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IQOPEKTUBHOCTD MHOT OYACTOTHOH CB4Y OBPABOTKH
AUIJIEKTPUKOB B KAMEPAX JIYUEBOI'O TUITA

A.B. ®€nopos, }0.C. ApxaHrenbckuii

PaccmoTpeno  BimsiHue ~ u3MeHeHuss  JuymHbl  BoaHbl CBY  renmepatopa @ CBY
AJIEKTPOTEPMUYECKONW YCTAaHOBKM Ha €€ DJHEPreTHdYecKkyrd J(PQGEeKTHBHOCTh B MpoIecce
TEpMOOOPaOOTKH.

KiroueBbie crnoBa: kamepa JydeBoro Tuma, ycranoBka CBY ausnekTpuueckoro Harpesa,
pacqéT, pynopHas aHTCHHA, OJIMHA BOJIHBI, OTHOCHUTCIIbHAA AUIJICKTPHUYECKasd IMPOHUIAEMOCTD,
TAHI'CHC yTJIa OUIJICKTPHUYCCKUX IMOTCPb, OIIHO‘-IaCTOTHHﬁ PCKUM, MHOI'04YaCTOTHBIN PEKUM

EFFICIENCY OF MULTIFREQUENCY MICROWAVE TREATMENT OF
DIELECTRICS IN RAY-TYPE CHAMBERS

A.V. Fedorov, Yu.S. Arkhangelsky

The paper considers the influence of changes in the microwave wavelength of a microwave
generator on its energy efficiency in the process of thermal treatment.

Keywords: ray-type microwave chamber, microwave installation, calculation, horn antenna,
wavelength, relative permittivity, loss angle, single frequency mode, multiple-frequency mode

TPAHCIIOPTHBIE CUCTEMBI CBY SJIEKTPOTEPMHUYECKHUX YCTAHOBOK,
PABOTAKOHIUX B METOIUYECKOM PEXKUME

B.O. FOnuna, FO.C. ApxaHrenbckui

[lpuBeneHsl  KOMIOHOBKAa W KiaccUpUKamus — TpaHcmopTHeix — cuctem  CBU
SJICKTPOTCPMHUYUCCKUX YCTAHOBOK, pa60Ta101u1/1X B MCTOANYCCKOM PCIKUME.

KnroueBbie crnoBa: TpaHcnopTHble cuctembl, CBY snexkTpoTrepMuueckue yCTaHOBKH,
MeTOI[I/I‘ICCKI/Iﬁ PCKUM, KOHBeﬁep, TOJIKATCIIb, OJJICKTPOIPUBOL, CHJIA TAXKECTHU, 3arpys3ka,
BBITPY3Ka, IEPEMEILCHUE

TRANSPORT SYSTEMS OF MICROWAVE ELECTROTHERMAL UNITS
OPERATING UNDER A CONTINUOUS MODE

V.0. Yudina, Yu.S. Arkhangelsky

The paper presents the layout results and classification of transportation systems of mi-
crowave electrothermal installations operating under a continuous mode.

Keywords: transportation systems, micro-wave electrothermal installations, continuous
mode, conveyor, pusher, electric, gravity, loading, unloading, moving

OCOBEHHOCTHU TEPMOOBPABOTKU AUDJIEKTPUKA B TOJKATEJBHOM
CBY DJEKTPOTEPMUYECKOHN YCTAHOBKE HA BA3E KAMEPHI C BEFYHIEFI
BOJHOM

B.O. IOauna, 10.C. ApxaHrensckuit

PaCCMOTpeHLI KOMIIOHOBKA Tonkarenbnor CBY SHCKTpOTepMquCKOﬁ YCTAaHOBKHU Ha KaMEpe
¢ Oery1eil BOJTHOM U 0COOEHHOCTH TEPMOOOPaOOTKY B HEW JUAIEKTPHKA.

KmroueBrle cimoBa: TonkareapHas CBY QJICKTPOTCPMUYCCKAd YCTAHOBKA, KOMIIOHOB-Ka,
KamMepa ¢ Oeryiel BOJIHOH, TepMooOpaboTKa

THERMAL TREATMENT CHARACTERISTICS OF DIELECTRICS WITHIN THE
PUSHER-TYPE MICROWAVE ELECTROTHERMAL INSTALLATIONS BASED ON
THE TRAVELING WAVE CHAMBER

V.0. Yudina, Yu.S. Arkhangelsky

We consider the layout of the pusher-type microwave electrothermal installation to the
chamber with the traveling wave, and characteristics of thermal treatment of dielectrics within
the installation.

Keywords: pusher-type microwave electrothermal installation, configuration, chamber with a
traveling wave, heat treatment



O®OPMUPOBAHUE KPOMOK ABTOOMUCCHUHOHHBIX IAWB
KOMBUHUPOBAHHOI'O KATOJIA MAJIOMOIIHOI'O YCUJIMTEJIA IPSIMOM
BOJIHBI M-THUIIA

O.[. Tumenko, A.A. Tumenko, A.5. 3opkun

HpOBeI[eHBI HCCIICOOBAaHHUA ITIPOLIECCOB (bOpMI/IpOBaHI/IH KpOMOK aBTOSMHCCHOHHBIX a6
KOMOMHHMPOBAHHOI'O KaTO/a MAaJOMOILHOTO YCHUJIMTENs IpsiMod BosiHbl M-tuna. MccnenoBaHo
BJIMAHUC I1apaMCTPOB YJbTPAa3BYKOBOI'O (bOPMI/IpOBaHI/I}I KPOMOK aBTOKATOAOB OT pPa3JIMYHbIX
TEXHOJIOTUYCCKUX (baKTOPOBZ BPCMCHH 3BY4YaHHU:, ITOJIOKCHUA MMAKECTAa U BHUIA TEXHOJIOTHYECKOMI
)kugkoctd. Paspaboran 4ucThIi crioco0 (opmMupoBaHUS pabOYMX KPOMOK JIE3BUMHBIX
ABTOKATOJIOB C 33J]AHHOM TOJNIIUHON O 2 MKM METOJIOM YJIbTPa3ByKOBOH 0OpabOTKM makera
dBTOKAaTOAOB. HpI/IBOI[HTCH PE3YJIbTAThI I/ICCJ'IG,Z[OBaHI/Iﬁ SMHUCCHOHHBIX CBOMCTB dBTOKaTOA0B H
PE3yIbTaThbL HUCHBITAHUN KOMGI/IHI/IpOBaHHBIX KaTodO0B.

KiroueBrle ciioBa: ABTOKATOZ, MUKPOOCTPUA, XHUMUUYCCKOC TPABICHUC, YJIbTPAa3BYKOBasd
obpaboTka

FORMING THE EDGES OF FIELD EMISSION CATHODE WASHERS IN
CROSSED-FIELD FORWARD WAVE AMPLIFIERS WITH LOW POWER RATIO

O.D. Tischenko, A.A. Tishchenko, A.Ya. Zorkin

The paper presents a research into forming the edges of the field emission cathode washer in
crossed field forward wave amplifiers having low power ratio. The focus is made on the
influence of parameters of ultrasonic forming the edges of the field emission cathode on a variety
of technological factors, including performance time, packet data, and type of the process fill
fluid. A pure method was developed to form the working edges to the cutting field emission
cathodes with the thickness up to 2 microns by means of ultrasonic processing of the field
emission cathodes. We provide the results of investigations relating emission properties of the
field emission cathodes and the test results referring composite cathodes.

Keywords: field emission cathodes, micro points, chemical etching, ultrasonic process

BJIUSTHUE YJbTPA3BYKOBOM KABUTAIINA HA KHHETUKY JOKAJIBHOI'O
QJAEKTPOXUMHUYECKOI'O OCAXIEHUA MEJIU B VY3KUX KAHAJIAX
O®OPMOOBPA3YIOIINUX YIJIYBJIEHUA

JLLA. ®owmenko, T.H. Cokonosa, E.JI. Cypmenko, 11.B.Poarionos

I/Isyqua KHHETHKAa SJICKTPOXUMHYCCKOTO OCaXICHUA Meau B Y3KHUX KaHaJ1ax
dopmooOpa3yronx yriyOnaeHud Moj BIUSHUEM YJbTpa3Byka Ha 3(QeKkTe appeHHYCOBCKOMH
pa3mepHokaBuTaniioHHo  cenekTuBHOcTH (APKC). VYcraHoBineHo, YTO KHUHETHUYECKHE
napaMeTphl Ipouccca 3aBUCAT OT YaCTOThI U UHTCHCUBHOCTH YJIBTPA3BYKaA, a TAKKC OT FJIy6I/IHLI
U TOTOJOTUYECKHX OCOOeHHOCTeH yriaybOnenuid. [loka3aHo, 4TO B ONTHMAJIBHBIX YCIOBHUSIX
BCIIMYHHA KOB(b(I)I/ILII/ICHTa COHOCCJIICKTUBHOCTH OCAXKIACHHA MOXET AOCTUIATh 3HAUYCHUN 7-12,
qTo JIOKa3bIBacT BO3MO>KHOCTB peanmuzanuu CYOMWILITUMETPOBOM MEJHON
COHOT'aJIbBAHOITJIACTHUKH.

KiroueBrie cioBa: OJICKTPOXUMHUYCCKOE OCAXKIACHUC MCTAJJIOB, YJIBTPAa3BYKOBas Ka-BHUTallUA,
Cy6MI/I.IIJ'II/IMeTp0Ba$I COHOT'aJIbBAHO-IIACTHUKA, KHHCTHKA, COHOCCIICKTUBHOCTD, MOJIAPU3alIHUA

IMPACT OF ULTRASONIC CAVITATION ON THE KINETICS OF LOCAL
ELECTROCHEMICAL COPPER DEPOSITS IN THE NARROW FORM BUILDING
CAVITIES

L.A. Fomenko, T.N. Sokolova, E.L. Surmenko, I.V. Rodionov

The research concerns the kinetics of electrochemical deposition of copper in the narrow
channels of shape-generating cavities under the influence of ultrasound-induced Arrhenius
sizecavitation selectivity (ASCS). It has been found that kinetic parameters of the process
depend on the frequency and intensity of the ultrasound, as well as on the depth and topological
features of the cavities. It is shown that under optimal conditions, the value of the sonoselectivity



deposition coefficient may reach the values of 7-12, which proves the feasibility of
submillimeter copper sonogalvanoplastics.

Keywords: electrochemical deposition of metals, ultrasonic cavitation, submillimeter
sonogalvanoplastics, kinetics, sonoselectivity, polarization

BOJIbBT-AMIIEPHASA XAPAKTEPUCTUKA INPOLECCA
JEKTPOMEXAHNYECKOI'O ITPEOBPA3OBAHUSA DHEPI'MU B PEAKTUBHBIX
INPEOBPA3OBATEJIAX

J.A. Beipeixanos, J{.A. @enopos

Hpe,I[CTaBJ'IeHBI PE3YIbTATBI UCCICAOBAHUA TUHAMHUYCCKUX XAPaKTECPUCTUK U3MCHCHUSA TOKa
N COCTAaBJIAIOIINUX SBJICKTPUYCCKOI'O HAIIPSXKCHUA IPU SJICKTPOMEXAaHUYCCKOM Hp€O6pa30BaHI/II/I
SHEPTHM B MpeoOpa3oBaTeNiiX peakTUBHOTO Tuma. OmnpeneraeHbl YCIoBUsS (OPMHUPOBAHUS
ornrumanbsHoro 1o KITJI pexxuma nmpeoOpa3oBaHus SHEPTUH.

KiroueBrle cioBa: QJICKTPOMECXaHHUUYCCKOC npeo6pa30BaHHe OHCPIrur, MCXaHHUYCCKaA
MOIIHOCTb, TuHaMuka, KIT]

VOLT-AMPERE CHARACTERISTICS OF ELECTROMECHANICAL ENERGY
CONVERSION FROM THE JET FLOW

D.A. Virikhanov, D.A. Fedorov

The paper presents the results of research into dynamic characteristics of current flow and the
voltage constituents under electromechanical energy conversion using jetting flow. The
conditions needed to form the optimal efficiency mode of energy conversion were determined.

Keywords: electromechanical energy con-version, mechanical power, dynamics, efficiency

OLLEHKA PABOTOCHOCOBHOCTHA OJHOKOHTYPHOM CUCTEMbI
TPOJUVIEMBYCHOI'O DJIEKTPOJIBUTATEJISA JK-211BM C TTOMOIIBIO
MOIJEJIUPOBAHUA JTUATHOCTUYECKOI'O ITPOLHECCA

N.A. MenmukoB

HpI/IBeL[eHBI pe3yiabTaTbl HCCICHOBAHUA JOUATHOCTHUPOBAHUA TpOHHeﬁ6yCHLIX TATOBBIX
AIIEKTPUYECKUX MAallMH C TMOBBIIIEHHBIM pecypcoM. [Ipobnemsl oneHkn paboTOCmocoOHOCTH
TATOBBIX JJICKTPUYCCKUX MAIIWH TOPOACKOI'0 3JICKTPOTPAHCIIOPTA C IMOBBIIICHHLBIM PECYPCOM
MpeJIaraeTcsl penaTh ¢ MOMOIIBI0 UMUTAIIMOHHOTO MojenupoBanus B makete MATLAB &
Simulink. I/IMI/ITaI_II/IOHHOG MOACIINPOBAHUC 6a3preTc;1 Ha HCIOJB30BAHUHN MATEMATUYCCKUX
MoJieJIe 3JIEKTPUUECKHUX MAaIllMH MOCTOSHHOTO TOKa M BhIOpaHHBIX Hanbojiee MHPOPMATUBHBIX
KOHTPOJIUPYCMBIX IMApaMETPOB (bYHKI_[I/IOHI/IpOBaHI/IH TATOBOI'O 3JICKTPOABUTATCIIA.

KiroueBrie cioBa: JAUAardHoCTHUKaA, 3JICKTPOABUTATCIIb

PERFORMANCE EVALUATION OF THE SINGLE PHASE TROLLEY MOTOR
DK-211BM USING SIMULATION-BASED DIAGNOSTICS

I. A. Menshikov

The paper presents the research results referring the diagnosis of long lasting electric traction
motors for trolleys. It is proposed to solve the problems with efficiency assessment of the long
lasting electric traction motors used in the city electric transport by means of simulation
modeling in the MATLAB & SIMULINK. The simulation is based on mathematical modeling of
electrical DC machines and most information-bearing and monitored parameters relating
operation of traction motors.

Keywords: diagnosis, reliability

OLEHKA PABOTOCIIOCOBHOCTH IJIEKTPOMEXAHUYECKOI'O
OBOPYJIOBAHUs C NOMOUBIO MOJIAEJIUPOBAHUA MHOI'O®AKTOPHOI'O
JUATHOCTHYECKOI'O NTIPOLHECCA

N.A. MeHIMKoB

[TpuBeneHsl pe3ynbTaThl MCCIEIOBAHUS JUArHOCTUPOBAHMS TPOJUIEHOYCHBIX TATOBBIX
AIIEKTPUUYECKUX MAaIIMH C OTpaboTaHHBIM pecypcoM. OreHka paboTOCIOCOOHOCTH TATOBBIX



SJICKTPHUICCKUX MalInuH TOpOACKOro QJICKTPOTpaHCIIOpTa C MOBBIIICHHBIM  PECYPCOM
npeajiaracTcsa nmpoBOJUTH € IMMOMOIIBIO MOACITIUPOBAHUA MHOFO(baKTOpHOFO AUAariHoCTHYCCKOI' O
npouecca B makere MATLAB & Simulink. Umuranuonnoe mozenupoBaHue 0asupyercss Ha
HUCIIOJIB30BAHUHN MAaTEMAaTHYCCKUX Moneneﬁ OJICKTPUYCCKUX MaAlllMH IIOCTOSHHOI'O TOKa H
BBIOpaHHBIX Hanbosiee MHPOPMATUBHBIX KOHTPOJIMPYEMBIX MapaMeTpoB (YHKIMOHHPOBAHUS
TATOBOI'O SJICKTPOABUIATEIIA.

KroueBrie cioBa: AUAardoCTUKa, 3JICKTPOABUTATCIIb

PERFORMANCE EVALUATION OF ELECTROMECHANICAL EQUIPMENT
USING SIMULATION-BASED COMPLEX DIAGNOSTICS

I. A. Menshikov

The paper presents the results of research into diagnostics of electric traction trolley motors
with expired service life. The author pro-posed to assess the efficiency of long life electric
traction motors used in the city electric transport using complex diagnostics with MATLAB &
SIMULINK. The simulation is based on the mathematical models of electrical DC machines and
the highlighted information-bearing and monitored parameters relating the operation of traction
motors.

Key words: diagnostics, reliability

MHOI'OMOAYJBHASA CUCTEMA SJIEKTPOIIUTAHUA MHOI'OITOCTOBOI'O
KOMILJIEKCA JJ1S1 UHAYKIMOHHOM IVIABKA METAJIJIOB

FO.M. I'onemb6uoBckuii, A.A. Kocrepes

O6ocHOBaH cII0c00 MNOAKIIIOYCHUA HWHAYKIHUOHHBIX reueili B MHOTOIOCTOBOM CHCTEME K
MHOI'OMOAYJBbHOMY HCTOYHUKY IIUTaHUus C HUCITIOJIB30BAHUEM JABYHAIIpaBJICHHBIX
MOJIYIIPOBOAHUKOBBIX KJ'IIO‘IGFI, 9TO UCKIIHOYACT B3aUMHOC BJIIMSHUC Y3JIOB KOMMYTAallluU IIOCTOB 1
oOecnieunBaeT ycTounBoe (PYHKIMOHHUPOBAHUE CUCTEMBI NMUTAHUS B JUHAMHUYECKUX PEXKUMAX
OTKJIIOUEHHUS IIeUei. Pa3pa60TaHa HMUTAIUOHHaAsA MOJACJIb MHOFOMO,HyHbHOﬁ CHUCTEMBI
SJICKTPOIIUTAHUSA MHOTI'OIIOCTOBOI HarpyskKu, IO3BOJIMBIIAA HCCICAOBATH JJICKTPOMArHUTHBLIC
nmponeccel B Takoll CcHCTeMe. HOKa3aHO, 4TO TMNPUMCHCHHC MHOIOMOIYJIBHBIX CHUCTEM
AJIEKTPONUTAHNUS MHOTOIOCTOBBIX HMHAYKIMOHHBIX nieded B 1,5-2 pa3a MOBBIMIAET CPOK
9KCILTyaTalluu CUJIOBOT'O O60py,Z[OBaHI/I$[.

KiroueBrle ciioBa: HHBEPTOP, MHOIOMOAYJBHBIC MCTOYHHKU IHUTAaHHUA, MHOI'OIIOCTOBAaAd
Harpyska, MHIYKTOp, afanTamnus

A MULTIPLE MODULE POWER SUPPLY SYSTEM IN MULTI-OPERATION
COMPLEXES USED FOR INDUCTION MELTING OF METALS

Yu.M. Golembiovsky, A.A. Kosterev

The article demonstrates a method of connecting induction furnaces in multi-operation
systems to a power source using bidirectional semiconductor switches, and therefore eliminate
the mutual influence of the switching nodes of posts, and ensure stable operation of power
systems at dynamic furnace shutdown modes. The new simulation model for a multiple module
power supply system to a multiple operator load allowed us to investigate the electromagnetic
processes of the given system. The article shows that utilization of multiple module power
supply systems to multiple operator induction furnaces increases the operation life of the power
equipment by 1.5-2 times.

Keywords: inverter, multiple module power sources, multiple operator load, inductor,
adaptation

CI1OCOBb AJAIITUBHOI'O N3MEPEHUSA HOJAPU3AIIMOHHOI'O
IIOTEHIHUAJIA B IPOLHECCE EI'O CTABMWIM3AIMU CPEACTBAMU
JNEKTPOXUMHYECKOM 3AIIUTHI MOJI3EMHOI'O COOPY KEHMS

A.A. Anamikun, I''.I'. Yrapos

Omnwucan croco0 M3MepeHus MONAPU3ALMOHHOIO MOTEHIMANa, IpPU Pealu3aluud KOTOPOro
BbIOOpD BPEMEHHU 3aJCPKKU H3MEPEHUS OCYLIECTBIISIETCA C YYETOM pE3YJIbTaTOB H3MEPEHUS



BpCMCHHA criaga OMHYECKOHU COCTaBJBIIOH_[eﬁ CYMMAapHOTIo IIoTCHIIUajia KOHKPCTHOI'O
COOPYKEHUSA, IPUMECHUTEIIBHO K KOTOPOMY IIPEATIIOIaracTCda IMpoBOAUTE U3MCPCHUS IIOTCHIIMATIA.
[TpuBeeHbI CHUMKH MOTEHIIMATFHON KPUBOM, CHATOW LU(POBBIM OCIIHILIOTpadoM Ha pearbHOM
pr60Hp0BO,Z[e, OTpaxxaromue Fpa(bI/I‘IGCKYI-O 3aBUCUMOCTb U3MCHCHHA BO BPEMCHH IOTCHIMAIA
Ha BCIIOMOT'aTCJIbHOM J3JICKTPOJAC MMOCIIC €ro OTKIIIOYCHUA OT 3alllUIIIaCMOro COOPYKCHUS.

KiroueBele cioBa: CTaHIOUA  IJIAd KaTO,I[HOfI 3al0MTHI, 3alUIacMoO€ COOPYKCHUC,
BCIIOMOTATEJIbHBIN 3JIEKTPOJ, €CTECTBEHHBIM CTAlMOHAPHBIA IMOTEHIMAN, MNOJIPU3ALMOHHBINA
ImoTeHUuall, BpEMA 3aACPKKU U3MCPECHUA, OMHUYECCKasd COCTaBJIAIOIad CyMMAapHOI'O IOTCHIIMAIA,
BpEMs CIlaJla OMUYECKOM COCTABIIOIIEN CYMMAapHOr0 MOTEHIHAIIA

A METHOD FOR ADAPTIVE ESTIMATION OF POLARIZATION POTENTIAL
STABILITY USING ELECTROCHEMICAL PROTECTION OF UNDERGROUND
STRUCTURES

A.A. Anashkin, G.G. Ugarov

This paper describes a method for estimating polarization potential, where the choice of
estimation delay time is made taking into ac-count the estimation results the fall time of the
resistive component to the total capacity of a particular structure utilized for assessment of the
potential. We provide pictures of the potential curve taken by the digital oscilloscope on the real
pipeline. These pictures show the characteristic curve which determines the time behavior of the
potential in the subsidiary electrode after it is disconnected from the protected the AP.

Keywords: cathodic protection station, protected structure, subsidiary electrode, natural
stationary potential, polarization potential, estimation delay time, resistive element, fall time
resistive component



