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CTEPUIUNBALIUA MEJUIIMHCKUX MHCTPYMEHTOB HA OCHOBE CBY
AJEKTPOTEXHOJIOT' U
B.b. Baiibypun, B.B. Teptoimnuk, .M. Illy6, 1.0O. Jlynéra, H.}O. XopoBonosa
UccnenoBansl pasnuyHbie crocoObl Bo3aeicTBus CBY usnydeHus Ha Xupyprudeckue
MHCTPYMEHTHI C IeNBI0 UX CTepHiIu3anuu. BeiOpan Haumydmmii coco0, oOecreunBaronfi 3a
BpeMs 5-7 MUHYT MOJHOE T10/IaBJICHUE BCEX BUJOB MUKPOOHBIX TEJI, BKIIFOYAst CIIOPOBYIO (iopy.
Co3/1aHO KOMITAKTHOE YCTPOMCTBO JJIsl CTEPUITU3ALIIH.
Kntouesvie cnosa: crepunmzanus MEOUUUHCKUX HMHCTpymMeHTOB, CBY  wu3nyudenwue,
0aKTEpHUOIOrMUECKUN aHAIIN3
STERILIZATION OF MEDICAL INSTRUMENTS BASED ON MICROWAVE
TECHNOLOGIES
V.B. Bayburin, V.V. Tertyshnik, G.M. Shub,l.O. Luneva, N.Yu. Khorovodova
The article deals with various methods of exposure to microwave radiation on surgical
instruments for sterilization. The best method is chosen, which provides 100% sterilization of all
types of microbial bodies, including spore flora, within 5-7 minutes. On the basis of researches 2
patents are received and the compact device of sterilization is created.

MNOBBIIIEHUE IOPEKTUBHOCTHA YJIbBTPA3BYKOBOI'O
MOIUP®UILIUPOBAHUA INTOBEPXHOCTUKOHCTPYKIHMOHHBIX METAJIJIOB U
CIIJIABOB

N.B. 3no6una, I'.K. Mynnamesa

BrimonHeHsl HCCJICJOBaHUA BJINAHUA CHIJIOBOI'O BOSHeﬁCTBH}I KOH66HIOHICFOC}I C
yABTPA3BYKOBOM YAaCTOTOM WHIEHTOpAa Ha CTPYKTYpy M (DU3UKO-MEXaHHYECKHE CBOICTBA
IMOBEPXHOCTHOT'O CJIOA KOHCTPYKHHOHHBIX MCTAJLUIOB U CILJIABOB. YcraHoBiIeH (1)8.KT 3aBUCUMOCTHU
W3MEHEHUN B CTPYKTYPEC MMOBEPXHOCTHOT'O CJIOA U €T0 MUKPOTBEPAOCTH OT HaCTOThBI TIOJaBaA€MOI'0 Ha
YABTPA3BYKOBOHM 3JIEKTPOMEXaHUUYECKUH MpeoOpa3oBaTelb HANpPSHKEHUS M KolneOaHUH MHIEHTOpA.
[Tokazana xoppesiysl BIUSHUS YaCTOThI yAbTPa3BYKOBOI'O BO3JIEHCTBUS C pasMepaMu (PparMeHTOB
CTPYKTYPBHI. HpezmoxceH MEXaHU3M MCECTHOI'O ITOBBIIMICHUSA MHUKPOTBEPAOCTU IOBCPXHOCTU IIOL
TOPLIOM UHIEHTOPA.

Kniouesvie cnosa: ynpTpa3ByKOBbIE KOJEOaHUs, HIIEKTPOMEXaHHMUECKUI IMpeoOpa3oBarelnsb,
WHJIEHTOP, MUKPOCTPYKTYpa, BHYTPEHHHUI PE30HAHC, MUKPOTBEPAOCTh

INCREASING EFFICIENCY OF ULTRASONIC SURFACEMODIFICATION
FOR STRUCTURAL METALS AND ALLOYS

I.V. Zlobina, G.K. Muldasheva

The research considers the power impact fluctuating at ultrasonic frequency of an indenter on
the structure and physical and mechanical properties of the surface layer of structural metals and
alloys. The dependence of changes in the structure of the surface layer and its microhardness on
the frequency of tension provided for the ultrasonic electromechanical converter and indenter
fluctuations have been established. Correlation between the influence of the ultrasonic impact
frequency and size of the fragment structure is shown. A mechanism for the local increase in
microhardness of the surface under the end face of the indenter is proposed

Keywords: ultrasonic fluctuations, electromechanical converter, indenter, microstructure,
internal resonance, microhardness

BJIUAHUE CBY JJIEKTPOMATI'HUTHOI'O ITIOJISI HA HNPOYHOCTHBIE
XAPAKTEPUCTHUKH OTBEPKJIEHHOTI'O YIVIEINIACTUKA
N.B. 3n06uHna
BrINonHEeHs! 3KCIIEPUMEHTAIbHBIE UCCIIEIOBAHNS U3MEHEHHS ITPOYHOCTHBIX XapaKTEPUCTUK
00pa3loB U3 OTBEPXKJIEHHOI'O MOJMMEPHOIO KOMIIO3MLMOHHOIO MaTrepuasa, apMHUPOBaHHOIO
YIJIEPOAHBIMU BOJIOKHAMHU, IIOCIE KpPaTKOBpeMEHHOro Bo3zzeiicTBus CBY snexkTpoMarHUTHOIO



noiss yactoroil 2450 MI'n. VYcraHoBi€HO, 4YTO HpU BpPEMEHM Bo3AeicTBus | MuHyTa
obOecrieunBaeTCsl yBEIMYCHHE NPENETbHBIX HANpsDKeHU MexcioeBoro ciasura Ha 70-80%,
MOJyJIb ynpyroctu Bo3pactraeT Ha 14-20%. HauGonmbmmii 3dext mocturaercs Ha MEHBIINX
JUCTAHOUAX W IIPpU MCHBIIEM BPEMCHH. OTMeYeHO 3HAYHUTEIILHOE (Ha OANH-ABa nopﬂm(a)
CHHIXCHUC JUCIICPCHUU UCCICAYCMBIX ITapaMETPOB, YTO MMO3BOJIACT CACIATh BBHIBOJ O IOBBIIICHHUN
PAaBHOMEPHOCTH IMPOYHOCTHBIX XapaKTEPUCTHK B MapTuu oopasnos nociae CBY BoznericTBus.

Knrouesvie cnoea: mnoauMMepHble KOMIIO3ULIMOHHBIE MaTepuanbl, oTBepxkiaeHue, CBY
OJICKTPOMAardiuTHOC I10JIC, MEXKCIIOEBOI CIABUI', HAIIPSKCHUA, MOAYJIb YIIPYTI'OCTH, IIPOYHOCTDH

IMPACT OF THE MICROWAVE IN THE ELECTROMAGNETIC FIELD ON
THE STRENGTH OF THE HARDENED CARBON COMPOSITE
I.V. Zlobina

The article presents the pilot studies dealing with the changes in strength characteristics of
the samples from hardened polymer composite materials reinforced by carbon fibers after a
short-term exposure to the microwave of the electromagnetic field at the 2450 MHz frequency. It
is established that after a minute exposure, the extreme tension in the interlayer shift increases by
70-80%, and the elasticity module increases by 14-20%. The maximum effect is reached at the
minimum distances and minimum time span. A decrease in dispersion of the studied parameters
is significant (by one or two orders) which allows to conclude about an increase in uniformity of
strength characteristics in the sample party found as a result of the microwave effect.

Keywords: polymer composite materials, hardening, microwave electromagnetic field,
interlayer shift, tension, elasticity module, durability

OBOCHOBAHME OI[HOBPEMEHHOI71 JAOBOJAKHA
BJIN3KOPACIIOJIOXKEHHBbIX OTBEPCTHI MAJIOT'O JAUAMETPA C
MNOMOUBIO YJIBTPA3BYKA

I'.K. Mynnamesa, U.B. 3no6una, H.B. bekpenes

Pa3paborano u uccrnenoBaHO YCTPOMCTBO Ajisi COOOLIEHMS BpAIICHUS U YJIbTPa3BYKOBBIX
KOJICOAHUH IMIMHJIPUYECKMM HHCTPYMEHTaM C MPOMEXKYTKOM MeXAy HX 00pa3yroluMu
noBepxHocTssMu He Oonee 0,02-0,05 MM 3a cyeT yibTPa3BYKOBBIX KoJieOaHUN OOIIETro
BOJIHOBOJA. Onpez[eneHa BO3MOJXHOCTDH IMOJIYYCHHA Ha UHCTPYMCHTAX Bpallaromiero MOMEHTA U
CKOpPOCTH pE€3aHud, AOCTATOYHBLIX IJId OCYHICCTBJICHUA IIpoLccca a6paSI/IBHOI7I JOBOIKN
JICTUPOBAHHBIX 3aKAJICHHBIX cTaJieH. HCCJ’ICI{OBaH mnmponecc AOBOAKH 6J'II/13KOpaCHOJ'IO)KeHHBIX
OTBEPCTHM B YIPYrMX IOJBECAX M OIPEICIIECHbl PAlMOHAJIBHBIE IApAaMETPhbl YCTPOMCTBA M
TCXHOJIOTUYCCKUEC PCIKUMBI, O6CCH6LII/IB8.I-OH_[I/I€ paBHOMepHBII}'I Cb€M U TOYHOCTHL pasMepa 10
0,005 mm.

Kniouesvie cnosa: yupyru€ ImnoABECHI, 6J'II/I3I(OpaCHOJ'IO)KeHHLIe OTBCPCTH, IIECPCMbIUKA,
A0BO/JIKA, )KECTKOCTD, YJIbTPA3BYKOBLIC KOJ‘Ie6aHI/I$I, qacToTa, aMIUIUTyJa, HAIPS)KCHUC

JUSTIFICATION OF SIMULTANEOUS REFINEMENT OF THE CLOSELY
SPACED SMALL DIAMETER OPENINGS USING THE ULTRASOUND

G.K. Muldasheva, 1.V. Zlobina, N.V. Bekrenev

A device applied for rotation and ultrasonic fluctuations of cylindrical tools having an
interval between their surfaces no more than 0,02-0,05 mm due to ultrasonic fluctuations of the
general wave guide has been developed and investigated. A possibility to attain the rotation
moment and cutting velocity sufficient for abrasive refinement of the alloy-treated hard steel is
defined. Refinement of the closely spaced openings in elastic suspensions has been investigated,
and the rational parameters of the device, as well as technological modes providing an even
removal and size accuracy at 0,005 mm have been determined.

Keywords: elastic suspensions, closely spaced openings, a crossing point, refinement,
rigidity, ultrasonic fluctuations, frequency, amplitude, tension

OCOBEHHOCTH IIOCTPOEHHMA HCTOYHHUKA CBY ODHEPI'MM JJA
CHUJIOBOI'O BO3JEVICTBUSA HA JJUDJIEKTPUUECKUAE MATEPHAJIBI



M.A. ®ypcaes
PaccMoTpeHbl OCOOCHHOCTH TIOCTPOSHHUS HSHEPreTHYECKOW 4YacTu OOOpYyIOBaHUS IS
OCYIIeCTBIIEHUS CHII0BOro Bo3aeicTeus CBY sHepruu Ha nuanektpuyeckue marepuaisl. [Ipu ee
IMOCTPOCHUHN MPEAIIOKCHO HMCIIOJIB30BAaTh I'€HEPATOP C BHEIIHEH 06paTHOI71 cBa3pI0. B cocras
06paTHOfI CBsA3H BXOIAT KaMCpa, BbBIIIOJIHCHHAA B BUAC IIPOXOJHOI'0 pe30HATOpa, U aMIUNIMTPOH
kak ucrounuk CBY snepruu.
Knrouesvie cnosa: cuioBoe Bo3zzaeiictBue, CBY »sHeprus, AUAIIEKTPUUECKHI MaTepual,
oOpaTHas CBsI3b, aMIJIUTPOH, ITPOXOJHON PE30HATOP
DESIGN FEATURES OF A MICROWAVE POWER SOURCE
FOR APPLYING FORCE TO DIELECTRIC MATERIALS
M.A. Fursaev
The article considers design features of a power generating component of a device utilized to
apply the microwave power force to dielectric materials. For design purposes, it is suggested to
use a generator with an external feedback. The feedback structure includes a chamber having the
form of a reentrant resonator and an amplitron used as a source of microwave energy.
Keywords: force, microwave energy, dielectric material, feedback, amplitron, reentrant
resonator

YIBTPA3BYKOBASI KOHCOJ/IUJAIINS TOHKOJIMCTOBBIX METAJIJIOB
JIJIS1 PEAJIMBALIMU AJJIMTUBHBIX TEXHOJIOTUIA
B.H. Xwmenés, A.H. CnuBun, A.Jl. AGpamoB
Hpe,I[CTaBJIeHBI PE3YIbTAaTbl TCOPETHYCCKUX U IOKCIICPHUMCHTAJIbHBIX HCCHG,Z[OBaHHﬁ, 10
YJII)Tpa?;ByKOBOﬁ KOHCOJIUAAIMM TOHKOJMUCTOBBIX MCTAJJIOB. HpOBeIleHHI)Ie TCOPCTUUCCKHC
HCCJIICAOBAHUS ITO3BOJJIMIN U3YUYUTh BIIMAHUC TAKHUX MIAPAMETPOB, KaK IIPEACII TEKYYCCTH, MOAYJIb
CABHUIa, 4YacTOTa YJIbTPa3BYKOBBIX KOJI€OAHWH, W ONPENENIUTh BEIUYMHY YJIbTPa3BYKOBOMU
OHCPIrun € Y4C€TOM IIOTCPb, H606XO,Z[I/IMOI71 AJIs1T KOHCOJIMAAIUU ABYX JIMCTOB TOHKOJIMCTOBBIX
METAJIJIOB, TaKHUX KaK MCIb, aHMMHHHﬁ, TUTAH. HpaKTHHGCKH peaHHSOBaHHBIfI CTCHO, JIA
KOHCOJIMAAalM1 TOHKOJJIMCTOBBIX METAJIJIOB METOJ0M ynLTpaSByKOBOﬁ CBapKH, IIO3BOJINJI
HCCIICAOBAaTh BJIMUAHUC OCHOBHBIX IMMAapaMCTPOB MpPOHECCa, TaKHUX KaK YCHUIMUC [IPpHKXKUMaA
TOHKOJIUCTOBBIX MCTAJIJIOB K CBAPOUYHOMY MHCTPYMCHTY, BPEMA YJIIBTPA3BYKOBOT'O BO3I[61>10TBI/IH,
aMIUIMTYZla  YJIbTPa3BYKOBBIX KOJI€OAaHMM Ha MPOYHOCTh (POPMHUPOBAHUS  COEIUHEHUS
TOHKOJIMCTOBOI MEOU.
Knrouesvie cnosa: YIBTPAa3BYK, CBApKa, KOHCOIAAUWA, METAJLJIbI, CTCHA, OIITUMHU3alUA
ULTRASONIC CONSOLIDATION OF THIN METAL FOILS FOR ADDITIVE
TECHNOLOGIES
V.N. Khmelev, A.N. Slivin, A.D. Abramov
The article presents the results of theoretical and pilot studies relating ultrasonic
consolidation of thin metal foils. The given theoretical research allowed us to analyze the
influence of such parameters as the yield point, rigidity modulus, frequency of ultrasonic
oscillations, and to determine the size of ultrasonic energy in terms of the losses, which is
necessary for consolidation of two sheets of thin metal, such as copper, aluminum, and titanium.
The test bench designed for consolidation of thin metal foils using the method of ultrasonic
welding, allowed us to investigate influence of the key parameters of the process, such as the
hold-down pressure of thin metal foils to the welding tool, the time span of the ultrasonic impact,
the amplitude of ultrasonic oscillations for the ability to join thin copper plates together.
Keywords: ultrasound, welding, consolidation, metals, stand, optimization

OCOBEHHOCTH KOHCTPYKIIMA U PACYETA METOJUYECKOW CBY
3JIEKTPOTEPMUUYECKON YCTAHOBKH JJIS1 HATPEBA BSI3KOM )KUJIKOCTHU B
ITOTOKE

10.C. Apxanrenbsckuii, B.O. KOauna



PaccmoTpeHsl  OCOOGHHOCTM ~ KOHCTpYKIMH W pacuyera  Mmeroamueckorn — CBY
BHCKTPOTepMquCKOﬁ YCTAaHOBKU [JId HarpeBa BS3KOI KHUOKOCTHU B IIOTOKE, CBsA3aHHBLIE C
HN3MCHCHHUECM IIPpU HArpeBC KHUAKOCTHU €€ BA3KOCTH, YTO NPHUBOJAUT K YBCIWMYCHHUIO CKOPOCTHU
IMIOTOKA BAOJIb TPAHCIIOPTHOI'O KaHalla pa6oqel71 KaM€pbl YCTAHOBKH.

Kntouegvie cnosa: CBY nsnekTpoTepMuyecKkas YCTaHOBKA, BsI3Kas >KUJKOCTb, BS3KOCTD,
CKOPOCTb, pabouasi Kamepa, TPaHCIIOPTHBIN KaHaJ

DESIGN FEATURES AND CALCULATIONS TO CONTINUOUS MICROWAVE
ELECTROTHERMAL INSTALLATIONSFOR HEATING THE FLOW OF A VISCOUS
LIQUID

Yu.S. Archangelsky, V.O. Yudina

The article considers the design characteristics and calculations conducted for the continuous
microwave electrothermal installation applied for heating the flow of a viscous liquid. The given
characteristics are connected with the changes in viscosity of the liquid under heating, which
results in speeding up the flow along the transport channel of the working chamber.

Keywords: microwave electrothermal installation, viscous liquid, viscosity, speed, working
chamber, transport channel

IPPEKTUBHOCTD IPEOBPABOBAHUSI MATHUTHOM SHEPI'MHU
UMITYJbCHOI'O JUHEMHOI'O JIEKTPOMATIHUTHOI'O JABUT'ATEJIA B EI'O
SHEPITETHYECKHUX PEXXUMAX

B.1. Momikun, I'.I'. Yrapos, JI.H. [llecrakos

EFFICIENCY OF MAGNETIC ENERGY TRANSFORMATIONS IN THE PULSE
LINEAR ELECTROMAGNETIC MOTOR IN ITS ENERGY MODES

M.I. Moshkin, G.G. Ugarov, D.N. Shestakov

AKTyaJIBHOCTB HUCCIICA0OBAaHUA BbI3BaHa HCOGXOIII/IMOCTI)IO OIpeaAcCICHUsA BCIIMYNHBI
MAarduTHOI'O KHH AJIL U3BCCTHBIX SHECPIETUYCCKUX PEIKUMOB U IIOUCKA CPCAU HUX HAUTTYUHICTO.
I[J'ISI KaXI0ro U3 pacCMaTpruBaCMbIX PCKUMOB M3BCCTHBIM Fpa(l)I/I‘ICCKI/IM MECTOAOM HafIILGHBI 3a
OUKII MCEXaHHNYCCKast pa60Ta U OCTAaTOYHAasA MArHuTHasA SHEPIrusi, 1O KOTOPBIM OIPCACIIAIICA
MarauTHbeIl KIIJI. Ycranosineno, uro MarautHbii KIIJ[ Takoro nBurarens 3aBUCHUT Kak OT
KOHCTPYKTUBHOI'O U PCKUMHOI0O IapaMCTpOB, TaK U OT KOS(I)(i)I/ILII/IeHTa BOCCTAaHOBJICHUA
MarHuTHOM 3HEPTUU MpHU JABMKEHUU AKOps. [loaTomMy nByX3a30pHbBIE KOHCTPYKIIMA MArHATHOM
CHUCTEMBI SJICKTPOMArHuTHOI'O JABUTATCIIA IIO3BOJJIAOT IHOBBICUTH 3(1)(1)CKTI/IBHOCTB
MarHMUTOMEXaHUYECKOro Mpeodpa3oBaHusl Takux asurateneil Ha 50% u Oosee 1Mo cpaBHEHHUIO C
OIHO3a30pHBIMHU.

Kniouesvie cnosa: TnWHENHBIM AIEKTPO-MArHUTHBIM  JBHUTarenb, MarHutHbeid — KII/I,
BHGPFCTHHCCKI/Iﬁ PCKUM

The urgency of the study is caused by the need to determine the magnitude of magnetic
efficiency for the established energy modes and find the best among the these modes. For each of
the modes under consideration, a mechanical method and residual magnetic energy were found
by a common graphical method for determining the magnetic efficiency. It is established that the
magnetic efficiency of the given engine depends both on the design and mode parameters, and
on the coefficient of restoration of magnetic energy during the movement of the armature.
Therefore, the two-gap designs of the magnetic system of the electromagnetic motor make it
possible to increase the efficiency of the magnetomechanical transformation of such engines by
50 percent or more in comparison with single-gap engines.

Keywords: linear electromagnetic motor, magnetic efficiency, energy regime

TPEX®A3HbIII  MHBEPTOP C  AMILUIATYJIHO-UMINYJIbCHOM
MOIYJANMUEN JJIsI CACTEM JIOKAJBHOI'O SJIEKTPOCHABKEHUS
O.M. lN'onem6uoBckuii, 10.b. Tomamesckuii, A.B. CtapkoB
PaccMoTpeHBl TONOJIOTHSI M 3JIEKTPOMAarHUTHBIE IPOLECCHl B aBTOHOMHOM TpEX(azHOM
UHBEPTOpE HANPSKEHUs, TOCTPOCHHOM Ha 0a3e 0JHO(a3HBIX CXeM, 00ECIeUnBaIOIEM BBICOKOE



KaueCTBO  TIEHEepUpyeMoro  HampspbkeHus.  [IpuBeneHsl  pe3ynapTaTbl  MMHUTALMOHHOIO
MoJeaupoBaHus. J[aHa OllEHKA CTENEHW CUHYCOUJATIbHOCTH HANPSKEHUS U TOKA HArpy3KH MpH
pa3HBIX yIax ynpaBJICHUS KIIOYaMH.
Knrwouesvle cnosa: WHBEPTOp HANPSDKCHHS, CTyMEeHYaTas MOMYIAIUA, KOAPOUIIMEHT
TapMOHHMK, YIJIbI YIIPABJICHHUSI
A THREE-PHASE VOLTAGE INVERTER WITH AMPLITUDE AND PULSE-
TYPE MODULATION FOR THE LOCAL ELECTRICITY SUPPLY SYSTEMS
Yu.M. Golembiovsky, Yu.B. Tomashevsky, A.B. Starkov
The topology and electromagnetic processes in an autonomous three-phase voltage inverter
based on single-phase circuits providing high quality of the generated voltage are considered.
The results of simulation modeling are presented. The degree of voltage sinusoidality and load
current at various control angles is given.
Keywords: voltage inverter, step modulation, harmonic ratio, control angles

OBECIIEYEHHUE SJEKTPOMATHUTHOM COBMECTUMOCTH B
T'MBPUIHOM CUCTEME DJEKTPOCHABXEHHUS HA OCHOBE MCTOYHHUKOB
SHEPT WU PA3JIMYHON ®U3NYECKOHN IMPUPOIbI

N.N. Aptroxos, C.B. Momnor, I'.H. Tynenosa

DneKTpocHa0KeHNEe 0OBEKTOB, HE MPUCOCIMHEHHBIX K IICHTPATM30BAHHBIM AJIEKTPHUECKUM
CeTsM, TPAJUIMOHHO OCYILECTBIISETCS Ha 0a3e aAu3enb-reHepaTopoB. OCHOBHBIM HEJOCTAaTKOM
TaKUX MCTOYHUKOB SHEPrUM SIBIISETCSA OO0JbIION pacxoj TomauBa. Ero MoKHO KOMIIEHCHPOBATh
3a CYeT UCIOJIb30BAHUS BO30OHOBIISIEMbIX UICTOUHUKOB SHEPTUU U CO3/IaHUS THOPUAHBIX CUCTEM
anekTpocHaOxeHus. Ho ucnonp3oBaHue TakuX CUCTEM MPUBOAUT K HEOOXOIMMOCTH PELICHUS
pszna 3azad 3JIEeKTPOMAarHUTHOM COBMECTMMOCTH. B cTaTbe ommcaHbl HEKOTOpbIE BapHallUu
IIOCTPOCHUS THOPUAHBIX CUCTEM 3JeKTpocHaOxeHus. IlpemnoxeH crnocobd onepaTMBHOIO
yIpaBJIEHUS] HATPY304HOM CIIOCOOHOCTHIO HCTOYHUKOB 3HEPTHMH M COBMECTHOI'O HCIOJIb30BAHUSA
CTapTOBBIX PEKMMOB MOIIHBIX 3JIEKTPUUYECKUX MPHUEMHHMKOB, IMMO3BOJISIOMIMNA H30exkaTh psana
npobieM ¢ obecredeHrneM JIeKTPOMarHUTHOW COBMECTUMOCTH.

Kniouegvie  cnosa: rubpujHas  cucTteMa  AJIEKTPOCHAOXKEHHS,  AJIEKTPOMarHUTHAas
COBMECTUMOCTb, IU3€IIb-TEHEPATOP, BETPOr€HEPATOP, COJIHEUHAs ITaHEIb

ELECTROMAGNETIC COMPATIBILITY IN HYBRID POWER SUPPLY
SYSTEMS WITH THE ENERGY SOURCES OF VARIOUS PHYSICAL NATURE
I.1. Artyukhov, S.V. Molot, G.N. Tulepova
The power supply of objects not connected to the centralized grids is traditionally carried out
on the basis of diesel generators. The main disadvantage of these energy sources is high fuel
consumption. It can be compensated using the renewable energy sources and creation of hybrid
power supply systems. However, using such systems leads to the need to solve a number of
problems with electromagnetic compatibility. The article describes a possibility for constructing
hybrid power supply systems. A method for operational control of the load capacity of energy
sources and time-sharing of the starting modes of powerful electrical receivers is proposed. This
method allows for avoiding a number of electromagnetic compatibility problems.
Keywords: hybrid power supply system, electromagnetic compatibility, diesel generator,
wind generator, solar panel

NCCIEJOBAHUE BO3MOKHOCTHU CO3JAHUA ABTOOMHUCCHUOHHOI'O
KATOJA JJIA BE3HAKAJIBHOT'O MATHETPOHA HA OCHOBE
AJIMA3OI'PA®UTOBOI'O HAHOKOMIIO3UTA

P K. SAdapos, I1.E. HoBuxos, B.I1. Epemun, /{.0. Kounes

HccnenoBanbl 3aKOHOMEPHOCTH BIIMSHUS BEJIMYMHBI U JUIMTEIbHOCTH UMIYJIBCOB aHOAHOIO
HaNpsDKEHUs Ha BEIMYMHY aBTO3MUCCHOHHOTO TOKA U MEPEXOJHbIE XapaKTEPUCTUKU TOPLEBBIX
JIBYXCIIOWHBIX aBTOAMHMCCHOHHBIX KaTOJOB Ha OCHOBE aaMa3orpauTOBBIX HAHOKOMIIO3UTOB.



[TokazaHo, 9TO MOTyYEHHBIE aBTOAMHCCHOHHBIC KATOJbI CIIOCOOHBI 00ECTIEUYUTh HEOOXOTUMYIO
BEJIMYMHY CTAPTOBOTO TOKA JIJIsi OBICTPOrO MEPBUYHOTO BBEICHUs OC3HAKATHHOTO MarHETPOHA B
3aJJaHHbII pabounii pexxum.
Knrouesvie cnoea. aJ'IMaBOFpa(bI/ITOBHﬁ HAHOKOMIIO3UT, aBTOPMHCCHUOHHBIN KaTtona,
Oe3HaKaJIbHbII MAara€TpoH, UMITYJIbCHBIC UCIIBITAHUA
INVESTIGATING A POSSIBILITY FOR CREATING AN AUTOEMISSION
CATHODE FOR A NON-SPARK MAGNETRON BASED ON THE DIAMOND-
GRAPHITE NANOCOMPOSITE
R.K. Yafarov, P.E. Novikov, V.P. Eremin, D.O. Kochnev
The regularities of the magnitude and duration effect of anode voltage pulses on the field
emission current and transient characteristics of the end-face two-layer field emission cathodes
on the basis of diamond-graphite nanocomposites are investigated. It is shown that the obtained
field emission cathodes can provide the necessary value of the starting current for fast initial
introduction of a non-heated magnetron into the given operating mode.
Keywords: diamond-graphite nanocomposite, autoemission cathode, non-heated magnetron,
impulse test

IMAPAMETPbI OBMOTKHA 9JIEKTPOMATI'HUTHOI'O U3JAEJIUSA
I1.A. Komenes, C.B. [Tapamonon

PaCCMOTpeHbI METOAbI OLICHKU 3HAYEHUI mapaMETpoOB JJICKTPOMArHuTHOI'O HU3ACIINA, HC
IIPElyCMOTPEHHBIX [P €r0 MPOEKTUPOBAHUM, HO 00Pa3yIOIIMXCS B IIPOLIECCE U3TOTOBJICHUS.

Takue napamMeTpol MOI'YT CYHICCTBCHHO [IIOBJIMATH HaA Ha,[[é)KHOCTB YCTpOﬁCTBa,
COACPpIKaAIICTO DJICMCHTHI, YYBCTBUTCIIbHBIC K MEPCHANPSIKCHUAM, B HYaCTHOCTH,
MOJTYTIPOBOTHUKOBBIE TPHUOOPHI.

[Ipennoxxena MeTOAMKA aHaiuu3a paACHpECIEHHBIX MapamMeTpoB, OCHOBaHHAs Ha
SKBUBAJICHTHONM 3aME€HE HX Ha COBOKYIIHOCTb JAOIOJHUTCIIBHBIX 3JICMCHTOB W BbIYUCIICHUC
COCPECAOTOYCHHBIX napameTpoB KaxXaoro AUCKPETHOTI'O JJIECMCHTA C MoCJICAYIOIUM
00BbEeIMHEHUEM PE3YJIbTAaTOB.

HpeI[CTaBJ'IeH BO3MOKHEIN METOH4 KOMIICHCAIIUN HOCJ'IGI[CTBI/IfI BJIMAHUA TTapa3sUTHBIX
éMKOCTEN " WHIAYKTUBHOCT el QJICKTPOMATrHUTHOT'O U3 ACIIUS.

PacuéTrl BEINOJIHEHEI ¢ MNPUMEHCHUEM COBPEMECHHBIX MATEMATUYCCKUX ITPOTpaMM.

Kniouesvie cioea. MECKBUTKOBAsA éMKOCTb, nerHas cxXema, MEpCHANPAKCHUC,
KOPPEKTUPYIOIIAsS 1IETh, MepeaToOuHast PYHKIMs, MaTEMaTUIECKast MOJIEhb

PARAMETERS FOR THE WINDINGS OF ELECTROMAGNETIC ITEMS
P.A. Koshelev, S.V. Paramonov

The article considers the methods for estimating the parameters of electromagnetic units not
envisaged when designing the unit but emerging in the process of its fabrication.

These parameters can significantly affect reliability of the device containing the elements
sensitive to overvoltage, in particular, semiconductor items.

A method for analyzing the distributed parameters based on their equivalent changeover by a
set of additional components, and computation of the lumped parameters of each discrete
element with a subsequent combination of the results is proposed.

A method is suggested applied to compensate the consequences of the impact of stray
capacitances and inductance of electromagnetic items.

The calculations are made using the cutting-edge mathematical programs.

Keywords: interturn capacity, recurrent circuit, overvoltage, correcting circuit, gear
function, mathematical model

K PACYETY KO2®PUIIMEHTOB NEPEJAYN MIJIEA®OBBIX
PA3BETBJIEHUH CBY YCTPOMCTBA HA CBSI3AHHBIX MNPAMOYIOJIBHOM
BOJIHOBO/IE 1 I1I-BOJTHOBO/IE C BBICTYIIAMHU HA PEBPE

A.A. CkBopuos, E.A. Topramos



PaccmoTtpena meronuka pacuera KO3(pQHUIMEHTOB IMepenadyd IIIe(oBbIX pa3BETBICHUIN
CBUY ycTpoiicTBa, NEpBUYHBIA KaHAJ KOTOPOTO BBINOJHEH Ha MPSAMOYTOJIBHOM BOJIHOBOZE, a
BTOpUYHBIN — Ha [[-BosHOBOIE € BBICTYIaMH Ha peOpe, cO CBA3bIO KAHAJIOB 10 IIUPOKON CTEHKE
4epes3 NpAMOYIOJIbHBIC BOJTHOBO/IBI.

Knrouesvie cnosa: xoddpdumment nepenaun, CBYU ycrpoiicTBo, muieiigoBoe pa3BETBICHHE,
HpﬂMO}’FOJ’IBHBIfI BOJIHOBO, H-BOJ’IHOBO,Z[ C BBICTYIIaMHU Ha pe6pe, KpUTHYCCKas AJIMHA, OCHOBHAs
BOJIHA, DOKBUBAJICHTHAsA CXCMa

CALCULATION OF THE TRANSFER RATIO OF THE BRANCH-LINE
JUNCTIONS IN MICROWAVE DEVICES TO THE FIXED RECTANGULAR
WAVEGUIDES AND P-WAVEGUIDES WITH PROTRUSIONS ON THE EDGES

A.A. Skvortsov, E.A. Torgashov

The article presents the method for calculating the transfer ratio of the branch-line junctions
in microwave devices with the primary channel provided on the rectangular waveguide, while
the secondary channel provided on the P-channel with protrusions on the edges, and the channel
network provided over the wide wall through rectangular waveguides.

Keywords: transfer ratio, microwave device, branch-line junction, rectangular waveguide, P-
waveguide with protrusion on the edges, critical length, principal wave, analogue circuit

BJIUSIHUE CBY DJIEKTPOMATHUTHOI'O ITOJISA HA MUKPOCTPYKTYPY
OTBEPXIEHHbIX APMHUPOBAHHBbIX YIJIEPOAHBIMH BOJIOKHAMMUA
MNOJIMMEPHBIX KOMITIO3UIIUOHHBIX MATEPUAJIOB

N.B. 3n06una, H.B. bexpenes

IIpuBeneHbl  pe3ynbTaTbl  MCCIEAOBAHMS ~ METOJAMHM  JJIEKTPOHHOW  MHUKPOCKOIINHU
MUKPOCTPYKTYPbl IIOJIMUMECPHBIX KOMIIO3UIWMOHHBIX MAaTCpHAJIOB B oOmacTu MaTpulbI,
APMHPYIOIIHUX BOJIOKOH U MeX(pa3HOH 30HBI. YCTaHOBJICHO TOBBIIICHHE TUIOTHOCTH CTPYKTYPHI
MaTpulbl U YMCHBUICHUC HOJH MHUKPOTPCIINH U MOJIOCTEH IIpu OAHOBPEMCHHOM YMCHBIICHUHN
pa3MepoB OTIEIBHBIX arjoMeparoB Mocie ux B3auMozeiicTBus ¢ CBY snekTpoMarHUTHBIM
nojem vactoroil 2450 MI'u. KoHcTatupoBaHO yBelnMUYeHHME KOHTAKTHBIX TOYEK B Mex(a3HOM
30H¢ U (POPMHUPOBAHUE CTPYKTYPUPOBAHHON IMOBEPXHOCTU YIJIEPOAHBIX BOJIOKOH, YTO TaK¥Ke
CHOCO6CTByeT YIYUIICHUIO UX aAI€3MOHHOTI'O B3aHMOﬂeﬁCTBHﬂ C ManHI.[efI. Z[aHHOC HU3MCHCHHUC
MHKPOCTPYKTYPBI MOXET OBITH MPEAJIOKCHO B KAa4Y€CTBEC OAHOI'O M3 MCXAHW3MOB IMOBBINICHUS
MMPOYHOCTU OTBCPKACHHBIX MOJUMCPHBIX KOMIIO3UITUOHHBIX MAaTCPUAJIOB ITPU BOS,[[GfICTBPII/I CBY
SJICKTPOMArHuTHOI'O ITOJIA.

Knrouesvie cnosa: mukpoctpykrypa, CBUY anekTpomMarHuTHOE 10JI€, MaTpHIlA, apMUPYIOLLEE
BOJIOKHO, Me)K(l)aSHa?I 30HA, MOBEPXHOCTDb, IINIOTHOCTDb, arjiIoME€paThbl

IMPACT OF THE MICROWAVE ELECTROMAGNETIC FIELD ON THE
MICROSTRUCTURE OF HARDENED POLYMER COMPOSITES REINFORCED BY
CARBON FIBERS

I.V. Zlobina, N.V. Bekrenev

The article presents the results of research on the microstructure of polymer composites in the
field of the matrix, reinforced fibers and the inter-phase zone conducted by the methods of
electronic microscopy. WE established an increase in the density of the matrix structure and
reduction in the share of the microcracks and cavities at simultaneous reduction of the size of
separate agglomerates after their interaction with the microwave electromagnetic field with the
frequency at 2450 MHz. We found an increase in contact points within the inter-phase zone, and
formation of the structured surface of carbon fibers, which improves their adhesive interaction
with the matrix. We admit that this change in the microstructure can used as one of mechanisms
for increasing durability of the hardened polymer composite materials under the influence of the
microwave electromagnetic field.

Keywords: microstructure, the microwave electromagnetic field, matrix, reinforced fiber, an
inter-phase zone, surface, density, agglomerates



