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Annotation. Linear and nonlinear magnetoelectric (ME) effects in ring composite heterostructures
of the ferromagnepiezoelectric type are considered for various orientations of constant and alter-
nating magnetic fields. It is shown that nonlinear ME effects ariseinrhe case of circular excita-

tion of structures by an alternating field. At the same time, the absence of demagnetization in this
orientation leads to a significant decrease in the optimal magnetic fields, at which the maximum of
the ME effect is obsesd.

Keywords:magnetoelectric effect, compaosite structures, nonlinear effects, magnetostriction, piezoef-
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Annotation. The report is devoted to the use of an express method for diagnosing changes in the
elemental composition of liquids to control &@mposition of a buffer etchant used to etch techno-
logical layers of silicon oxide in the production of sedidte electronicKeywords:solid-state elec-
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Annotation: The work is devoted to the study of various methods of laser processing of silicon
carbide wafer. The results of using a picosecond Nd:YAG laser with a wavelength of 1064 nm for
laser drilling holes in the SiC substrate are presented.

Keyword Laser drilling, silicon carbide wafer, immersion laser processing of materials.
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Abstract
Magnetaeoptical effects are promising metrsotbr studying nanostructures and all elements
of nanoelectronics. The magnetorefractive effect is the most promising even magnetization effect.

Keywords:Magnetaoptical effects, nanostructure, magnetorefractive effect.
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Annotation. The article deals with results of studying the parameters of polymer fibers with nanois-
land topologies of aluminum nanoheterostructures. Several variants of samples wefer used
search: polymer threads without metallization; polymer threads with continuous metallization; pol-
ymer filaments with islands of heterostructural aluminum coatings.
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Annotation. The paper is dedicated to investigation of the linear magnetoelectric effect in a ring
heterostructure consisting of a lead zinatetitanate piezoceramic ring and a magnetostrictive layer
based on an amorphous ferromagnet ribbon. During investigations, the heterostructure was excited
by a circular alternating magnetic field with an amplitude of h = 1.63 Oe at a resonance frequency
fodA 56.29 kHz. The frequency, field, and ampl.
cated heterostructure were obtained. The 1|line
V/ (OeAcm). The r esul ts ashiphtysensitivealteqmatirsg snagndtid field y o
sensor with a sensitivity of 22 mV/Oe based on the investigated heterostructure.

Keywords:magnetoelectric effect, piezoelectricity, magnetostriction, ring heterostructure
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Annotation: On synthesized ceramic samples of the syste)BE&TIQA x PaW€: (1-x ) BT AX PF W)
wi t h 0 OrayQiffracfiol anX dielectric studies werergad out. It is established that the samples

are singlephase solid solutions with a perovskite structure, the symmetry of which varies from tetragonal
at x<0. 05 .050A plaseliagcam eepresentid@the change in symmetry and digheoprer-

ties with the composition was drawAn increase ithe PFW contentin solid solutions causes a gradual
change in their properties froferroelectric properties of the BT typeGiGR.04, to ferroelectric with a

diffused phase transition at .06400.07, to ferroelectrierelaxor properties at A0x(0.13 and therat
0.150x00.25 to propert iwveak cotretationdetwesredipaes evgnat lave | e c
temperaturesData on the concentration dependences of symmetry and unit cell parameters of solid solu-
tions and their dielectric characteristics were obtained.

Keywords: ferroelectric eramics, solid solutions,-Ky diffraction phase analysis, dielectric prop-
erties
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Annotation. The work is devoted to the study of the influence of cryogenic temperatures of
deformation treatment in the Bridgman chamber by large plastic torsion deformations at high quasi
hydrostatic pressure on the structure and medate properties by transmission electron
microscopy, a detailed statistical analysis of the structure of titanium at room (293 K) and cryogenic
(77 K) temperatures was carried out.

Keywords:severe plastic deformation, titanium, microhardness, transmissg&ctron microscopy,
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Annotation. The work is devoted to the theoretical study of the features of the magnetorefractive
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Co/Pt nanostructures with different volume concentrations of cobalt. Plasma frequency values were
calculated for different concentrations and the relationship of MRE with giant magnetoresistance

(GMR) was considered.

Keywords magnetorefractive effect, giemagnetoresistance, ferromagnet, nanostructures
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Annotation. The work is devoted to the formation and research of a new electret material based on a
diacetate cellulose (CDA) polymer film with intercalated into it polar macromolecules
Zn{(NH 2)2CO}.Brz as an active component. The introduction of macromolecules into the film was
carried out during its polymerization from a #solution of CDA and Zn{(Nk)>CO}2Br; in tetra-
hydrofuran with ethyl alcohol under the action of a direct electric field4k¥/cm. In this way,
modified and unmodified by Zn{(NE.CO}.Br. polymer films of CDA were obtained, on which the
temperature dependences of the dielectric constdime tangent of the dielectric loss anglediaas

well as the thermally stimulated depolarization currents (TSDC) were measured. It was established
that the modification causes the appearance of additional maxima on the deperef€jdsi(T)

and TSD(T), which are associated with the active component embedded in the film. Modification
of the CDA film causes an increase in the value of the TSDC and the density of surface charges
determined by them by more than two orders of magnitude. The resultseobiadicate the pro-
spects of further application of the method under consideration for the production of electret films.

Keywords electret material, cellulose diacetate, polar macromolecules, thermogravimetric analysis,
dielectric properties
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Annotation. In this paper, the magnetorefractive effect (MRE) is considered. Using the Bruggeman
approximation (EMA) to describe the optical and magtmgibcal properties of nanocomposites o

the example of GAI203, the characteristics of MRE are obtained. The advantage of the EMA is the
ability to study magnetoptical spectra in the range of average volume concentrations of the metal
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Dr. Sc., professot, nst i tute of Advanced Technol ogi es
MIREA - Russian technological university

Annotation. A study of the magnetostriction of fiber composites based on nickel was carried out. The
influence of the fiber diameter, the period between them, as well as the matrix material on the mag-
netostrictive properties of the fabricated structures is shownpiEzemagnetic modules values were
defined.

Keywords:magnetostriction, magnetostrictive fiber composite, flexible structure
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DETECTION AND ANALYSIS METHODS OF MICROPLASTICS
IN WATER AND SEAFOOD USING LIQUID CRYSTAL -BASED
APPROACHES

Dubitskiy N.V.

3th year student of nanoelsmtics,Institute of Advanced Technologies and Industrial Pro-
gramming of MIREAI Russian Technological University

Yurasov A. N.

Doctor of physical and mathematical Sciences, Professor of the Department of nanoelectronics,
Institute of Advanced Technologiesd Industrial Programming of MIREARussian Technologi-
cal University

Annotation. The accumulation of microplastics in the aquatic environment has become a serious
environmental problem due to their negative impact on marine ecosystems and human health. For
this reason, a number of innovative and effective methods for detectingjrogydnd characterizing
microplastics have been developed. The use of liquid crystals has opened up opportunities for the
development of promising directions for the development of multifunctional interfaces capable of
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selectively detecting microplastias water. This review article presents and compares the methods
of modern use of liquid crystals for the detection and determination of the characteristics of micro-
plastics in water and seafood products.

Keywords:microplastic pollution, liquid crystabasel sensor platform, detection and analysis of
microplastics, water samples and food products, colloidal microplastics, mesogenic molecules.
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ELECTRIC PULSED EXCITATION OF SHOCK AND WAVE PRO-
CESSES IN CONDUCTORS

Skvortsov O.B.

candidate of technical sciences, senior researcher, Institute of Mechanical Engineering. A.A.
Blagonravov RAS

Stashenko V.I.
Ph.D. ,Leading Researcher, Institute of Mechanical Engineering A.A. Blagonravov RAS

Annotation. The mechanical processes in a single conductor under the action of an electric pulse are
considered. A description of the axial dynamic forces acting in this cgsepesed. Experimental
methods for measuring such dynamic forces are considered. A sequential excitation of an axial im-
pact action on a conductor with subsequent generation of damped oscillations in the axial and trans-
verse directions is described.
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electroplastic effect, dynamic forces, pinch effect, skin effect
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FATIGUE AND RELAXATION PROCESSES IN METALS UNDER
ELECTRIC PULSED INFLUENCE
Stashenko V.I.
Ph.D., Leading Researcher, InstituféMechanical Engineering A.A. Blagonravov RAS
Skvortsov O.B.

candidate of technical sciences, senior researcher, Institute of Mechanical Engineering. A.A.
Blagonravov RAS

Annotation. The processes of vibration loading of electrical and electromechanical equipment are
considered. Recommendations are presented on the choice of the frequency range of control, taking
into account the setting of vibroacoustic diagnostics and the assessnfijue damage. The role

of highfrequency vibrational components in these areas is noted. The contribution-&fdggancy
vibration is evaluated in terms of the synergy of-freguency loading, as well as higlycle and
ultra-high-cycle fatigue.

Key words Cproximity effect, higHrequency vibration, fatigue, higtycle loading, vibroplastic ef-
fect, pulsewidth electrical equipment.
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Abstract.A new technique for production of InGaMg@eramc material has been proposed. It is

based on the combustion reaction of alged composition prepared on the basis of organic fuel and
indium, gallium and magnesium nitrates. The possibility of obtaining this oxide from stoichiometric
compositions withtarch, polyvinyl alcohol, urotropine, and glycine has been studied. The phase
composition of the thermolysis products before and after their thermal treatment was studied using
the Xxray powder diffraction method. It was found that the thermolysis prodéitiie compositions

with nitrogenrcontaining fuels (urotropine and glycine) contain nanocrystallin®©inwhile when

starch and PVA are used, the thermolysis products aw/>amorphous. Shoterm annealing of X
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ASSESSMENT OF RESTORATION PROPERTIES OF RUS-
SIAN-MADE EPOXY RESINS
Kazakova V.S.
4th year undergraduate student of IPTIP RTU MIREA
Badanyuk S.D.
2nd year undergraduate student of IPTIP RTU MIREA

Annotation. The work is devoted to the evaluation of a humber of epoxy resins as a restoration
material for vitreous enamel. The prospects of improving the composition and properties of com-
pounds are evaluated.

Keywords:epoxy resin, restoration, vitreous enamel
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NON-CARBON NANOMATERIAL FOR MICRO - AND NANOE-
LECTRONICS

Konovalov E.P.

Postgraduate, The Institute for Advanced Technologies and Industrial Programming of MIREA
Russian Technological University

Annotation. Graphene has been of immense interest for isa@sting electronic properties, such as
being a zeroband gap semiconductor. However, to be able to usefully employ graphene for electronics
and electronietransduction system sensors and biosensors, one needs to open this band gap. This
proofs to be challeging on reproducible, scalable way. There are other 2D monoelemental materials
that exhibit useful band gap and which can be used for sensors for wearable electronics, smart clothes

and biomedical devices. Here we discuss trends in the developmentar$ $&sed on borophene,
silicone and phosphorene.

Keywords:nanoelectronics, neoarbon materials, borophene, silicone, phosphorene
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Annotation. The highentropy PVD coating (AICrZrTiTa)re characterized by high hardnessi(50

60 GPa), reduced elastic modulus above 8Ra, and high heat resistanceupto 130€. Thi s g
grounds to use such coatings for cutting tools operating under extreme metalworking conditions.
Nanamonolayer PVD cating was deposited in an R&Bpe hybrid PVD coater, using a plasma
enhanced arc source. The thickness of the coatings was studied around 3 micrometers. The coating
had an amorphous nanocrystalline microstructure with a size of nanocrystals of the bad¥r o
50nm. Cutting tests have been performed during dry-Bgged (60@n/min) of theSS 304ted.

Raman spectroscopy was used to study the formation of tribooxides in the worn surface at the run-
ning-in stage of cutting. It has been established thabattnningin stage chromium oxides £s

appear on the surface of the cutting tool, other components retain interatomic interaction with N
atoms. When the cutting length is increased, oxig@:RZrOx(Mullite) and amorphous oxides close

in composition td'aG, CrO; are formed. An accelerated adaptive reaction to extreme external stim-

uli at the very beginning of the running stage has been established, there was shown that the tribo-
logical adaptability of a higkentropyultra-fine naneamorphouscrystalline structurecoating under

extreme conditions of dry higdgpeed cutting is based on requilibrium phenomena. These include

the partly oxidation of fragments of nitride and dynamic formation of protectiveasilates, which

have a thermal barrier and gal frictional properties. These factors interact synergistically and de-
termine the life of the cutting tool.

Keywords:wear hard coatings, dry higepeed machinindiigh-entropy coating
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Annotation. The work is devoted to the comparison of 3D scanning témijiee using the
example of equipment operation with objects having surfaces that are complicated for scanning. Ex-
perimental scanning sessions with optical and laser 3D scanners were carried out in the work, the
scanning object was selected taking intocact the set purpose of the work. The analysis of the
results of the obtained data based on the results of scanning is carried out.

Keywords:nonscanned surfaces, reverse engineering, 3D optical scanning, 3D laser scan-

ning
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Annotation. The work is devoted the development of elastomeric materials from domestic synthetic
polyisoprene, approaching the properties of elastomeric materials from natural rubber, by combining
SKI3 with butadiene rubber SKD77.The influence of the content of SKDY on the basiproper-

ties of rubber compounds and rubbers is shown. It is established that the optimal ratie3o&iEKI
SKD-777 is 80/20.

Keywords:import substitution, synthetic polyisoprene, modification of rubbers, green strength, mix-
tures of polymers, rubbers, shetic rubbers, polybutadieriel,2
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Abstract.In modern processes for manufacturing a thd@aensional electrically conducted traces
on plastic, laser structuring method isedls where a chemical activator is applied on the surface of
the plastic to provide the activation by a laser radiation for subsequent deposition of a copper layer
in a chemical bath. In this work, we developed and evaluated our own chemical compositen of
surface activator, which has good activation properties with the possibility of itséongstorage
and usage.

Key words:surface activator, laser structuring, chemical copper deposition, electronic systems
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Annotation. The technological process of obtaining hithength fasteners has been developed and
investigated by the method of computer modeling in the QForm program. The influence of techno-
logical parameters on the power parameters and the flow of metal is iratestiJ he stresstrain

state of the metal during the stamping process, the optimal shape and dimensions of the initial blank,
providing minimal technological efforts, optimal conditions for the shaping of the part, are deter-
mined. The optimal stamping grhe is determined.
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Annotation. The effect of heat treatment on the geometric parameters of additive manufacturing
products has been experimentally investigated. Changes in linear dimensionsptatargyed ex-
posure at temperatures above the glass transition temperature of polylactide are determined.

Keywords©Oddi ti ve technologies, heat treatment, s

dbHHJISd o dz" j 9 jlsotsdatdf detdnaizlsR dzts §  dz0O tc @tsdh dcQ digj plzddn - s
IzZsced?2 o De@Od@TBHsISSE [ 1] . 1ted dhfsd L seaO0dedd du
Emzse dwna ftsorh jdedzr = Isj 3 jteOlskzte dzOBdzé HOJ Ismw  dL
9JHYIS € oraotHE dqLHj&EJY dL MmMtetsw [ 2] .

17 dzs ftej Hdztsy J datsG S tsdigjolsg E dfdleFO Pls*' f Ot Od3d Iste™ L |
stsoe¢Cd WBsSHjdd ¢ §4yoOlsd d esdesmdls! SCBtetej Clsdqtetse C Iz
f4JuyuOlsd ftcj HdzZOEOjIsmw Ijtddduyi MSd BttOBOIsST 9 Ol
tes?2 tsdzd BRzHEI M sdzr L ts9 Ols+ Mw .

sOdd SBEOLSE §ehd ISjchdssseosslsSd & §sdkzr
fOLOd] stcOd COyYjMseoO, Ctbsts) daj BkHjl of SsHdls

tdfm. 1. [B®BOLY" HB (Mdje0) d §mdj (nf

| HJ dzd v dz2tsC fgdOH tg quddjsd2lsidds 24 tsBKOL ytses o
20n d3 ) FBMEE f'Bite Ols jyd detf detsisf d P dzd i+ o § j y
s e sy jddwvrn Blsdtsmdlsj dz/ des dzOff te O dzj dad v
qd 6 td IspdEPOlOSHEQ@E 1O dhuO Msslse j sMise
&34 dz ftej HMMlsOodzj dzr o IsOBdZdYyj 1.

1T dzd  dzOf j yOls OdBLA [cB]tc Ok Qr BjeOdsd 20520520, 25
ZOMstes2COR. v0OC Yj Brdzs dMmMmdzj Hiseo Odats o dzdwdad j
o Chttesd sds B' &t dOf j YOl Ods.

v OB dZd yo 1. Jbdesmdlsj dz' detsy dL d3j dgj ded J dzd dzj

- [lejditonlyd 1 sdsyid X, |[uax]| Y, Jay| z [uz
wcdds & d3d3s | % d3ds | % d3ds | %
1 30 60 l jwelsd SOl 198 | 1 | 198 | 1 | 20,65/ 1,98
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2 30 60 l jwelsd€ 0Ol 19,7 | 1,5 | 19,7 | 1,5 | 20,65 | 1,98
3 30 60 | stedL tsdzlk 198 | 1 | 198 | 1 | 206 | 1,73
4 30 60 | stedL tsdzlk 198 | 1 | 198 | 1 | 2055] 1,48
5 60 60 l jtelsd$ O 197 | 15 | 19,75| 1,25| 20,7 | 2,22
6 60 60 l jwelsd €Ol 198 | 1 | 19,75| 1,25| 20,65 | 1,98
7 60 60 | sted L tsdzlk 19,7 | 15| 19,7 | 1,5 | 20,8 | 2,72
8 60 60 | sted L tsdels 198 | 1 | 198 | 1 | 20,7 | 2,22
9 30 80 l jtelsd$S O 193 | 35 | 19,35| 3,25| 21,4 | 5,68
10 30 80 l jtelsdS O 193 | 35| 193 | 35 | 215 | 6,17
11 30 80 | stedL tsdel§ 19,15| 4,25| 192 | 4 | 21,6 | 6,67
12 30 80 | stedL sdzk 19,11 | 4,45| 192 | 4 | 21,6 | 6,67
13 60 80 l jtelsd ¢ O] 1915|425| 19,1 | 45 | 21,7 | 7,16
14 60 80 l jtelsdS O 191 | 45| 19,1 | 45 | 21,65/ 6,91
15 60 80 | stedL sdzlk 194 | 3 | 191 | 45| 21,6 | 6,67
16 60 80 | stedL sdzk 19,35| 3,25| 19,1 | 45 | 21,7 | 7,16
17 30 100 l jtelsd € O] 19 5 19 5 | 21,75| 7,41
18 30 100 I'itelsd$ O] 19 5 19 5 | 21,9 | 8,15
19 30 100 | stedL sdzk 19,05| 4,75| 19,05 | 4,75| 21,75 | 7,41
20 30 100 | sted L tsdalf 19,05 | 4,75| 19,05 | 4,75| 22 | 8,64
21 60 100 l jtelsd$ O 19,15| 4,25| 19,02 | 4,9 | 21,85| 7,90
22 60 100 ] jtelsd SOl 192 | 4 |1902]| 49 | 22,25| 9,88
23 60 100 I BtedL sdzlf 19 5 | 19,05| 4,75 | 22,05 | 9,27
24 60 100 | stedL tsdelf 19,1 | 45 | 19,05| 4,75| 22,15 | 9,38
[MCTOrPAMMA CRIBHEHMA HIMEHEHWUA OTHOCUTENbLMbBIX
pasmepos Ha obpaauax npw onkwre B 80°(
tdm. 1 dMisscteOBBO MteOo dzj ded W L B34 dzj ded v
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[OOfytsd .
wls. § o] pOQaf@lsgodlz dz 2 JdMmfdj Hse Oj d MCd2 k&
LI
fesl j Mste, H. MRS 4 shHEgR WO R sj S dsdsed yj M¢ d 2
frR1GC0)

stsL dzse 1 . R.
[ zOHh 2 dzOkzydzr 2 MmMslstezHndzd ¢, OMY JqtcOdztEPIs gzOd O B & 1
Rt Cipf siMmd2MEd2 IsjrndsdzBedui MScd?2 Ekdzdo g

[ ZOHh 02 dOkydy 2 MbtzuddS, rRdhsdlsizls ¥drdyj

O dedzsls Oy wisB T Ydzgs?2 CjwOBJUjMS2 jodsdksedd i
CuCrAlkO2fnp x =0, 0. 25,j L0z db ,i5 @lsdZdeg, degdiizt 5 | dzsW OL s 5G s
fsCOLr 908 ls, ybkts o MdMmlsj k] BtOLEZjlMw dzgj 56 tcOdzd
5?2 Hj ZOWSHMEIED . (ftc.cBct®OMIsH3 GQ &k j GO REE dz7 7 s j &Y .
LOodMddsiisd | dzj Sktcdy BEEOs yis ] s df ssdnjlsdsd’ dzdzts o
ylsts fddsyjddj ¢ GBLOLYyOdH fshkow ddscs | djSlec
9" L"90jl dr fjtjrH dL o' M stsdidses o dadL ¢ stsd
tOL dzsd3 dL d3j dzj ded d Mis tafdrjsaosoHdzjh dzgdfdy  ots Bst@Q@EZ OB, O Isfstafty j

s dzt yd 9" JC jieBBEEUOO33RCUAIO,;,, Iso jteH'™ j tOMlsester , HJ dzC
YyimMeédy MmMot2MmMlsea®, 1+ WWJiCl it Cdz¥ yj dedw o j dzd yd dzr

SYNTHESIS AND STUDY OF CERAMIC SPECIMENS OF SOLID
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Annotation. Samples of the CuCiAIXO2 system with x=0, 0.25, 0.5, 0.75, 1 vesmethesized using
conventional ceramic technology. The results of the performey Yhase analysis show that an
unlimited series of solid solutions with the delafossite structure (sp-&m)Rare formed in the sys-

tem. In the temperature range of-300K, the temperature dependences of the electrical resistance
of the samples at direct current were studied. It has been found that the application of a direct electric
field of 1.5 kV/cm to the samples causes their transition from arbgstance to a M-resistance

state, which manifests itself in an abrupt change in the resistance of the samples occurring in the
temperature range of 9Q00 K.

Keywords:3R-CuCr(,;, 3RCUAIOG, ceramics, solid solutions, delafossite, electrical properties, effect
of electrical resistance switching
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