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CBY TEPMOOBPABOTKA JAUIJIEKTPUKOB C BOJIbHINMHA
MNOBEPXHOCTSMU B METOJIUYECKOM PEXXUME
B.O. KOnuna, B.B. 3axapos, C.B. Tpuropusiii, F0.C. Apxanrenbckuii
PaccmompeHbz KOHCMPYKYUs, mpaHCnopmHasi cucmema u mamemamudecKkoe Modeﬂupoeaﬂue
CBY mepmoobpabomxu OusieKkmpukos ¢ O01buumMu NOGEPXHOCHAMU 8 MEMOOULECKOM PedlcuMe.
KitoueBsie cnoBa: memoouueckasn u nepuoouveckas CBY anexmpomepmuueckue ycmaHo8KuU,
memoouueckuii pexcum, CBY mepmoobpabomka, KOHCMPYKYus, MpaHCHOPMHAS CUcCmeMa,
mamemamudecKkoe MO()Q]ZLlpOGCZHue mexHol0cu4ecKkoco npoyecca
A MICROWAVE DEVICE FOR HEAT TREATMENT OF DIELECTRICS WITH
LARGE SURFACE AREAS AT THE CONTINUOUS MODE
V.0O. Yudina, V.V. Zakharov, S.V. Trigorly, Yu.S. Arkhangelsky
The article considers the design, transport system, and mathematical modeling of microwave
devices for heat treatment of dielectrics with large surface areas at the continuous mode.
Keywords: continuous and intermittent microwave electrothermal plants, continuous mode,
microwave heat treatment, design, transport system, mathematical modeling of the technological
process

OIITUMMU3AIINA NPOLECCA DJDJIEKTPOJIMTUYECKOI'O TPABJEHUS
CTAJIBHBIX I/I3)1E.JII/II71
B.M. Paitropoackuii
Cmamus noceawena onmumMu3ayuu d1eKmpoaumuyeckoeo mpaesienus cmaneti mapok 20X13,
12X18HI0T, 0912C, 60C2A4, 70C2XA, Y84, Cm3cn, Cm10, Cm45, 15I'C. Ilposedeno cpasnenue
INIEKMPOIUMUUECKO20 U XUMUUYECKO2O0 mpPae6/IeHUAL, npuee()eﬂbl peuennibl 2J1EKMpPOIUNos u
XUmMudyecKkux mpaeumeﬂeﬁ YKA3AHHbIX MAPOK cmaju.
KiroueBrie cnoBa: NNEKMpoIUuUm, JeKmpoiumudecKkoe mpaeieHue, xumuiecKkoe mpaejilernue,
mMapka cmainiu, r1ecupyromiue KOMNOHERmMbsl
OPTIMIZATION OF ELECTROLYTIC ETCHING OF STEELWORKS
V.M. Raigorodsky
The article is devoted to optimization of electrolytic etching technique applied for the steel
types, including 20X13, 12X18N10T, 09G2S, 60C2A, 70C2XA, UBA, St3sp, St10, St45, and 15GC.
Comparison of electrolytic and chemical methods of etching, and compounding of electrolytes and
chemical etchants for the given steel types are provided.
Keywords: electrolyte, electrolytic etching, chemical etching, steel type, alloying components

HNEPCHHEKTUBbI YBE/IHWYEHHUS PECYPCA MUM30JISIHUU TATI'OBbBIX
SJEKTPOJABUI ATEJIEN
E.B. Hukonaes, M.A. IlonakoBa
Paccmampusa;omc;z 60NpPOCHL, CBA3AHHbLE C pACUemOoM pecypca U30IAYUOHHbIX KOHCH’ZpyKL;uIZ
ms20o6b6lxX aﬂeKmpodgueameﬂeﬁ ueco npodﬂeHueM 6 YCI0BUAX SKCnyamayuu.
KiroueBrle cnoBa: mseoswiil 3]16Kmp0()6u261meﬂb, pecypc usojiayuu, cucmema OXJZCID;‘COQHM}Z,
dNeKmpudecKkasi emKocms uzoJiAyul, pEﬂQﬁHblﬁ 3¢¢€KWZ, sayuma onit KOponkoeco 3aMblKaHus
PROSPECTS FOR INCREASING THE LIFETIME OF TRACTION MOTORS
INSULATION
E.V. Nikolaev, M.A. Polyakova
The article deals with the issues of estimating the lifetime of insulation systems for traction
motors, and extending the lifetime in the course of their operation.
Keywords: traction motor, lifetime of insulation, cooling system, electrical insulation capacity,
relay effect, short circuit protection



NPUMEHEHUE CHUMBOJIBHBIX MATEMATHYECKHUX METOJAOB H
MMPOI'PAMM B UCCJIEJOBAHUU NMITYJbCHbIX ITPEOBPA3OBATEJIEA
I1.A. Kowenes, C.B. ITapamonoB

Hpeacmaeﬂenbz Memoobl aHanusa napamempoes ()I/lCermelx U UMNYJIIbCHBIX IJIEMEHNIOB
INIEKMPOMEXHUUECKUX ycmpoﬁcme U KOMNIEKCOo6.

Memoowt u anzopummbsl peaiu3o6anbl 6 COBPEMEHHbLX NAKenax npocpamm KOMNbOmMeEpPHsblx
qu)OpMCZL;MOHHblx MEXHON02UU CUMBOJIbHBIX GbIYUCTICHUI.

Onucanvl cnocodvl 6v1600a AHAIUMUYECKO20 6blPAJICERHUA CUCHAIA U 60CCMAHOBIEHUS €20
Gopmbl nO COBOKYNHOCMU OUCKDEMHbIX 3HAYEHUU (OMCY€mos), NOJYYEeHHLIX 8 pe3yibmame
HANypHO20 9Kcnepumenma ujiu YucienHnoco MO@QJZMpOGClHuﬂ.

Ilpusedenvl npumepsvl ebluuUCIeHUL, PE3)IbMAMbl, MEKCMbl NPOCPAMM.

KiroueBrie ciioBa: UMNY1bCHbLE npeo6pa306ameﬂu, mamemamudeckoe ModeﬂupoeaHue,
CUMEBOJIbHbLE 6bIYUCTIEHUA

APPLICATION OF SYMBOLIC MATHEMATICAL METHODS AND
PROGRAMS IN THE STUDY OF PULSE CONVERTERS
P.A. Koshelev, S.V. Paramonov

The authors present the methods used to analyze the parameters of discrete and pulse elements
of electrotechnical devices and complexes.

The methods and algorithms are implemented in modern software packages of computer IT
programs of symbolic calculations.

The methods of deducing analytical expression of a signal and restoring its form based on a
set of discrete values received as a result of a full-scale experiment or numerical modeling
operation are described.

Keywords: pulse converters. mathematical modeling operation. symbolic calculations

NEPEXOJHBIE TIPOLHECCBI B CUCTEME DJIEKTPOIIUTAHUS
MATHETPOHA C KOMBHUHHUPOBAHHOH MATHUTHONH CHCTEMOHM TIPH
KOJIEBAHUSIX CETEBOT'O HATIPSI")KEHU S

N.A. Aptioxos, A.W. 3emiios, A.W. bopucenko

Jns coz0anusn mowmnwix eenepamopos CBY asnexmpomacnumuvlx Konebauuil nepcnekmueHbim
A8/15em st NPUMEHEHUEe MACHEMPOHO8 ¢ KOMOUHUPOBAHHOU MAZHUMHOU cucmemou. dmu npubopul
umerom Kpome noCmosAHHblX MacHUumoes OONnOAHUMENbHbLE IJIEKMPOMAZHUNIBL. Eﬂazoaapﬂ omomy
MaAcHEMPOHbL npu06pemaiom oKCeniyamayuorHrnvle xapakmepucmukKu, Komopbvle no360JIA10Mm
CYWeCmB8eHHO YRPOCMUMb CUCMeM) JJNeKMPOnUmanus npomviuiieHnou ycmanosku CBY
Hacpesda. OOHCZKO UCCeO008AHUA UCMOYHUKOE NUMAHUS MACHEMPOHOEB C KOM6uHup06aHHOZZ
MACHUMHOU —~ CUCMEMOU npakmu4iecku  omcynicmeyroni. B cmamve pacemampuearonics
ocobenrnocmu NnOCMpO€eHUsl UCMOYHUKOB6 NUmaHusl maxKux MmMacHempOoHO6. ﬂ]l}l uccneoosanus
OUHAMUYECKUX PeACUMO6 UCMOYHUKA NUMAHUA pa3pa6omaHa UMUMAYUOHHAA MoOenb 8 cpe()e
Matlab ¢ naxemom pacwupenus Simulink. Pe3ynemamuvl mooenuposanus npugedeHvl OJisl
UCMOYHUKA NUMAHUA MACHEMPOHRA MOUWHOCNbIO 6 kBm.

KiroueBrre CJIOBA: MACHEMPOH, OONOAHUMETbHBIL NIeKmpomacuum, cucmema
ANEKMPONnuUmMaHuAsl, nepexodele npoyeccosl, UmumayuoHHnoe MOO@JZMpOGdHue

TRANSITION PROCESSES IN THE MAGNETRON POWER SUPPLY SYSTEM
WITH A COMBINED MAGNETIC SYSTEM AT LINE VOLTAGE FLUCTUATIONS

I.1. Artyukhov, A.l. Zemtsov, A.l. Borisenko

To create powerful microwave oscillation generators, the use of magnetrons with a combined
magnetic system is a long-range objective. Apart from permanent magnets, these devices have
additional electromagnets. As a result, the magnetrons acquire unique operational characteristics
that can significantly simplify the power supply system of an industrial microwave heating
installation. However, there are few investigations into magnetron power supplies having a
combined magnetic system. The article discusses particular issues associated with designing
power sources for such magnetrons. To study the dynamic power supply modes, a simulation



model has been developed in the Matlab environment with the Simulink extension package. The
simulation results are provided for the 6 kW magnetron power source.

Keywords: magnetron, sub-electromagnet, power supply system, dynamic modes,
simulation

NCITOJIb30BAHUE PACHIPEJEJIEHHOM IT'EHEPALIUU HA
NPEANPUATUAX  YIJIEAOBbBIYU TIPU HEPABHOMEPHOM TI'PA®UKE
HATPY3KU CUCTEMBI

H.J. Cenuunno

Hccneoosanue muposvix meHOeHyull pazeumusi 31eKmpodHepeemuKy NoKa3blédem, umo 8
onudicariviue pems sHepeemura Poccutickou @edepayuu cmonkHemes ¢ npobremamu MopaibHo2o U
Qusuueckoeo ycmapenus 0bopy0o8anus nepeoai U pacnpeoeneHus 2NeKmpodHepeUuL, d makice ¢
HeobX00UMOCMbIO  UHMezpayuu  AlbMEePHAMUBHOL — DHEePeemuKu 8  CYUeCmsyiowyio
INIEKMPOIHEPLEMUYECKYIO  CUCTEeMY € COXPAHEHUeM  HAOeHCHOCMU  INeKMPOCHAOICEHUs.
nompebumeneti u ynpoujeHuem npoyecca mexHoI0eU4ecKo20 NPUcOeOUHeHUsl HOBbLX nompebumenetl.
Vuumeieas eviueckasanmoe, 8ecbMa aKmyaieH 60NpPOC UHMeSPAYUU 8  CYUeCmBYIOWYIo
9HEPeOCUCEM) HOBbIX peuleHull, MAaKux KaK UCMOYHUKU PACHNpPeOeNeHHOU 2eHepayuu Ha
npeonpusmus — KpynHvle nompeoumenu snekmposnepeuu. Hemanosadxicen 6 dannom onpoce onvim
3apyoedicHbix dnepeocucmem, Kumas, onvim KOmopozo 6 UCHOIb308AHUU AbINEPHAMUBHBIX
UCIMOYHUKOB 2eHEPAYUU MONCEM NOMOUb PEUUmb MHONICECTBO 8bI30608, KOMOpble Opocaem HAM
CE200Hs1  INEKMPOIHEPeMUUECKasi OMPACib, OCHOBHLIMU U3 KOMOPLIX AGIAIOMCA:  peuleHue
aKmyanvbHou npoonemvl CHuddceHus yeaepoooémxocmu BBII (Oexapoonuzayus), yeenuuenue 0onu
pacnpeoeneHHol eeHepayuu 8 oduell ceHepupyemMoll. MOWHOCMU (OeyeHmpanuzayus) u 2nyooKas
mpancopmayus npou3eo0Ccmed, noopasymMesaouias UCNoIb308anHue YUQDpouIX mexHonro2ui 01
onmuMU3aAyUY  OUHeC-NPOYecco8 U MeXHONo2UU Npou3eoocmea  (Oudxcumanuzayus). Ilepeo
PazeumulMy U pA38UBAIOWUMUCS  CIPAHAMU  OCHIPO  CMOUM — BONPOC — MOOEPHU3AYUU
IEKMPOIHEPLEMUUECKOU CUCTEMbL U GHEOPEHUsL HOBbIX UCMOYHUKO8 2eHepayul, 8 nepeyto ouepeds
B0300HOBIAEMBIX, MAKUX KAK 6eMpO2eHepayusl U CONHEUHAs 2eHepayusi, Komopvle MO2ym Cmamb
peuienuem VKA3aHHbIX Gblule OISl NeKMPOIHePemuyeckol ompaciu cmpausl. B cmamoee
NPOAHANUZUPOBAH NPOUECC BHEOPEHUSL UCTOYHUKO8 PACNpedeNeHHOU 2eHepayu Had NPOMbIULLEHHOM
npeonpusmuu  yeneoooviuu, ymo cnocooCmeyem HnOBbIUEHUI) IKOHOMUYECKOU d¢hgdexmusHocmu
npou3B00CMEa 3d Cuem CHUJCEHUs CMOUMOCMU NOMpedNaeMol 2NeKMpOdIHepeUl, a MmMakice
NOBbILUEHUIO HAOEHCHOCIU JTIeKMPOCHAOICEHUs NYMeM CHUNCEHUS GIUAHUS GHEUHUX CUCEMHbIX
Gakmopos Ha npoyecc INeKMpPOCHAOICEHUsT npeonpuamus. AKmyarbHocms cmamoit 00y Clo81IeHa
mem, uYmo npoyecc NOCMENneHHO20 6HeOpeHUs ANIbIMEPHAMUBHOL 2eHepayuu ene4ém 3a cobou
onpeoeyieHHble  6b1308bl Ol INEKMPOIHEPEMUKY, KOmopvle MmMpedVIom COBPEMEHHbIX U
ahhexmusHbIx peuteHuil.

KiroueBbie cioBa: anbmepramugHvle UCHMOYHUKU SHEP2Ul, PACNpeOeNleHHAs IHepeemuKda,

yeneodobvlua, eempozeHepayus, COJNHEUHAs 2eHepayusl, 3Hepeemudeckas 3¢@gexmusnocms,
deyenmpanuzayus, 0ekapOoOHu3ayus, OUONCUMATUZAYUS, AKMUBHOAOANMUBHblE — Cemi,
dHepecocucmema Kumas
USING DISTRIBUTED GENERATION AT COAL MINING ENTERPRISES
UNDER UNEVEN LOAD CURVE OF THE SYSTEM
N.D. Senchilo
A study of global trends in the development of the electric power industry shows that in
the near future the power industry of the Russian Federation will face such problems as
moral and physical obsolescence of power transmission and distribution equipment,
including the need to integrate alternative energy sources into the existing electric power
system while maintaining reliability of power supply and simplifying the process of
incorporation new consumers.
Taking into account aforesaid, there is a challenging issue related with integration of
advanced decisions, such as sources of distributed generation to enterprises as large



consumers of electric power. Experience of using the grids outside Russia is significant, in
particular, the China experience where application of alternative sources of generation can
effective in solving an array of problems in electric energy industry, including the following:
decarbonization, decentralization and digitalization.

Currently, the developed and developing countries require modernization of their power
systems and introduction of new sources of generation, primarily renewable sources, such as
wind and solar power that can help in resolving the problems faced by the power industry of
a country.

This article analyzes the process of introducing distributed generation sources to an
industrial coal mining enterprise, which contributes to an increase in economic efficiency of
an industry due to reduction of costs for electricity consumption, as well as improves
reliability of power supply by reducing the influence of external system factors on an
enterprise's power supply process. The relevance of the article is also due to the fact that the
process of gradual introduction of alternative generation entails certain challenges for the
power industry, which requires modern and efficient solutions.

Keywords: alternative power sources, distributed generation, coal mining, wind energy,
solar energy, energy efficiency, decentralization, decarbonization, digitalization, Smart grid,
Chinese power energy

IMOKA3SATEJIN HAIAEXHOCTHU 3JEMEHTOB PACHPEI[EJII/ITEJILHOﬁ
CETH 6-10 xB

A.U. Cunopos, C.I11. TaBapos, I'.X. Mamxuios

Ilpusooumcs oyenka nokazameneti HA0EHCHOCMU dleMeHMO8 pacnpederumenvhou cemu 6-10

kB. Ilo oannvim om OAO «lopodckas saekmpuueckas cemv 2. [ywanbe» (koauuecmeo
MPAHCHOPMAMOPHLIX  NOOCMAHYUL, —NPOMANCEHHOCMb  B8030VUWHLIX U KAOENbHbIX JTUHULL
Hanpsixcenuem 6-10 kB, konuwecmaso asapuii mpanc@opmamopHbix NOOCMAHYUL U NOBPENCOEHUT
6030yWHbIX U Kabenbubix aunutl 3a nepuod 2012-2016 22.) npousseden pacuem noxazamenetl
HaoexcHocmu  dnemenmos pacnpedenumenvrou cemu 6- 10xkB. Oyenxa HaodexcHocmu
np0u3eedeﬂa no Cﬂe()yfou;ww nokazamessim. HNOmMOK omkKasa, epemsi 60CCNMAHO6I1EHUA
I’l06p€JfC0€HHblx INNEMEHMOo6 U He()OOI’}’lI’lyCK JJIEKMPOIHEp2UU, C6A34HblL C Nepepbleom
3ﬂ€KMpOCHCl6JfC€HM}1 nompe6umeﬂeﬁ. YCmaHOSJleHO, umo 6ce noxazamenu HaAOeNCHOCMU
paccmampusaemovlx — 1eMeHmo8 HAX00amcs  evlie Oonycmumvlx 3Hadenuu. Ha oOonio
HeO0OMNYCcKa JIeKMpOIHEPSUU 8 PACCMAMPUsaemvblx cemsax npuxooumcs 6onee 10% om eécelti
nompeoaeHHOU ObIMOBLIMU HNEKMPONPUEMHUKAMU.

KiroueBsie ciioBa: anekmpocuaboicenue, pacnpedenumenvhuvle cemu 6-10 kB, moka3arenun
HaJACKHOCTHU

RELIABILITY INDEXES OF COMPONENTS OF THE DISTRIBUTION
NETWORK 6-10 KV

A.l. Sidorov, S.Sh. Tavarov, G.H. Majidov

The research is devoted to estimating reliability indexes of components of the distribution

network 6-10 kV. According to the data from OAO Dushanbe City Power Grid (the number of
transformer substations, spread of air and cable lines with the voltage at 6-10 kV, the number of
accidents at transformer substations and damages of air and cable lines within the period of 2012-
2016), the calculation of reliability indexes was made for the components of the distribution
network 6.10 kV. The reliability assessment is made regarding the following parameters: the fault
stream (), restoration time of the faulty components (t....), and undersupply of electric power
(AW) are connected with the breaks in the power supply to consumers. It has been established that
all reliability indexes of the considered components exceed the permissible values. More than 10%
of the power consuming units constitute the share of undersupply of electric power in the
considered networks.



Keywords: power supply, distribution networks 6-10 kV, reliability indexes

BUAbI ®PUKCAIIUU SAMEJIJIAIOINUX CUCTEM B JIAMITIAX BEFYIIIEI71 BOJIHbI
C.A. KanMpikoB

Paccmompeﬁbz OCHOBHbBIE CHOCOObL Kpenjienus 3amedfz}110u;ux cucmem cnupailbHoco muna 6
aamnax 6e2yweti 6onnvl. llposeden ux cpasHumenvbHulll AHAIU3 C YY4emoM O0COOeHHocmel
Kaxcoo2o cnocoba guxcayuu sameodnsiouielt cucmemvl 8 kopnyce obonouxu. Onpedenenvi
nepcnekmueHvle Hanpaejlenus Kpenjienus 361]1/160]15[}01/0;1/{)( cucmen, I’IOOXOO}ZWMQ ons
UCNONB306AHUA 8 WUUPOKONOJIOCHBLX J1IAMNAX MUITUMENPOB0O2C0 ouanasona.

KmoueBsle cioBa: saamna 662)/1(4611 60JIHbl, 361./!/160]1}1}01(461}1 cucmema, mMpuaHe)iIIyusl,
mepmoobIcamue, ONOPHLILL CMEPHCEHb, CRUPATTL
TYPES OF FIXING SLOW-WAVE STRUCTURES IN TRAVELING WAVE TUBES
S.A. Kalmykov

The paper covers the main methods of fastening spiral-type slow-wave structures in traveling-
wave tubes (TWT). A comparative analysis was carried out taking into account the characteristics
of each type of fixation of slow-wave structures in the shell casing. The advanced trends in fixing
the slow-wave structures to be used in wideband millimeter-wide TWT have been identified.

Keywords: traveling-wave tube, slow-wave structure, triangulation, thermal shrinkage,
support rod, spiral

PE3VJIBTATBI PABPABOTKH MOI.[[HOI71 IMUPOKOMOJOCHOW CHUPAJBHOM
JbB MUWJIJIMMETPOBOI'O IUAITIA30HA
J.N. Kupuuenko, B.1. PoroBun
Paspabomana xoncmpykyus manowymawer wuUpoKonoioCHoU J1amnbl 0Oe2yujell B0JHbL
MUTLIUMEMPOBO20 OUANAZOHA C 8bIXOOHOU HenpepvléHo MowHocmbio om 70 0o 100 Bm.
Kiroueswie cnosa: JIBB, MII®C, MM JIFB, muiiumemposulii Ouana3ox O1uH 60JH
OUTCOME OF THE DEVELOPMENT OF A POWERFUL WIDE-BAND SPIRAL TWT
OF THE MILLIMETER RANGE
D.I. Kirichenko, V.I. Rogovin
A low-noise, wide-band millimeter-wave traveling-wave lamp with an output continuous power
of 70 to 100 W, to be used in advanced electronic countermeasure, has been developed.
Keywords: TWT, MPFS, MM TWT, millimeter wavelength range

Ob OLHEHKE KOS®®UIIUEHTA 3ATYXAHHUS B META/VNIMUECKUXCTEHKAX
KOAKCHAJIBHO-CEKTOPHOI'O BOJIHOBOJA
A.A. CkBOp110B

Tlonyueno keazuanarumuyeckoe evipadcenue 01 pacudema Kodgguyuenma 3amyxanus,
00VCN06/IEHHO20 NOMEPAMU 8 MEMANTUYECKUX CIEHKAX KOAKCUAIbHO-CEKMOPHO2O B0IHOB00A C
0OHOPOOHBIM OUDIEKMPUHECKUM 3anoaHeHUeM. Ilpusoosamcs pe3yibmamol
K8A3UAHATUMUYECKO20 pacuema Kodgh@uyuenma 3amyxanus ¢ Memaiiuyeckux CmeHKax noaio2o
KOAKCUATIbHO-CEKMOPHO20 BOTHOB00A NPU PA3TUYHBIX 3HAUEHUSX €20 2e0MeMPUecKux pasmepos
u pabouell OIUHbL BOJHBI, KOMOpble MO2Ym Obimb UCNOAb308aHbl npu nocmpoeruu CBY
VCMPOUCME PA3IUYHO20 HAZHAYEHUs, BbINOJIHEHHbIX HA OCHO8e paccMampueaemou JuUHUU
nepeoauu.
KnroueBsie crnoBa: xoaghguyuenm 3amyxanus, memaniuyeckue CMeHKU, KOAKCUATbHO-
CEeKMOPHDIL  BOJHOB00, NPAMOY20JIbHbIU B0IHOB00, KPUMUYECKAs OAUHA, OCHOBHAS BOJIHA,
K8A3UAHATUMUYECKAS. MemMOOUKA
ON ESTIMATION OF ATTENUATION COEFFICIENT IN THE METAL WALLS OF
THE COAXIAL-SECTOR WAVEGUIDE
A.A. Skvortsov



A quasi-analytical expression for calculation the attenuation coefficient caused by the losses
in the metal walls of the coaxial-sector waveguide with a homogeneous dielectric filling is
obtained. The results of the quasi-analytical calculation of attenuation coefficient in the metal
walls of the hollow coaxial-sector waveguide for different values of its geometrical sizes and the
operating wavelength which can be used in designing microwave devices on the basis of the
considered transmission line are presented.

Keywords: attenuation coefficient, metal walls, coaxial-sector waveguide, rectangular
waveguide, cut-off wavelength, dominant mode, quasi-analytical technique

NCCJIEAOBAHUE BJIUAHUS OBPABOTKH OTBEPXKJEHHbBIX
YIJIEIIVIACTUKOB CO BCTPOEHHBIM MOJIHUE3AIIIUTHBIM INOKPBITUEM B
CBUY JIEKTPOMATHUTHOM MMOJIE HA nx SJIEKTPUUYECKHUE
XAPAKTEPUCTUKHA

N.B. 3n06una, 1.1O. JIykos

C yenvio noevlueHUusi CMOUKOCMU UWUPOKO NPUMEHSIOUUXCS 8 KOHCMPYKYUSX CO8DEMEHHbIX
JIeMAamenbHblX annapamos NOTUMEPHBIX KOMROZUYUOHHbIX mamepuanog (IIKM) k cmamuueckomy
INEKMpuULecmey U paspsoam MOIHUL NPU NPOXOHCOEHUU JIeMAMeNbHbIM annapamom 2po306biX
@pponmos 6 ux cmpyKmypy 6KIOYaromcs pasiuuHvle Monanuesawumusle noxkpoimus  (M3II).
Buinonnenvl  uccie0osanus HeKOmMopvIX INEKMPUUECKUX XApakmepucmuxk Veaenidcmukos co
e6cmpoeHnvbiM 8 nosepxrHocmuviti ciou M3I1 6 6ude mMeoHOU cemKku nocie ux Kpamko8peMeHHOLU
obpabomxu 8 omeeparcoenrom cocmosnuu 6 CBY anexmpomaznumuom noie ¢ niomHocmulo NOMoKa
onepeuu (17-18)x10% mxBm/cm?. Yemanoeneno yeenuuenue nanpsocenus npobos om 5 0o 7 pas
COOMBEMCMEEHHO NPU NEPEMEHHOM U NOCMOSHHOM moke. [lokazano, umo npu 5mom 21eKmpuyecKas
eMKOCmb 00pabomanHblx 00pasy08 CHUNCEHA OMHOCUMENbHO KOHMPONbHLIX 8 7,5 paza. [lonyuennvie
pe3yibmamsl MO2ym Oblmb UCNOTL30BAHbL NPU PA3PAbOMKe MEeXHOA0UU QUHUUHOU 00pabomKu
uzoenuui uz IIKM Ona nosvluieHus ycmoudusocmu NOCIeOHUX K 6030€UCmEUt0 ammocgheprozo
IIeKmpu4ecmed.

KmroueBble crnoBa: monnuezawumnoe noxkpoimue, CBY snekmpomaznumuoe noine, nommepHvie
KOMNO3UYUOHHbLE MAMEPUATBL, TIeKMPUYECKUe C8OLICMEA, HanpsidiceHue npooosl, MoK ymeyuKu
EFFECT OF THE TREATMENT OF CARBON FIBER REINFORCED PLASTICSWITH
AN INTERNAL LIGHTNING-PROOF COATING RESEARCH IN THE MICROWAVE
ELECTROMAGNETIC FIELD ON THEIR ELECTRICAL SPECIFICATIONS
I.V. Zlobina, D.Yu. Lukov

In order to increase the resistance of polymer composite materials (PCM) widely used in

the designs of modern aircraft to static electricity and lightning discharges during the
passage of thunderstorm fronts by the aircraft, various lightning-proof coatings of the MFP
are included in their structure. Studies of some electrical characteristics of carbon plastics
with embedded in the surface layer of the MSP in the form of a copper grid after their short-
term treatment in the cured state in a microwave electromagnetic field with an energy flux
density (17-18)x104 mW/cm?. The breakdown voltage was increased from 5 to 7 times,
respectively, at alternating and direct current. It is shown that the electrical capacity of the
treated samples is reduced relative to the control 7.5 times. The obtained results can be used
in the development of finishing technologies of PCM products to improve the stability of the
latter to the effects of atmospheric electricity.
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Hpedcmaeﬂena KOHCMPYKYUsl KaJlopumempuiecKoco usmepumeisli MouwHocmu ¢ ouanasone
CBY ¢ npumenenuem co8pemeHHbIX NPOCPAMMHBIX U MEXHUYECKUX CPeOCMmS.
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meter with a microwave range using advanced software and hardware.
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