser Beam Scanning Method...
J.S. Kim, J.D. Kim. Comparison of Weldability of Laser and Laser-Arc Hybrld

Welding for Ship Manufacturing using Environmentally Friendly Aluminum Alloys........

I.A. Kirichenko, I.B. Starchenko. Prospects for the Use of Hydroacoustic Tools

Based on Nonlinear Interaction of Acoustic Waves in Underwater Archaeology ................

Kirtan K. Sahu, Vijay K. Gupta. Buckling Load Analysis of Single Stage and

Multistage Hydraulic Cylinder by Successive Approximation Method ............................

V.S. Klimin, A.A. Rezvan, T.A. Zubova. Nanoscale Carbon Cells with Gas and

Gas Mixture Detection..
Yu.V. Klunnikova, M. V Amkeev Molecular Dynannc Slmulatlons of

Sapphire Deformation Behavior...

19

131

.. 132

. 132

.. 133

. 134

. 135

.. 136

. 137

. 138

139

.. 140

.. 141

.. 142

. 143

144

144

145

.. 148

.. 149



Optical Properties of Sro.c1Bao39Nb20s (SBN-61) Films Depending on Their
Thickness

S.V. Kara-Murza'*, K.M. Zhidel?, N.V. Korchikova!, Yu.V. Tekhtelev!, A.V. Pavlenko?®
A.G. Silcheva!

' Lugansk Taras Shevchenko State University, Lugansk, Ukraine
°Research Institute of Physics, Southern Federal University, Rostov-on-Don, Russia
3Federal Research Center The Southern Scientific Centre of the Russian Academy of Sciences,
Rostov-on-Don, Russia

*skaramurza@gmail.com

The properties of the films of Sros1Bao3oNbOs (SBN-61) composition were studied by
spectrophotometry and ellipsometry methods. The films were deposited by HF cathode atomization
in oxygen atmosphere on single-crystal substrates of MgO with orientation (001). The time of
deposition was 5 min, 10 min, and 115 min. The transmission spectra were measured in the
wavelength range of 300-800 nm using a Shimadzu UV-50 spectrophotometer. In order to
determine the thickness of the films and to perform a detailed study of their surface, ellipsometric
measurements were performed using a multi-angle reflective ellipsometer at a wavelength of 632.8
nm helium-neon laser. To determine the optical parameters of the films, we used a two-layer model
of the surface, including a base transparent layer with a thickness d,, with a refractive index » and

a disturbed layer with effective parameters d,,and n,,. The effective refractive index of the surface

of the damaged layer was recalculated into the coefficient of volumetric filling with the material of
the damaged layer. Spectral measurements of optical transmittance made it possible to find the

dispersion of the refractive index of an ordinary ray »,, which for all studied films is consistent

with the data presented in the literature for crystals. Ellipsometry data show that the measurement
results are independent of the plane of incidence of the probe beam. These results are confirmed by
X-ray diffraction analysis, according to which all films are heteroepitaxially grown, and the natural
growth direction of [001] coincides with the direction of the c-axis of the SBN-61 structure. In
addition, it was found that the parameter c of the films is somewhat larger compared to a single
crystal, and it increases with decreasing film thickness. It should be noted that the accuracy of
ellipsometric measurements does not make it possible to reliably determine the influence of the
parameter ¢ and, therefore, the contribution of anisotropy to the results. Nevertheless, the results of
ellipsometric measurements of films of various thicknesses are of interest from the viewpoint of the
formation of a surface disturbed layer. Table 1 shows the results obtained by ellipsometry for all
three SBN-61 films.

Table 1
Sputtering | Film thickness, | Refractive Disturbed layer Volumetric factor of
time, ¢, min | do, nm index, n de, nmM n, filling out
5 29 2.3 5 1.65 | 0.6
10 47 23 5 1.65 | 0.6
115 623 231 8 147 1045
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A decrease in the refractive index of the thin films is associated possibly with an increase in the
anisotropy parameter ¢ and its influence on an increase in the unit cell volume; it leads to a decrease
in the refractive index n. Of particular interest in the results obtained is the large thickness of the
disturbed layer in the thickest film, which is due, in our opinion, to the peculiarity of their growth
(Volmer-Weber mechanism).
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Investigation of the Dependence of the Velocity of SAW Propagation under
FeNi Films, Located on Lithium Niobate Substrates, on Magnetic Field
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The propagation of surface acoustic waves (SAWs) under the thin-film piezo-magnetic structure
of FeNi/ZnO/LiNbOs was studied. FeNi magnetostrictive films were obtained by pulsed laser
deposition with a ZnO sublayer on the surface of lithium niobate. The deposition was carried out
from a target of the FeNi alloy with a percentage of iron and Nickel of 2:1, the thickness of The
FeNi film was equal to 500 nm, and the ZnO sublayer was 250 nm. The length of the film was 4
mm. A special setup was also developed to measure the effect of magnetic on the SAW propagation
velocity (Fig. 1).
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Fig. 1 Fig. 2
This setup allowed measuring the SAW velocity in Y.X7128° lithium niobate substrates, which were
coated with a FeNi film. This substrate was pressed against two substrates located on the both side
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