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MATEMATUYECKOE MOJIEJIMPOBAHUE MHOT'OBOJIHOBOM CBY YCTAHOBKU
JUIA CYIIKU [TPOAYKTOB

b.K. Cusskos, C.B. I'puropbsx

CBY rtexHONIOTMM  3aHMMAlOT Bce  OojblIee MECTO B CCIbCKOM  XO3SHCTBE H
nuinenepepadaTpBaOIeil  MPOMBIIUICHHOCTH. B dYacTHOCTH, B ToOCieqHee BpeMms JUis
dbepMepcKUx XO3SHCTB Bce 0oJjiee BaKHOE 3HAYCHHE MpuoOperaeT »HeprodhdeKTuBHOE,
MajiorabapuTHoe OOOpYAOBaHHME ISl CYIIKH PA3JIHYHBIX THUIIOB CEIbXO3MPOIYKIIMH U
MpeABapHUTEIIbHON 00pabOTKH ee Tepe 3aKIaIkol Ha JUITeNIbHOe XpaHeHue. [ ymeHbIeHus
rabaputoB yctaHoBku CBY cymiku HCMONB3YIOT IBOWHOM MPOXO/ MPOIYKTA YepPe3 OJHY KaMepy
3a OAWH IINKJI O6paH_IeHI/I$I KOHBeﬁepa, OAHAKO 3TO IIPHUBOJUT K BO3PACTAHHUIO HCPABHOMCPHOCTHU
pacnpenenenuss CBY sHeprum oT KOHIOB K cepeauHe Kamepbl. [IpuMeHeHHE HECKOIbKUX
TCHCPATOPOB, BBOABI SHCPIrUU KOTOPBIX B KaMCPy paCHpCAC/ICHbI BAOJb €€ IJIMHBI, ITO3BOJIACT
YMEHBIINTh HEPAaBHOMEPHOCTh pacupenenenus CBY sneprum Brosp kamepsl. B aToMm ciiydae
KaMmepa paboTaeT B pPEKMME MHOTOBOJIHOBOW OOpaOOTKM MPOAYKTa 3a CYET NPUMEHEHHS
Heckosbkux He3zaBucuMbIX CBY reneparopoB. IlpuBeneHbl pe3ynbTaThl MaTeMaTHUYECKOI'O
MOACIINPOBAHUA PA3JIMIHBIX CXCM IMIOCTPOCHUA TAKUX YCTAHOBOK.

KiroueBrle ciioBa: MaTeMaTHYeCKOE MOJCIIMPOBAHUEC, MATCMATUYCCKHUEC MOJICIIHU, YCTAHOBKU
MHOTOBOJTHOBOM CBY Cymku CcenbCKOXO3WCTBEHHOM MpOayKiuu, pactpeaenenne CBY
OHCPIUH BAOJIb KaMCPhbI

MATHEMATICAL MODELING OF MULTI-WAVE MICROWAVE INSTALLATIONS FOR
DRYING PRODUCTS

B.K. Sivyakov, S.V. Grigoryan

Microwave technologies are increasingly important in agriculture and the food processing
industry. In particular, energy-efficient, small-sized equipment for drying various types of
agricultural products and pre-processing them before laying them for long-term storage has
become increasingly important for farms in recent years.

To reduce the size of the microwave drying unit, a double pass of the product through one
chamber during one cycle of the conveyor circulation is used, but this leads to an increase in the
uneven distribution of microwave energy from the ends to the middle of the chamber. The use of
several generators whose energy inputs to the chamber are distributed along its length reduces
the uneven distribution of microwave energy along the chamber. In this case, the camera
operates in multi-wave product processing mode by using several independent micro-wave
generators. The results of mathematical modeling of various schemes for constructing such
devices are presented.

Keywords: mathematical modeling, mathematical models, installations of multi-wave
microwave drying of agricultural products, distribution of microwave energy along the chamber

TEXHOJIOTUYECKAA YCTAHOBKA JJIA CBY CYIIKU [TIMJTIOMATEPHUAJIOB

M.U. Tyxsarymnus, P.C. Aunos

CocraBieHa  KOHCTPYKTHBHas  CXeMa  TEXHOJOTMYECKOM  ycTaHOBKM.  PazpaboTaHbl
UMUTAIMOHHAs MOJENIb M KOHCTPYKLHSA TEXHOJIOTHYeCKo ycraHoBku ania CBY cymkn
NUIOMAaTepUajoB BpallleHHeM HMX B IMPOCTpPAHCTBE paldouell Kamepbl MpPU JUCKPETHOM
pacmojoKeHU MarHeTpoHoB. llpuBeneHbl pe3ynbTaTbl MOJEIMPOBAHUS IIpolEecca CYUIKH
nrradesns MUJIOMaTepHaioB B TEXHOJIOTUYECKON YCTaHOBKE.

KnroueBple cioBa: CBY cymka, MMHUTallMOHHAasT MOJENb, TEXHOJOIMYECKas YCTAaHOBKA,
MarHeTpOHbI, MUJIOMAaTepHalbl, BIaXKHOCTh, TEMIIEpPATYpa

PROCESS UNIT FOR MICROWAVE DRYING OF LUMBER

M.I. Tukhvatullin, R.S. Aipov



A constructive diagram of the technological installation is drawn up. A simulation model and the
design of a technological installation for microwave drying of lumber by rotating them in the
space of the working chamber with a discrete arrangement of magnetrons have been developed.
The results of modeling the process of drying a stack of lumber in a processing unit are
presented.

Keywords: microwave drying, simulation model, technological installation, magnetrons, lumber,
humidity, temperature

JIABEPHBIE TEXHOJIOTMM B HAYKE W [POU3BOJACTBE (OB30P). 1.
TEXHOJIOTMYECKUE OCOBEHHOCTU JIASEPHOI CBAPKU U IMAMKHU PA3JIMYHBIX
MATEPHAJIOB

C.K. Cnepanckuii, 1.B. Poguonos

B 0030pHOI#1 cTaThe pacCMOTPEHBI Ja3epHbIe, THOPUIHBIE 1 KOMOMHUPOBAHHBIC CXEMBI CBApPKH.
IToka3zaHbl MCTOABI CBAapPKH PA3JIMYHBIX KOHCTPYKIMOHHBIX MATCPHUAIOB, OTIHMYAIOINHUXCA II0
CBOMM (PM3MUYECKUM W MEXaHWYEeCKUM CcBoiicTBaM. [IpuBeneHbl MeXaHU3MbI (OPMHPOBAHHS
CBApHOTO IB4, pPa3HbIC IIO0 THUITY TCIIONMIPOBOAHOCTU HIIM IMMApOTra30BOTO0 KaHaJId, a4 TaKXKe
PACCMOTPCHO BJIMAHUC Pa3JIAMYHBIX 3alIUTHBIX TIa30B Ha Ka4YC€CTBO CBAPHOI'0 COCAWHCHUA.
Omnucanbl ocobeHHocTH mpuMeHeHus ra3obix CO2- u TBepaoTenbHbX Nb:YAG-nazepoB amns
COCAMHCHUA MaTCpHUAIOB.

KiroueBrle cioBa: J'IEBGpHBIﬁ JIy4, JIa3€pHO-AYyroBasd FI/I6pI/IILHa}I CBapkKa, KOM6I/IHI/IpOBaHHaH
T'OJIOBKA, PCKHUM TCILJIOMIPOBOJHOCTH, PCKHUM IMapPOrasoBoOro KaHajia

LASER TECHNOLOGY IN SCIENCE AND INDUSTRY Part 1: TECHNOLOGICAL
FEATURES OF LASER WELDING AND SOLDERING OF VARIOUS MATERIALS

S.K. Speransky, 1.V. Rodionov

The review article discusses laser, hybrid and combined welding schemes. The methods of
welding various structural materials differing in their physical and mechanical proper-ties are
shown. The mechanisms of weld formation by the type of heat conduction or vapor-gas channel
are given, and the effect of various protective gases on the quality of the welded joint is
considered. Features of the application of gas CO2 and solid-state Nb: YAG lasers for joining
materials are described.

Keywords: laser beam, laser-arc hybrid welding, combined head, heat conduction mode, vapor-
gas channel mode

TPAHCIIOPTHBIE CUCTEMBI CBY DJIEKTPOTEXHOJIOTMYECKHMX YCTAHOBOK HA
KAMEPAX I'MBPUJIHOI'O TUITA

B.O. IOauna, 10.C. Apxanrenbckuit

PaccMoTpensl  BapumaHThl ~ KOMIIOHOBKM M pacdeT  TpaHcmopTHeix cuctem CBY
QJICKTPOTCXHOJIOTHYCCKHUX YCTAHOBOK Ha KaMeEpax FI/I6pI/II[HOFO THIIA, pa6OTaIOH_II/IX B
MCTOANYECKOM PECIKHUME. HpezmomeHH BAapHWAHTBlI MPHUMCHCHUS OJICKTPOIIPHUBOJAa B TaKHUX
TPAHCIIOPTHBIX CUCTEMAX.

Kunrouesble cioBa: TpancnoptHas cucremMa, CBY syiekTpoTexHoIornyeckass yCTaHOBKa, Kamepa
FI/I6pI/IIlHOl“ O THUIIa, MCTOI[I/I‘-ICCKI/Iﬁ PCKUM, PaCUCT, SJICKTPOIIPHUBO/

THE TRANSPORT SYSTEM OF THE MICROWAVE ELECTROTECHNOLOGICAL
INSTALLATIONS ON THE CAMERAS HYBRID TYPE

V.0. Yudina, Yu.S. Arkhangelsky

Variants of arrangement and calculation of transport systems of microwave electro-technological
installations on the chambers of hybrid type working in a methodical mode are considered.
Variants of application of the electric drive in such transport systems are offered.

Keywords: transport system, a microwave electrotechnological installation, a methodical mode,
the electromechanical system



I[BYXTAKTHBIPI NCTOYHUK BTOPUYHOI'O DSJIEKTPOIIMTAHWUA MATHETPOHA
JIJ151 ©OPMUPOBAHUS YCTOMUYMBOI'O CBY PA3PSIIA B IIOTOKE I'A3A

W.H. AaTtonos, A .H. [Iumenos, O.H. IInmenoBa

Hpe,I[CTaBJ'IeHa KOHCTPYKIHUA  ABYXTAKTHOI'O HUCTOYHHKA  JSJICKTPOIIMTAHHWA  MArH€TpoOHa,
MOCTPOCHHAad Ha OCHOBC HM3BCCTHBIX CXCMOTCXHHUYCCKHUX peLHeHI/Iﬁ C IMPUMCHCHUCM CGprIHO
BBIITYCKA€MbIX KOMITOHEHTOB W IpeAHa3HauCHHas s ycToiunBor padoTsl CBY miazmorpona
aTMoc(hepHOTro JaBICHMS.

KiroueBrle cioBa: O,Z[HOHOJIYHepI/IO,I[HHﬁ YABOUTEIIb HAIPSAXKCHUA, PETYIUPOBKAa MOIIHOCTH
Maraerposa, ycrouusbiii CBY pazpsa, CBY miasmorpon

A HALF-WAVE MAGNETRON SECONDARY POWER SUPPLY FOR THE FORMATION
OF THE APPLICATION OF A MICROWAVE DISCHARGE IN A GAS STREAM

I.N. Antonov, A.N. Pimenov, O.N. Pimenova

The article presents the design of a half-wave magnetron power supply, built on the basis of
well-known circuitry solutions using batch-produced components, for the stable operation of
atmospheric microwave plasma torches.

Keywords: half-wave voltage doubler, power adjustment of the magnetron, stable micro-wave
discharge, microwave plasmatron

PE3VJIbTATBI OKCITEPUMEHTAJIBHBIX I/ICCJIEI[OBAHI/IIZ CYIIKHA
I[MMJIIOMATEPHUAJIOB B CBY YCTAHOBKE

M.H. TyxBarymimH

HpI/IBeI[eHBI PE3YyIbTaThl SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ CYIIKH IMHIIOMATCprUuaJIOB B CBY
TEXHOJIOTUYECKON YCTaHOBKE C BpALEHMEM WX B IPOCTPAHCTBE paboyeil Kamepsl Npu
JTUCKPETHOM pACIOJIOKEHUU MarHeTpoHoB. PaccMoTpensl ueThipe pexuma paborsl CBY
TEXHOJIOTHYUECKOHU YCTAaHOBKHU: JIBa pPCKHUMa C BpPALICHHUEM mrabeirst mujioMaTrcpuaioB, IBa
peKuMa — oe3 BpalliCHUAA. Onucanbl TEXHOJIOTHSI 3arpy3kKu YCTAaHOBKHU W MCTOIAHKA IMPOBCACHUSA
SKCIICPUMCHTAJIbHBIX HCCHGILOBaHHﬁ.

KiroueBrle ciaoBa: CBY TexHooruueckas YCTaHOBKaA, COCHOBBIC JOCKH, PCIKUMBI pa6OTBI,
MarHeTpoH, MEXaHU3M BpallleHUs MTa0eIs MUJIOMaTepPUaIOB, TEMIIEPATypa, BIaXKHOCTh
RESULTS OF EXPERIMENTAL RESEARCHES OF DRYING OF LUMBER IN A
MICROWAVE INSTALLATION

M.1. Tukhvatullin

The results of experimental studies of drying lumber in a technological unit by rotating them in
the space of the working chamber with a discrete arrangement of magnetrons are presented. Four
modes of operation of the technological installation are considered: two modes with rotation of
the stack of lumber, two modes — without rotation. The installation loading technology and the
experimental research technique are described.

Keywords: technological installation, pine boards, operating modes, magnetron, rotation
mechanism of a stack of lumber, temperature, humidity

CTPYKTYPHBIN AHAJIN3 [MTPOLIECCA DJIEKTPOMEXAHUWYECKOI'O
I[TPEOBPA3OBAHN A SHEPT'

J.A. Beipbixanos, I'.I'. Yrapos, B.1. Momikux

[IpencraBiaeHbl pe3yabTaThl CTPYKTYPHOTO aHalM3a IPOLECCOB  DIEKTPOMEXAHHMUECKOTO
npeoOpa3oBaHus SHEPrUU B Haubosiee ooO1IeM Buie 0e3 yueTa SBJIEHUIN rUcTepe3nca, BUXPEBBIX
TOKOB U TIOTOKOB PacCEesIHUS MarHUTHOT'O TOJIA.

KiroueBble cioBa: 2JIeKTpPOMEXaHUIeCKOe TPe00pa3oBaHe SHEPTHH, HIEKTPHUECKAsi MOIITHOCTb,
MarHuTHas MOIITHOCTh, MEXaHUYECKasi MOITHOCTb, CTPYKTYpHAs CXeMa, SHepIus

STRUCTURAL ANALYSIS OF THE PROCESS ELECTROMECHANICAL ENERGY
CONVERSION

D.A. Vyrykhanov, G.G. Ugarov, V.I. Moshkin



The results of the structural analysis of the processes of Electromechanical energy con-version in
the most General form without taking into account the phenomena of hysteresis, eddy currents
and magnetic field scattering flows are presented.

Keywords: electromechanical energy con-version, electrical power, magnetic power, mechanical
power, block diagram, energy

VYHUBEPCAJIbHBII MCTOYHHUK I[MUTAHMS MHOI'OYPOBHEBOI'O WHBEPTOPA
HAIIPSDKEHMS C 3AJJAHHBIM TAPMOHMYECKMM COCTABOM BBIXO/JHOM
KPUBOM

E.E. Mupropoackasi, H.II. Mutsamun, FO.b. Tomamesckuii, FO0.M. T'omembuoBckuii, A.1O.
MupoOIHUYEHKO

PaccMmoTpensl cTpykTypa M 0COOEHHOCTH (DYHKIIMOHMPOBAHUS YHHUBEPCATBLHOIO HMCTOYHHKA
IUTaHUsI MHOTOYPOBHEBOI'O MHBEPTOpA HANPSDKEHUS B COCTaBE IIPeoOpa3oBaress ¢ 3aJaHHBIM
CIICKTPOM BBIXO,I[HOP'I KpPIBOfI. BBCI[eHBI [IoKasarejii KadecCTBa pa6OTBI Hp606p330BaTeJ'I}I,
MNPUBCACHLI PE3YJIbTAaTbl MOACIUPOBAHUA Hp€06p330BaTeHﬂ npu pcajr3allii BbBIXOAHOI'O
HaIIps2KCHUA C PAa3JIMUHBIMU  IIapaMETpaMM CIICKTpPA. Hpeo6p330BaTeJ1L npeaHasHa4YCH JJId
pcamn3anu TEXHOJIOTHYCCKUX ITPOUCCCOB, Tpe6yIOHII/IX HUCTOYHHUKHU C 3aJaHHBIMU ITapaMCTpaMu
CIICKTpa HAIIPSKCHUSI.

KirroueBsle €10Ba: MHOTOYpOBHEBBIE MHBEPTOPHI HANPSKEHMS, YPOBEHb HANPSKCHMS, CIIEKTD,
I/IMl'IyJ'ILCHHﬁ Hp606paSOBaTeJ'IB, MaremMaTndyeckasa MOACIb

UNIVERSAL POWER SUPPLY FOR A MULTI-LEVEL VOLTAGE INVERTER WITH THE
REQUIRED SPECTRUM OF THE OUTPUT VOLTAGE

E.E. Mirgorodskaya, N.P. Mityashin, Yu.B. Tomashevskiy, Yu.M. Golembiovskiy, A.Yu.
Miroshnichenko

The structure and operating features of a universal power source for a multilevel volt-age
inverter as a part of a converter with a required spectrum of the output voltage are considered.
Parameters of the converter quality of operation are introduced. Results of the converter
simulation when realizing the output voltage with various spectrum parameters are presented.
The converter is intended for the realization of technological processes requiring sources with
specified parameters of the voltage spectrum.

Keywords: multilevel voltage inverters, voltage level, spectrum, impulse converter,
mathematical model

YCTPOHCTBO ABTOMATHU3MPOBAHHOI'O MOHUTOPHHI'A KAYECTBA
SJIEKTPUYECKOM SHEPT' MU B IIOJA3EMHbBIX CETIX YT'OJIBHBIX IIAXT

JI.A. ITnamanckuii, M.}O. Pemernsx

[llupokoe BHeIpeHHE MpeoOpa3oBaTEIbHBIX YCTPOWCTB B  KOMIUIEKC —00OpYyIOBaHUS
BBICOKOTIPOU3BOUTENBHBIX YIOJIbHBIX IIAXT BBIIBUIIO PSJ OCOOCHHOCTEH, KOTOphIe HEOOX0IMMO
YUNTBHIBaTh JJIs1 OLEHKH ero dddextuBHoi paboTel. K HHUM oTHOcHTCS cucTeMa
AIIEKTPOCHAOKEHHUS, CTPYKTYpy KOTOPOH HEOOXOJMMO CKOPPEKTHPOBaTh ITyTeM CO3IaHUs
BMECTO  €AMHOTO  paclpeleUTeNIbHOTO  IMyHKTAa WO  DHEPromoes3a  HECKOJbKHX
pacrpeeuTeNIbHBIX MYHKTOB, KaKIbli W3 KOTOPBIX OOECIeYMBaeT 3JIEKTPOIHEPrHen
OTIpE/ICNIEHHYIO SHEPrOeMKYI0 TpYIMIy MNOTpeOuTeneil, COeAMHEHHBIX B E€IUHYIO JIOTMYECKU
cBsizaHHYIO0 cucteMy. Creayer OTMETHTh, YTO HalMuyue NpeoOpa3oBaTeNbHBIX YCTPOMCTB B
CUCTEME DJIEKTPOCHA0XKEHUSI NPUBOAMT K CHIKEHHIO KauecTBa AJIEKTPUYECKOM HHEPIrHH.
BrimonHeH aHaiu3 BBIEMOYHBIX KOMOAWHOB BBICOKOIPOHM3BOJUTENBHBIX YTOJIBHBIX MIAXT Ha
IpeIMeT Haluuus MpeoOpa3oBaTeIbHBIX YCTPOMCTB M UX YICNIbHBIH BeC B CHCTEMax
AIIEKTPONPUBOOB KOMIIJIEKCOB.

Jlis oueHKH BIIMSHUA NMPEoOpa3oBaTEIbHBIX YCTPOMCTB HA MUTAIONIYIO CETh U KOPPEKTHPOBKH
NOKa3aTelnel, OLCHMBAIOIIMX 3TO BJIMSHHUE, MPEAJAraercsi HCIOJIb30BaTh  yCTPOUCTBO
ABTOMATU3MPOBAHHOTO MOHMTOPHMHIA KauecTBa 3JEKTPUUECKON SHEPruu B MOJ3EMHBIX CETSX
yrosibHbIX axT. [IpeacraBneHHOe yCTPOMCTBO MO3BOJISET OCYIIECTBIATh aBTOMATU3UPOBAHHBIN



MOHHUTOPHHT MOKa3aTeel KauecTBa YHEPTUHU; MPOU3BOAUTE yUeT (akTHuecKkoro koddduimenra
MOIITHOCTH, TTOBBIIIAsS €ro JJ0 HOPMATUBHOTO 3HAYCHUS, 0OecTieunBasi TeM caMbIM 3P (HEKTUBHYIO
paboTy MOA3EMHBIX OTPEOUTENEH YrOIbHBIX HIAXT.

KiroueBrle citosa: yrojibHas InaxTa, CHCTEMa BJ'IGKTpOCHa6)KeHI/I$I, Kade€CTBO 3H6KTpI/I‘IeCKOI71
SHCpPIrruv, aBTOMATU3HWPOBAHHAA CHCTCMAa KOHTPOJA KadeCTBa BHCKTqueCKOﬁ SHEPruu,
FapMOHI/I‘leCKI/Iﬁ COCTaB CETH, IMOA3CMHBIC OJJICKTPHUYECKHUE CCTH, KOMIICHCAIUA peaKTHBHOﬁ
MOII[HOCTH,

AUTOMATED MONITORING DEVICE QUALITY OF ELECTRIC ENERGY IN
UNDERGROUND NETWORKS COAL MINE

L.A. Plashchansky, M.Yu. Reshetnyak

The widespread introduction of Converter devices in the equipment complex of high-
performance coal mines has revealed a number of features that need to be taken into account to
assess its effective operation. These include the power supply sys-tem, the structure of which
must be adjusted by creating, instead of a single distribution point or power train, several
distribution points, each of which provides electricity to a certain energy-intensive group of
consumers connected to a single logically connected system. It should be noted that the presence
of Converter devices in the power supply system leads to a decrease in the quality of electric
energy. The analysis of dredging combines of high-performance coal mines for the presence of
Converter devices and their specific weight in the systems of electric drives of complexes is
performed.

To assess the impact of Converter de-vices on the power supply network and ad-just the
indicators that assess this impact, it is proposed to use an automated monitoring device for the
quality of electric energy in underground coal mine networks. The proposed device allows to
implement automated monitoring of energy quality indicators; to take into account the actual
power coefficient, increasing it to a nominal value, thus ensuring the efficient operation of
underground coal mine consumers.

Keywords: coal mine, power supply system, quality of electric energy, automated system for
quality control of electric energy, harmonic composition of the network, underground electric
networks, reactive power compensation, electromagnetic compatibility

O®OPMUPOBAHUE XAPAKTEPUCTHUK UMITPETHHUPOBAHHBIX KATOJIOB
[IPUBOPOB M-THUIIA C MI'HOBEHHOM T'OTOBHOCTBIO HA OCHOBE
COBEPIHIEHCTBOBAHUWA SJIEKTPOTEXHOJIOTMYECKUX ITPOLIECCOB

O.[. Tumenko, A.4. 3opkun, U.B. Ponnonos, A.A. Tumenko, E.H. ['opbynosa

BrnepBble npruMeHeH METOJ MHAYKIIMOHHOW MalK¥ MMIPETHUPOBAHHBIX BTYJOK U pa3palboTaHa
MOACIIb HHHYKHHOHHOﬁ HaﬁKH, YUYUThIBAOIIaA ﬂByXCHOﬁHYIO KOHCTPYKIOHUIO KaToHda.
NnentuduunpoBaHbl mapaMeTpbl MOJEIH, K KOTOPBIM OTHOCATCS YIEIbHOE CONPOTHUBIICHUE
HUMIIPECTHUPOBAHHBIX BTYJIOK u IMOBCPXHOCTHAA MOIIHOCTDH o 3KCHepI/IMeHTaHLHOI71
3aBUCUMOCTH.

KinroueBrle cioBa: I/IMHpeFHI/IpOBaHHHﬁ KaTod, WHAYKIIMOHHAasd HaﬁKa, MOZACIb, YACIBHOC
COIIPOTUBJICHUEC, ITOBEPXHOCTHASA MOIITHOCTDH

FORMATION OF CHARACTERISTICS OF IMPREGNATED CATHODES OF M-TYPE
DEVICES WITH INSTANT READINESS ON THE BASIS OF IMPROVEMENT OF
ELECTROTECHNOLOGICAL PROCESSES

0O.D. Tishchenko, A.Ya. Zorkin, 1.V. Rodionov, A.A. Tishchenko, E.N. Gorbunova

For the first time, the method of induction soldering of impregnated bushings was applied and a
model of induction soldering was developed, taking into account the two-layer design of the
cathode. The parameters of the model, which include the resistivity of impregnated bushings and
surface power according to the experimental dependence, are identified.

Keywords: impregnated cathode, induction soldering, model, resistivity, surface power



BJIMAHUE TTEPEXOIA BbICTPOI BOJIHBI OCHOBHOI'O TUIIA B MEJIVIEHHYIO HA
SJEKTPOIMHAMMWYECKUE CBOMCTBA IIPIMOYT'OJIBHOI'O BOJIHOBOJIA C
JINDJIEKTPUYECKON TUTACTUHOU B H-TJDIOCKOCTH

H.A. bapunos, I1.B. Kospsikos, B.A. Konowmerines, FO.A. Ky3psMun

HpI/IBCI[eHO AHAIIUTUYCCKOC PCIICHHUE 3aJadd OBJICKTPOAWMHAMUKU JII MPAMOYTOJIBHOT'O
BOJIHOBOJA C I[I/IBJ'ICKT]?)I/I‘I@CKO?I miactruHor B H-mmockoctn IIpHU UCII0JIb30BAHUU HpO,Z[OJIBHOP'I Y-
noJsipu3aly SJICKTPOMArHUTHOI'O IIO0JISA, KOTOPOC IMO3BOJIMIIO OHNPCACINUTL BJIUAHUC NCPEXOJa
OBICTPOI OCHOBHOW BOJHBI B MEIJIECHHYIO Ha COOCTBEHHBIE IapaMeTpPhl U CTPYKTYpPY
SJICKTPOMArduTHOI'O I1OJIA: HOKa3aHO, 4TO IIPU 3TOM IJICKTPOMATrHUTHOC I10JIC B MCHEC IJIOTHOU
cpene (BO3AyIIHAs Cpela) CTATMBACTCS K MOBEPXHOCTH pasjelia Cpel, YaCTUYHO TPOHUKAs B
JTURJICKTPUYECKYIO TUIACTUHY, YTO MPUBOJUT K MHTEHCU(UKALIMU TIporiecca ee Harpesa. JlanHoe
MIOJIOXKEHHUE MPECTABIsAET 0COOBIN MHTEpeC MpHU co3nanuu KoHBerepHbix CBY HarpeBaTebHBIX
YCTAHOBOK JJIs1 TEPMOOOPAOOTKH JMCTOBBIX MaTEPHAIIOB.

KiroueBrle cioBa: HpﬂMOYFOJII:HbeI BOJIHOBOA, JUOJICKTpHUYCCKas IIJIaCTHHA;, JIIPHUHIHUII
MO PU3ALMOHHON JIBOMICTBEHHOCTH; YpaBHEHHE I'ensMmrosbua; cOOCTBEHHBIE
QJICKTPOAHMHAMHUYCCKUC IIaApaMCTPhI; 6BICTpa}I U MCIJICHHAA BOJIHA, KPUTHYCCKHUC OJIMHBI BOJIH;
MPUHIMIT CYIIEPIIO3UIIUHN U OPTOTOHAILHOCTH; JTUCIICPCHOHHBIC YPaBHECHHS

THE EFFECT OF THE TRANSITION OF A FAST DOMINANT WAVE INTO A SLOW ONE
ON THE ELECTRODYNAMIC PROPERTIES OF A RECTANGULAR WAVEGUIDE WITH
A DIELECTRIC PLATE IN THE H-PLANE

D.A. Barinov, P.V. Kovryakov, V.A. Kolomeytsev, Yu.A. Kuzmin

An analytical solution of the electrodynamics problem for a rectangular wave-guide with a
dielectric plate in the H-plane using the longitudinal Y-polarization of the EM field is given,
which allowed us to determine the effect of the transition of the fast dominant wave to the slow
one on the proprietary parameters and structure of the EM field: a less dense medium (air) is
pulled to the interface of the media, partially penetrating into the dielectric plate, which leads to
an intensification of the heating process. This provision is of particular interest when creating
microwave conveyor heating systems for heat treatment of sheet materials.

Keywords: rectangular waveguide; dielectric plate; principle of polarization duality; Helmholtz
equation; proprietary electrodynamic parameters; fast and slow wave; critical wavelengths;
principle of superposition and orthogonality; dispersion equations

BJIMAHUE  COCTABA  OBMA30OYHOI'O CJIOA HA  XAPAKTEPUCTUKU
I[TOBEPXHOCTU CTAJIM 12X18HIOT IIOCJIE JIABEPHOI'O HMMIIYJIbCHOI'O
JIETUPOBAHUA

B.N. Ilpockypsxos, N.B. Ponnonos, E.JI. Cypmenko, T.H. Cokonosa

IIpencraBiensl pe3yapTaTbl MCCIENOBAHMS IPOLECCA JIA3EPHOTO JETHUPOBAHUS HEPIKABEIOIIECH
xpomoHukeneBoit cranmu 12X18H10T B crmoe Mmonudunupyromeit obmaszku. PaccmoTpeHo
BIIMSTHUE 0OMa304HOr0 €0 Ha (PU3NKO-MEXAHWYECKUE XAapPAKTEPUCTUKU U JIEMEHTHBIN COCTaB
MOBEPXHOCTU CTaJM TIOCNE JIa3epHOH OOpabOTKU. YCTAHOBIEHO, YTO Uil YIPOYHEHHS
MOBEPXHOCTU HEpPKaBEIOIEeH CTalM 11eJeCO00pa3HO HCIOJb30BaTh OOMa3Ky, COCTOAILIYIO W3
rpaduTOBOI MacTHl WM U3 TPaUTOBOM MACTHI U MOPOIIKa HaHOYacTuI aHaTa3a T102. JlazepHoe
JIETUPOBAHMUE MOBEPXHOCTH C HCIOJIb3YEMBIMHU COCTaBaMU 0OMa30K MO3BOJISIET (P OPMUPOBATh Ha
CTaJIM YIPOUHEHHBIH MOAM(DUIIMPOBAHHBIHN CIION TOMMHON 10 70 MKM, C BEJIMYMHOMN TBEPAOCTH
3.33+£0.1 m 3.15+0.1 I'TTa cooTBEeTCTBEHHO TIPH CyMMapHO# nopuctocT 10 37 %.

KinroueBple  cioBa: HeEp)kaBelolllas XPOMOHMKENEBas CTalb, JIa3€pHOE  JIETUPOBAHHUE,
Mop(hoIOrHsi, MUKPOTBEPAOCTh

INFLUENCE OF THE COMPOSITION OF THE COATING LAYER ON THE SURFACE
CHARACTERISTICS OF STEEL 12X18H10T AFTER LASER PULSE ALLOYING

V.I. Proskuryakov, 1.V. Rodionov, E.L. Surmenko, T.N. Sokolova

The results of a study of the process of la-ser alloying of 12X18H10T stainless chromium-Nickel
steel in a layer of modifying coating are presented. The influence of the coating layer on the



physical and mechanical characteristics and elemental composition of the steel surface after laser
treatment is considered. It was found that it is advisable to use a coating consisting of graphite
paste or graphite paste and TiO2 nanoparticle powder to harden the surface of stainless steel.
Laser alloying of the surface with the used coating compositions allows forming a hardened
modified layer with a thickness of up to 70 microns on the steel, with a hardness value of
3.33+0.1 and 3.15+0.1 GPA, respectively, with a total porosity of up to 37 %.

Keywords: stainless chromium-Nickel steel, laser alloying, morphology, microhardness

AJITOPUTM OYHKIMOHMPOBAHUA I/IHCDOPMAL[I/IOHHO-I/I3MEPI/ITEJIBHOI7I
CHUCTEMBI OLIEHKN KOOPJIMHAT BECITMJIOTHBIX JIETATEJIbHBIX AITIIAPATOB
V.P. Haumog, C.H. /lanunos

PaCHPOCTpaHeHI/Ie HCIIOJIB30BaHUs OSCHUIIOTHBIX BO3QYHIHBIX CHUCTEM ITIOCTAaBHJIO MHOXKECTBO
HpO6JIeM — OT TOro, Kak o0ecreynTh HaOgCXHOC CIICKCHHUEC 3a OECIIMIIOTHBIM BO3QYIITHBIM
06’LeKTOM, 0 TOI'O, KaK OpraHM30BaTbh U NPEACTABUTH HAHHBIC 3TOI'0 CIICKCHUA. KOHHGHHI/II/I
MMOCTPOCHUA TMTCPCIICKTUBHBIX PAaAUOJIOKAIIMOHHBIX CHUCTEM IIOKAa3bIBAIOT, YTO 3TO 6yI[yT
KOMIIJICKCBI MHTCTPAJIbHOI'O THIIA. COSI[aHI/Ie TaKUX KOMIUICKCOB IIPCAIIOIaracT HaJlU4Hu€ B HUX
cocraBe MH(POPMAITMOHHOW C HAJTMYUE B UX COCTaBE MH()OPMAIIMOHHOW CUCTEMBI, COCTOSIIEH U3
KaHaJIOB, KOTOPbLIC IIPOU3BOJAT (bYHKI_II/IOHaJIBHO 3aBCPIICHHYKO HpOoUCAypy O6pa6OTKI/I
CHUTHAJIOB W HWH(OpManyu B MHTEpecax peHIeHUs KOHKPETHO 3anadu. [loBbllieHue KayecTBa
06pa6OTKI/I CUTHAJIOB H I/IH(i)OpMaI_II/II/I (TO‘IHOCTI/I, HOMCXOYCTOP'I‘IHBOCTI/I, HaaCXHOCTH,
LEJOCTHOCTH) B HWH(MOPMAIMOHHOW CHUCTEME BO3MOXKHO IO JIBYM B3aWMOJOIOIHSIONIUM
HaIIpaBJICHUSM. HepBoe — 9TO COBCPHICHCTBOBAHUC yCTpOﬁCTB n CUCTCM, BXOJAIINX B COCTaB
PAAUO3JICKTPOHHOI'O0 KOMIIJICKCA, a TAaKXE BBCACHUC B €ro COCTAaB HOBBIX, HMMCIOIIUX Ooiee
BBICOKHE XapaKTepUCTUKU KauecTBa (YHKIMOHHMpOBaHHS. BTopoe — 5310 paspaboTka
COOTBCTCTBYIOIICTO aJITOPUTMHUYICCKOT'O oOecrieueHusl.

KnroueBsie cnoBa: ¢uneTp, uH(GOpPMALMOHHAs CHUCTEMa, MaHEBp, (YHKIIMOHUPOBAHUE,
CJIC)KCHUC, MAHCBPCHHOCTD

ALGORITHM FOR FUNCTIONING OF INFORMATION-MEASURING SYSTEM FOR
ASSESSING COORDINATES OF UNMANNED AERIAL VEHICLES

U.R. Naimov, S.N. Danilov

The widespread use of unmanned aerial systems (UAV) in civilian and military operations posed
many problems: from how to ensure reliable tracking of an unmanned aerial object, before
organizing and presenting data in a meaningful way. The concepts for constructing promising
radar systems (radar) show that these will be complexes of the integral type. The creation of such
complexes implies the presence in their composition of an information system consisting of
channels that produce a functionally completed procedure for processing signals and information
in the interest of solving a specific problem. Improving the quality of signal and information
processing (accuracy, noise immunity, reliability, integrity) in the information system is possible
in two mutually complementary directions. The first is the improvement of the devices and
systems that make up the electronic complex, as well as the introduction of new ones with higher
performance characteristics. The second is the development of appropriate algorithmic support.
Keywords: filter, information system, maneuver, functioning, tracking, maneuver-ability



