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UHIYKIIMOHHASI CUCTEMA JJ TEXHOJIOT'MI PEMOHTA JJUCKOB
TYPBUH

A.A. bazapos, /[.}O. Yurupes, E.I1. FIBanoBa

PaccmarpuBaeTcs 3a/1aua pacueTa napaMeTpoB HHIYKIIMOHHOTO HATPEeBATels JHCKOB
TypOUH /715 IPeIOTBPALEHUS BOSHUKHOBEHUS HEJIOMYCTUMBIX TEPMOHANPSKEHUI BO BpeMs
cBapku. [Ipoananu3upoBaHbl BapuaHTHl HHIYKTOPOB, 00ECTICUYMBAOIINX JIOKATBHBIA HArPeB
3yOII0BOM 30HBI AUCKA. BHIOOP KOHCTPYKIIMH U PACHIOTI0KEHHUSI MHAYKTOPa OCYIIECTBIIECH C
YCIIOBHEM JOCTIDKEHHS 33JaHHOTO TEMIIEpaTypHOTO paclpeie]eHs | MUHUMYyMa pacxoa
ANEKTPO3HEPruu. BriOpaHHbIe YacTOTa M MOIHOCTh MHIYKTOPA MO3BOJIIOT PELIUTEH poliemMy
COTJIACOBAHMS C HCTOYHUKOM THTaHUs 0e3 TpaHcpopmaTopa. B KOHCTpYKIIMK MHIyKTOpa
npUMeHeH (heppUTOBBI MarHUTOIPOBO/I.

KiroueBrbie ciioBa: HHAYKTOP, TEPMOHAINPSHKEHUS, MATHUTOIIPOBO/I, TPOEKTHPOBAHUE,
TeMmIeparypa, KOHEUHbIE HJIEMEHTBI

AN INDUCTION SYSTEM FOR TECHNOLOGY OF REPAIR TURBINE DISK

A.A. Bazarov, D.Y. Chigirev, E.P. Ivanova

The paper considers the issues with calculating parameters for the induction heater of
turbine disks to prevent unacceptable thermal stresses during the welding process. Analysis
relates the various inductors providing local heating of the tooth area in the disk. The design and
location of the inductor are implemented considering the predetermined temperature distribution
conditions and minimum power consumption ratio. The selected frequency and capacity of the
inductor allow for solving the problem with power supply adaptation without a transformer. The
ferrite core is applied in the inductor design.

Keywords: inductor, thermal stresses, magnetic, design, temperature, finite elements

TOJIKATEJIBHASA CBY QJIEKTPOTEPMHUYECKASI YCTAHOBKA HA BA3E
KAMEPHI C BETYIHIEW BOJTHOM

10.C. Apxanrensckuii, B.O. FOnuna

[TpenyoxeH anropuT™ npoekTupoBanus TonkareapHo CBY snekrporepmuyeckoi
YCTaHOBKH Ha 0a3e KaMephl ¢ Oeryiieil BOIHOM.

KitroueBsbie ciioBa: TonkarensHas CBY anekTpoTepMuyeckas yCTaHOBKA, TPAHCIIOPTHAS
cucrema, anekrpornpuBoj, CBY renepatop, pacuet, MaTeMaTH4eCcKoe MOJICTHPOBAHHE

A PUSHER-TYPE MICROWAVE ELECTROTHERMAL UNIT BASED ON THE
TRAVELING WAVE CAMERA

Yu.S. Arkhangelskiy, V.O. Yudina

The proposed algorithm is used in the design of the pusher-type microwave electrothermal
unit based on the traveling-wave camera.

Keywords: pusher-type microwave electro thermal unit, transport system, electric drive,
microwave generator, calculation, mathematical simulation

KOHIIEHTPAIIASI MATHATHOM SHEPTUM B PABOUNX 3A30PAX
UMITYJIbCHOTI'O JIUHEHHOI'O JEKTPOMATHUTHOI'O JIBUTATEJIS HA
ITAIIE EE QJIEKTPOMATI'HUTHOI'O ITPEOBPA3OBAHUA

B.M. Momkus, I'I'. Yrapos

O6ocHOBaH OAMH U3 (PyHIaMEHTAIbHBIX MPUHIUIIOB MMOBBIILIEHUS YIEIbHBIX CUJIOBBIX U
JHEPIreTUYECKUX M0Ka3aTeIel UMITYJIbCHBIX JIMHEUHBIX DJIEKTPOMArHUTHBIX IBUTATEIICH,
MIPUMEHSAEMBIX JIJISl PEAIN3aLlMN UMITYJIbCHBIX TEXHOJIOTHI — MPUHIUIT KOHIICHTPALINHT
MarHUTHOM SHEPrUH. YCTaHOBJIECHO, YTO, U3MEHSSI 0000IIEHHbIE KOHCTPYKTHBHBIN U PEKUMHBIIHI
rapaMeTpsbl JBUTaTells B MPEENIaxX CyIECTBYIOINX PEKOMEHJAMI IO MPOEKTUPOBAHUIO, C
Y4ETOM HEIMHEHHOCTH MarHUTOIIPOBOIa MOYKHO BO3/IeHiCTBOBaTh Ha 3()()eKTUBHOCTh
AJIEKTPOMEXaHUYECKOr0 IPe0Opa30BaHMs SIHEPTUU, UTO MOATBEPHKIEHO SKCIIEPUMEHTOM.



KitoueBsle ciioBa: MarHuTHast SHEPTHs, JIMHEHHBIHN 2I€KTPOMarHUTHBIN JBUTATEb,
AIIEKTPOMAarHUTHOE TTpeoOpa3oBaHue

CONCENTRATION OF MAGNETIC ENERGY IN THE CLEARANCE OF THE
PULSED LINEAR ELECTROMAGNETIC ENGINE AT THE STAGE OF
ELECTROMAGNETIC CONVERSION

V.I. Moshkin, G.G. Ugarov

The article analyses a fundamental principle relating the enhancement of specific power
indicators for pulsed electromagnetic linear motors used to implement pulse technology, i.e. the
principle of concentration of magnetic energy. It is found that through changing the general
design and operation parameters to the engine within the existing design guidelines, and taking
into account the nonlinear-magnetic parameters, we can upgrade the efficiency of
electromechanical energy conversion, which is confirmed by the experiment.

Keywords: magnetic energy, a linear electromagnetic motor, electromagnetic conversion

AHAJIN3 BJIUSIHUSA YCJIOBUSA KOHCEPBATU3MA
IJIEKTPOMEXAHHUYECKOI'O IPEOBPA3OBATEJISI SJHEPT'UU HA AJITOPUTM
PACYETA EI'O IMHAMUWYECKHNX XAPAKTEPUCTHUK

J.A. BeipbIxaHOB

Ha ocHoBaHuM npencTaBaeHus IEKTPOMEXaHUYECKOT0 MTpeodpa3oBaTess JHEPTrUH B BUJE
HEKOHCEPBATHUBHOM CHCTEMBI C HYJEBBIM OalaHCOM 0OMEHA SHEPTHEH ¢ OKPYKAIOIIEeH cpeon
MIPOBOJMTCS aHAJIN3 PUUYUHHO-CIIEACTBEHHBIX B3aMMOCBSI3€il B Iporecce
ANIEKTPOMEXaHUIECKOro ipeoOpazoBanus sHeprur. OOOCHOBBIBAETCS aJITOPUTM pacdera
JMHAMUYECKHUX XapaKTEePUCTHK MpoLecca IEKTPOMEXaHMYECKOro MpeoOpa3oBaHus SJHEPTUH,
OTIIMYAIOIIHIACS OT N3BECTHBIX MEHBIITUM KOJTMYECTBOM BBIUYMCIUTEIHHBIX OTEpaInii.

KitoueBsle ciioBa: aekTpoMexaHn4eckoe Mpeodpa3oBaHue SHEPTUH, AITOPUTM PACUETOB,
HEKOHCEPBATUBHBIE CUCTEMBI

A CONSERVATIVE MEDIUM FOR ELECTROMECHANICAL ENERGY
CONVERSION AND ITS IMPACT ON ANALYSIS OF DYNAMIC PROPERTIES

D.A. Vyrykhanov

On the basis of representation of the Electromechanical energy Converter in the form of a
dissipative system with a zero balance the energy exchange with the environment, the analysis of
causal relationships in the process of Electromechanical energy conversion. As a result of this
analysis substantiates the algorithm for calculating the dynamic characteristics of the process of
Electromechanical energy conversion differs from other known fewer computational operations.

Keywords: electromechanical energy conversion, calculation algorithm, non-conservative
systems

HMUTAIIMOHHAS MOJEJIb 1JISI AHAJIN3A JIEKTPOMATHUTHOM
COBMECTUMOCTHU MHOT'OABUTATEJIBHOT'O YACTOTHO-PEI'YJIMPYEMOI'O
ACHHXPOHHOTI'O JIEKTPOIIPUBOJIA C IMTAIOIIEN CETHIO

N.N. Aptioxos, C.B. Monor

B cpene Matlab ¢ makerom pactmmpenus Simulink pa3zpaboTana uMUTaIIMOHHAS MOJCITH
JUIS aHAJIM3a BIUSHUS MHOTOJIBUTATEIFHOTO YaCTOTHO-PETYIUPYEMOTO aCHHXPOHHOTO
AIIEKTPOTIPUBO/IA HA TIUTAIOMIYIO CeTh. [l0ydeHbl 3aBUCUMOCTH TTOKa3aTese,
XapaKTEPU3YIOUINX IEKTPOMArHUTHYIO COBMECTUMOCTD AJIEKTPONIPUBO/IA C MUTAIOIIEH CEThIO,
OT €r0 Harpy3KHu.

KiroueBsblie cioBa: mpeodpazoBaresb YaCTOThI, ACHHXPOHHBIHN 2JIEKTPOABUTATENb,
SJICKTPOMAarouTHas1 COBMECTUMOCTD, KQYECTBO JJICKTPOSHEPTUU

A SIMULATION MODEL FOR THE ANALYSIS OF ELECTROMAGNETIC
COMPATIBILITY OF AMULTI-MOTOR VARIABLE FREQUENCY AC ELECTRIC
DRIVE WITH AN ELECTRIC GRID

L.I. Artyukhov, S.V. Molot



The simulation model is built in the MATLAB/SIMULINK to analyze the influence of a
multi-motor variable frequency AC electric drive on the electric grid. The simulation results
showed electromagnetic compatibility parameters versus the drive active load.

Keywords: frequency converter, AC drive, electromagnetic compatibility, electric power
quality

YYET YIJIOBOM HECOOCHOCTH IUJIMHIPOB DJEKTPOPA3PSITHOM
KAMEPBI KOAKCHUAJIBHOTI'O CO2-JIA3EPA

B.1O. Konecnukos, .H. Cunopos, I"'1. UnbuH,
I''A. Mopo3os, O.I'. Mopo3os

PaccmatpuBaeTcs MaTeMaTHuecKasi MOJIETh TPOIIECCOB B AIEKTPOPA3PAIHON KaMepe
koakcuanbHOro CO2-1azepa HeMPEPHIBHOTO AeHCTBUS. MoOieh BKIIIOUAET B CE0s ONMMCAHKE
MIPOLIECCOB TEUCHHMS JTA3EPHOU CMECH C JIKOYJIEBBIM YHEPTOBKIAAOM B DJIEKTPOMOHH3AITMOHHBIH
pasps, SHEprochEMa 3a CUeT OTBOJIA TETUIOTHI Yepe3 CTEHKH KaMephl M JIa3epHOTO U3ITydeHUS,
pacmpeeneHus: KOHIEHTPAIUU 3apsKEHHBIX YacTHII B IJIa3Me dJIEKTPOUOHU3AIIMOHHOTO
paspsaa, KHHETHKH KoJieOaTeTbHBIX YPOBHEH MOJIEKYII CMECH U TepeHOCca JIA3EPHOTO U3ITYICHUSI.
[Ipencrarnena mapaMeTpu3alus HUIMHIPOB IEKTPOPA3PSAHON KaMepPhI C YI€TOM UX YTIIOBOM
HECOOCHOCTH.

KiroueBslie crnoBa: koakcuanbHblil CO2-1mazep, d7eKTpopa3psaHas Kamepa, MaTeMaTHIecKast
MOJIEITh, YTJIOBast HECOOCHOCTH IFITMHIIPOB KaMephI

ACCOUNTING FOR THE ANGULAR MISALIGNMENT BETWEEN THE
CYLINDERS IN THE COAXIAL CO2-LASER ELECTRO-DISCHARGE CHAMBER

V.Yu. Kolesnikov, I.N. Sidorov, G.I. II’in, G.A. Morozov, O.G. Morozov

The paper presents a mathematical model for the processes in the electro-discharge
chamber of the continuous wave coaxial CO2-laser. The model includes equations describing the
current in the laser mix with the Joule energy impact on the electro-ionization discharge, the
energy output due to heat removal through the walls of the chamber and laser radiation,
concentration distribution of the charged particles in the plasma of electro ionization discharge,
kinetics of oscillatory levels in the molecule mix, and laser radiation transfer. Parameterization of
cylinders in the electro-discharge chamber with regard to their angular misalignment is
presented.

Keywords: coaxial CO2-laser, electro-discharge chamber, mathematical model, angular
misalignment of chamber cylinders

YUYET NPOJOJIbHOM HECUMMETPUYHOCTH LIUJIUHIPOB
JIEKTPOPA3PSATHON KAMEPBI KOAKCUAJIBHOI'O CO2-JTIA3EPA

B.1O. Konecnukos, .H. Cunopos, I"'1. UnbuH,
I''A. Mopo3os, O.I'. Mopo3os

[IpencraBien anropuT™ pacyera MpoLECcCOB B pa3psAIHON Kamepe koakcuanbHoro CO2-
Ja3epa HeMPEePBIBHOTO JICHCTBUS C YUETOM BIUSHHS HAa pACTIpe/ieIeHUe TapaMeTpoB €To
aKTMBHOM cpeJibl MPOI0JIbHON HECUMMETPUYHOCTH MEXTY IMIMHAPAMU KaMephbI.

KitroueBsbie citoBa: koakcuanbHbli CO2-51a3zep, anekTpopaspsaaHas KaMmepa, alrOpuTM
pacyera npoIecCcOB B aKTUBHOU Cpefie, PO/I0IbHAsE HECUMMETPUYHOCTh [IMIIMHIPOB KaMephl

ACCOUNTING THE LONGITUDINAL ASSYMETRY BETWEEN THE
CYLINDERS IN THE COAXIAL CO2-LASER ELECTRO-DISCHARGE CHAMBER

V.Yu. Kolesnikov, I.N. Sidorov, G.I. II’in, G.A. Morozov, O.G. Morozov

The paper presents an algorithm to estimate the processes in the electrodischarge chamber
of the continuous wave coaxial CO2-laser with regard for the influence of longitudinal
asymmetry between the cylinders in the chamber on the distribution of active media parameters.

Keywords: coaxial CO2-laser, electro-discharge chamber, algorithm of calculations for
processes in active media, longitudinal asymmetry in the chamber cylinders



COBPEMEHHBIE MOIIIHBIE MATHETPOHBI JEHHUMETPOBOI'O
JAUAIIA30HA

A.H. Kaprun, A.O. Mopo3zos, O.A. Mopo3os, I'I1. CaBenko,
A.H. Cumonenko, B.B. ®enoTtor

OnucaHbl COBPEMEHHbIE MarHETPOHBI HEMPEPHIBHOTO M UMITYJILCHOTO JICHCTBHS
JEIUMETPOBOrO JINAIla30Ha ¢ MOIHOCTHIO OT 3 KBT HenpepriBHOI 10 3 MBT numnynscHoM,
paspaborannbie B 3AO «HIIIT «Marpaten». MarueTpoHsl, IOCTPOCHHBIE HA OCHOBE
COBpeMeHHBIX TexHonorui, odecrneunBarot KI1JI 60+85% u mo3BoMsIOT pemnaTh pa3inyHbie
HapOJIHO-XO03sICTBEHHBIE 1 00OPOHHBIE 3aj1auH, T7e Tpedyercs 3pdexTuBHbIN ncTounnk CBY
SHEPTHUH.

KitoueBsle ciioBa: MarHeTpoH, MOJETUPOBaHKE, IPUMEHEHHE

MODERN HIGH POWER L-BAND MAGNETRONS

A.N. Kargin, A.O. Morozov, O.A. Morozov, G.P. Savenko,
A.N. Simonenko, V.V. Fedotov

The paper describes state of the art magnetrons characterized for continuous and pulse L-
band with the output power from the continuous 3 kW to pulse 3 MW, which were developed by
ZAO NPP Magratep. These high-technology magnetrons provide efficiency at 60+85% and
allow for solving various problems related with economic and defense programs which require
high-power microwave sources.

Keywords: magnetron, modeling, application

TPEXMEPHOE MOJEJIMPOBAHUE JABYX3A30PHOI'O PE3OHATOPA
MOIIHOI'O MHOT'OJIYYEBOI'O KNIMCTPOHA C KPATHBIMHU YACTOTAMM JIJIsA
MPOMBIIIVIEHHOT'O CBY HATPEBA

J.A. Hectepos, B.A. Ilapes

HaiiieHb! ycnoBust HACTPOMKH JBYX3a30pHOT0O PE30HATOPA HA JIBE YaCTOTHI
(mpotuBo(azHoro U cuH(pa3HOro BUAOB KonebaHui) U pexumbl B3aumoaeicteus CBY momst ¢
ANIEKTPOHHBIM ITOTOKOM, TIPY KOTOPBIX JOCTHTACTCS MAaKCHMYM d()(HEKTHBHOTO
XapaKTepUCTUUYECKOro COMPOTUBIICHUS OTHOBPEMEHHO Ha JIBYX yactorax (2450 u 4900 MI'n) u
OTCYTCTBHE Mapa3UuTHOTO BO3OYXKACHHUS HA HEPAOOUMX BHUIaX KojeOanuii. MHOTOITy4YeBOM
KJIMCTPOH C TAaKUM PE30HATOPOM IO3BOJIUT MOJYYUTh BBIXOJHYIO MOIIHOCTH 30 KBT Ha yactore
2450 MI'u mpu KITI, paBHOM 65%.

KitoueBsle ciioBa: 1BYX3a30pHBIi pe30HATOp, UHIYKTUBHBIN CTEPKEHB,
XapaKTePUCTUIECKOE COTIPOTUBIICHHUE

3D SIMULATION OF A DOUBLE-GAP HIGH-POWER MULTI-BEAM
KLYSTRON CAVITY WITH MULTIPLE FREQUENCIES FOR INDUSTRIAL
MICROWAVE HEATING

D.A. Nesterov, V.A. Tsarev

The paper presents the findings related with conditions for a double-gap cavity tuning to be
operated at two frequencies (anti-phase and in-phase mode), including the RF field-electron flux
interaction modes. These conditions allow for effective characteristic impedance maximum at
two frequencies (2450 and 4900 MHz) simultaneously and absence of parasitic excitation at non-
operational modes. The multi-beam klystrons using such cavity ensure the output power by 30
kW at frequency 2450 MHz, and efficiency at 65%.

Keywords: double-gap cavity, inductive rods, characteristic impedance

ONPEJAEJIEHUE SHEPTETUUYECKHNX MOKA3ATEJENW UMITYJIbCHBIX
IPEOBPA3OBATEJIEN B PEXXKUMAX HEITPEPBIBHOT'O U ITPEPBIBHOI'O
IMPOTEKAHHUS TOKA HAKOIMMUTEJBbHOMW MHAYKTUBHOCTHU

A.M. Adanacees, 10.M. T'onemMOrnoBCcKmit

Jlns ananu3a paboThl OCHOBHBIX THUIIOB UMITYJILCHBIX MIPeoOpazoBaTeneil B 3aBUCUMOCTH OT
HEIPEPBIBHOTO, IPEPBIBHOTO U TPAHUYHOTO PEKUMOB IIPOTEKAHNS TOKA HAKOIUTEIbHOU



MHIYKTUBHOCTH, MOJTY4YEHbl aHAIUTHYECKHE BBIPAKEHHSI SHEPreTHUECKUX MOKa3aTesIei CHIIOBBIX
AIIEMEHTOB THX CXEM B 3aBUCUMOCTH OT KOd(h(hUITeHTa MyIIbCallii TOKAa HAKOIUTEITHHOM
unayktuBHocTH KRL 1 koaddunmenta npeodbpazoBanus M.

KiroueBble crioBa: UMITYJILCHBIN MTpeoOpa3oBaTelib, K03(QGUIMEHT MyIbcalluii, pexuM
MPEPBIBUCTHIX U HEMIPEPBHIBHBIX TOKOB, AHATMTUYECKOE MOJICIMPOBAHHE

DETERMINATION OF ENERGY PARAMETERS FOR SWITCHED-MODE
CONVERTERS IN CONTINUOUS AND DISCONTINUOUS CURRENT STORAGE
INDUCTORS

A.M. Afanasyev, Yu.M. Golembiovskiy

To analyze the basic types of switching converters, depending on continuous, discontinuous
and boundary conditions in the current flow storage inductor, we developed analytical
expressions of energy parameters for power elements in the schemes, depending on the current
ripple factor in the storage inductance KRL and conversion ratio M.

Keywords: switched-mode converter, current ripple factor, discontinuous and continuous
current, analytical simulation

COBCTBEHHBIE JVIEKTPOJUHAMUYECKHUE ITAPAMETPBI U CTPYKTYPA
IJIEKTPOMATHUTHOTIO ITOJIA MPAMOYI'OJIBHOI'O PE3OHATOPA C
JBYXCJIOMHBIM JUDJIEKTPUYECKHUM 3ATIOJTHEHUEM

B.A. Konowmetines, I1.B. Kospsikos, M.A. Jlykesnos, P.C. ['ymapos

YCTaHOBIIEHBI YCIIOBHUS, IIPU KOTOPBIX BO3MOKHO IOJyYUTh AaHAIIMTUYECKOE PELICHUE
BHYTPEHHEHN KpaeBOM 3aJ1a4y JIEKTPOAUHAMUKH JIJISl IPSIMOYTOJIBHOTO PE30HATOPA, YaCTUYHO
3allOJIHEHHOTO AUAIEKTPUYECKUM MaTepraiioM, B BUJe cyneprno3uuuu E- u H-tunos konedanmii,
He cofieprkaliiee THOPUIHBIX THUIOB KOJIEOAHUM, YTO MO3BOJISIET YIIPOCTUTH aHATIN3
ANEKTPOTMHAMUYECKIX CBOUCTB pacIpeIeeHHBIX (MHOTOIIEIEBbIX, KOMOMHUPOBAHHBIX) CUCTEM
BO30YyXI€HUS 3JIEKTPOMarHuTHOro noJisi. OnpeeneH crekTp cOOCTBEHHBIX PE30HAHCHBIX YacTOT
st E- u H-tunoB xonebanuit mpu IBYyXCIOHHOM JUAIIEKTPUIECKOM 3aII0JTHEHUU pe30HaTopa

[PY Pa3TMYHBIX 3HAYCHHSX JAUIEKTPUUECKON MPOHUIIAEMOCTH € g

KiroueBbie cltoBa: AJIEKTPOMAarHUTHOE TOJIE, IPOIOIbHAS U TIONIepeYHast MOJIIPH3aIlNY,
cOOCTBEHHBIE pe30HaHCHBIC YacTOTHI. E- 1 H-Tumel koneGanuii, MeTos pa3aeieHns NepeMEeHHBIX,
MIPUHIHIT MTOJISIPU3AIMOHHON JJBOMCTBEHHOCTH, IUCIICPCUOHHOE YPaBHCHHE

ELECTRODYNAMIC VALUES AND STRUCTURE OF ELECTROMAGNETIC
FIELD WITH A RECTANGULAR RESONATOR AT TWO-LAYER FILLING

V.A. Kolomeitsev, P.V. Kovryakov, M.A. Lukyanov, R.S. Gumarov

The research determines conditions which allow for analytical solution of the problem
referring the rectangular resonator partially filled with the dielectric material having the
superposition of E- or H-types of fluctuations, and devoid of hybrid types of fluctuations, which
helps to simplify the analysis of electrodynamic properties of distributed (multislot-hole and
combined) systems of electromagnetic field excitation. The range of the natural resonance
frequencies for E- and H-types of fluctuations at the two-layer dielectric filling of the resonator

is determined at various values of the dielectric permeability € g

Keywords: an electromagnetic field, longitudinal and cross polarization, natural resonant
frequencies, E and N-types of fluctuations, a method of division of variables, the principle of
polarizing duality, dispersive equation

IMOBEPXHOCTHBIN ®A30BbI IIEPEXO/] B CHCTEME YIJIEPO/I -
KPEMHWH (100) TP MUKPOBOJIHOBOMH IIVIASMEHHOM OBPABOTKE

PK. Adapos, B.A. [llanpirun

N3ydenbl GU3NKO-XMMHUECKHE MPOLIECCH M MEXAHU3MBbI BIUSHUS [J1a3MEHHON MOJTOTOBKU
MMOBEPXHOCTU HA 3aKOHOMEPHOCTH KOHJICHCAIIMU 1 TTOBEPXHOCTHBIE (ha30BbIe IPEBPAILICHUS TIPU
(hopMUPOBaHUU MACKOBBIX KPEMHHI — YITIEPOAHBIX JOMEHOB Ha KpucTaax kpemuus (100) mpu
OCaXJICHHH CYOMOHOCTIOMHBIX yriIepoaHbIX MOKpeITH B CBY ma3me mapoB 3TaHOMIa HU3KOTO



nasneHud. [lokazaHo, 4To MpHU ONTUMANIBHBIX JUTUTEIBHOCTAX OCAXKICHHUS Ha KPEMHHUEBBIE
TUTACTHHBI C €CTECTBEHHBIM OKCHIHBIM ITOKPBITHEM JIaTepalIbHBIC Pa3Mephl IOMEHOB
cTabunu3upytoTcst Ha ypoBHe 200 HM, a BBICOTBI BBICTYIIOB, ITOJYYEHHBIX IJIA3MOXUMUYECKUM
TpaBICHHEM KPEMHHUS Yepe3 TOMEHHBIE MACKOBEIE ITOKPBITHS, M3MEHSIOTCSI B HHTEpBaje oT 40
1o 80 HM.

KitroueBsbie ciioBa: yrieponHoe nokpsitue, CBY mnazma, KpeMHUH, TUIA3MOXUMUYECKOE
TpaBleHHE

SURFACE PHASE TRANSFORMATION IN THE CARBON - SILICON (100)
SYSTEMAT MICROWAVE PLASMA PROCESSING

R.K. Yafarov, V.Ya. Shanygin

The paper presents a research into physicochemical processes and mechanisms related with
the influence of plasma preparation of the surface on condensation regularities and surface phase
transformations when forming the mask silicon-carbon domains over the crystals of silicon (100)
at sedimentation of sub-monolayer carbon coverings in the microwave plasma of ethanol vapor
at low pressure. It is shown that at optimum duration of sedimentation over silicon plates with
the natural oxide coating, the lateral sizes of domains are stabilized at the level of 200
nanometers, whereas the height of the ledges received by plasmochemical etching of silicon
through domain mask coatings change within the range from 40 to 80 nanometers.

Keywords: carbon coating, microwave plasma, silicon, plasmochemical etching

HCCJEJIOBAHUE CBOMCTB ®EPPUTOB ITPU HATPEBE B BAKYYME

H.M. Kotuna, JI.E. Kym, O.}O. JKeBasieB

PaccmoTpeHbl n3MeHeHus! CBOMCTB (peppUTOBBIX MaTEepUANIOB IIPU HarpeBe B BaKyyMe JUIs
MIPOMBIIIUIEHHBIX Mapok (eppuros 10CYS.

KitoueBsie crioBa: pepputsl, TepMO0OpabOTKa, BaKyyM, AJIEKTPUIECKHE, MarHUTHbIE
CBOICTBA

RESEARCH INTO PROPERTIES OF FERRITE WHEN HEATED IN VACUUM

N.M. Kotina, L.E. Kuts, O.Yu. Zhevalev

The paper considers the changes relating the properties of ferrite materials under heating in
the vacuum. The analysis is performed for the industrial brands of ferrites 10SCHS.

Keywords: ferrites, heat treatment, vacuum, electrical, magnetic properties

METAJIJIOTPAONYECKHUE NCCJIEJOBAHUSA KAYECTBA
ANOD®YZNOHHOI'O COEAUHEHUSI MEJIN C KOMITO3UIIUOHHBIM
MATEPHUAJIOM

S1.B. IlepeBo3nukoBa, A.IL. IlepexpectoB, H.A. BaBnnuna

Pa3pabotana MeToquKa TEXHOJIOTHH COSTMHEHUS C MOMOILBIO TEPMHUUECKUX CUCTEM
AJaBJICHUS 3JICMCHTOB KOM6I/IHI/IpOBaHHBIX KOHTAKTHBIX HAKOHCYHNKOB KaMEP BaAKYYMHBIX
BBIKJIIOYATeNel, KoTopast BeJIeT K YMEHBIIEHUIO PACCIIOCHUH CBAapHBIX COSTMHEHUH.

KiroueBrbie ciioBa: nudy3nonnas cBapka, MetamiorpadudecKue UCClIeJOBaHus,
MHUKPOTBEPA0CTh, TEPMOKOMITPECCHOHHOE YCTPONUCTBO, KOMITO3UIIMOHHBIN MaTepua

METALLOGRAPHIC RESEARCH INTO DIFFUSION QUALITY OF COPPER
-BASED COMPOSITES

Ya.V. Perevoznikova, A.P. Perekrestov, N.A. Vavilina

A new method is designed for the bonding technology using thermal systems of pressure to
combined contact points in the vacuum circuit breaker chambers, which lowers exfoliation rate
of welded joints.

Keywords: diffusion welding, metallographic research, microhardness, thermocompression
device. composite material



BJIMSAAHUE CBY QJIEKTPOMAT'HUTHOI'O ITOJISI HA CTPYKTYPY U
MNMPOYHOCTHBIE XAPAKTEPUCTUKHN KOHCTPYKIHUMOHHBIX
YIJVIEIINIACTUKOB

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

Brimonnens! uccnenoanus BiusHusi CBY anekTpoMarHUTHOTO MO pa3iudHON yIenbHOU
MOIITHOCTH Ha (PU3UKO-MEXaHUIECKHE XaPAKTEPUCTUKU CIIOMCTHIX KOMITO3UIIHOHHBIX
marepuanoB. Ha mpumepe kapOoHa nokazano, uro CBY anekTpoMaraHutTHoOe moJje yaeabHOH
MomHocThio 17,5 B1/cM3 wactotoii 2450 MI 11 BeI3BIBaET yBETUUCHHUE NTUTETLHOCTH
(YHKIIMOHUPOBaHUS KOHCTPYKIMM U3 KapOOHa NpH JAEHCTBUM MUKOBBIX HAarpy3ok ot 1,5 no 4,5
pasa.

KitoueBsle ciioBa: KOMIO3UIIMOHHBIE MaTepHalbl, KapOOH, Mpeaes MPOYHOCTH, U3THO, cpes,
Mpo0JIbHAA YCTONYMBOCTH, CBY aekTpoMarauTHoe 1ose, yaeldbHas MOIHOCTb, CTPYKTYpa,
pasphbIB

IMPACT OF MICROWAVE ELECTROMAGNETIC FIELD ON STRUCTURE
AND STRENGTH CHARACTERISTICS OF STRUCTURAL CFRP

I.V. Zlobina, N.V. Bekrenev

The paper deals with research into the influence of the microwave electromagnetic field
with specific capacity on physico-mechanical properties of the layered composite materials. It is
shown that the microwave electromagnetic field with the capacity at 17.5 W/cm3 and frequency
at 2450 MHz causes an increase in the operation time of the device made of carbon fiber under
the action of peak loads by 1.5 or 4.5 times.

Keywords: composite materials, carbon fiber, tensile strength, bending, shear, longitudinal
stability, the microwave electromagnetic field, power density, structure, gap

O TOYHOCTH U3MEPEHUI JUDJIEKTPUYECKUX ITIAPAMETPOB
OBPABATBIBAEMOI'O OBBEKTA B CBY QJIEKTPOTEPMHUU

10.C. Apxanrenbckuit

PaccmoTpeHo BiHsIHEE TOUHOCTH H3MEPEHHS JUAICKTPHUECKUX MapaMeTpOB
00pabaTpIBaeMOro 0ObEKTa Ha XapaKTEPUCTUKU pabounX KaMep co CTosiuel, ¢ Oeryieil BOIHOM
n kamep sydeBoro tuna CBY anekTpoTepMU4eCcKUX yCTAHOBOK.

KitoueBsle ciioBa: u3MepeHue, TU3JIeKTpHUecKre mapamMeTphl, Kamepa co CTosueld BOJHOM,
KaMmepa ¢ OeryIiei BoHOM, kamepa JiydeBoro tura, CBY anekrpoTepMus

ON THE MEASUREMENT ACCURACY OF DIELECTRIC PARAMETERS FOR
THE OBJECT TREATED IN MICROWAVE ELECTROTHERMY

Yu.S. Arhangelskiy

The paper considers the influence of measurement accuracy of dielectric parameters for
the treated object on characteristics of the working chambers with standing or traveling-wave
cameras, as well as beam type microwave electro thermal installations.

Keywords: measurement, dielectric parameters, chamber standing wave, chamber traveling
wave, chamber ray type, microwave electrothermy

BEHUAMMUWH ®EJJOPOBUY CUMOHOB

CumonoB Bennamun @e1opoBuy, TOKTOp TEXHUUECKUX HaYK, podeccop, 3acayKeHHbIN
paboOTHHK BBICIIETO NMpodeccroHanbHOro oopazosanus PO, npodeccop xadenps
«IIpompblnieHHast TermIoTeXHuKa» CapaToBCKOro rocylapcTBEHHOTO TEXHUUECKOTO
yHuBepcutera umeHu ['arapuna FO.A. Okonumin MOCKOBCKHI SHEPTETHYECKHUIT UHCTUTYT B
1959 r., paboran B npomblnuieHHOCTH T. CapaToBa, B 1966 r. neperien Ha padoty B CapaToBcKuit
nonutexHuueckuit ”HCTUTYT (CI'TY nmenu Iarapuna 10.A.).

B 1969 r. 3amutun kanauaarckyto, a B 1984 r. — gokropckyto agucceprauuu. B 1985-
2003 rr. 3aBenoBan kadenpoit «[IpomsinuieHHas TeruioTexaukay, B 1985-1990 rogax — nexan
HHEPreTHYECKOro (GaxynbTeTa.



Co3ai Hay4HYIO IIKOJTY IO SHEProcOepekeHUI0 B XUMHUECKON cepe MPOU3BOCTBA.
OTkpbLT Ha Kadepe HOBYIO CIIEHUAIBHOCTD « DHEPTreTHKA TEIIOTEXHOJIOTUID, IPEI0KUIT
MaJIOOTXOAHYIO TEXHOJIOTHIO MepepabOTKH TOPIOYKX CIIAHIIEB.

BUKTOP IIETPOBHUY PYBIIOB

Py6moB Buktop IletpoBud pommics B8 1937 r. B 1956 roxy mocie okoHYaHUS € OTIIMYAEM
MOCKOBCKOIO CTAHKO-MHCTPYMEHTAIBHOIO TEXHUKYMA I10 CIIELUAIbHOCTU
«OneKTpoodOPyIOBaHNE TPOMBIIUIEHHBIX MPEANPUITHI» TOCTYNNI Ha Ty K€ CIEeMaIbHOCTD B
MocCKOBCKHUI DHEPTETUYECKUN HHCTUTYT, KOTOPBIH C ycrexoM 3akoHumiI B 1962 rogy. C MOU
cBs3aHa Bcs Ku3Hb Bukropa [lerporua. B MOU oH mipoiien Bce cTynenn npohecCHoHaIbHOTO
pocTa OT MHXeHepa 710 mpodeccopa. JJoKTop TEXHUUECKUX HayK, podeccop Kaderpbl
«ABTOMAaTH3UPOBAHHBIE AIEKTPOTEXHOIOTMUECKHE YCTAHOBKH M CUCTEMBI». 3aCITy >KEHHBIH
pabOTHUK BBICIIETO MpodeccuoHaIbHOro oopazoBanus PO.

CAJU-CIIN-CTTY

IL.T. AaTponoB

CapaToBcKOMy rocyJapCTBEHHOMY TEXHUUECKOMY YHUBepcuTeTy MMeHH ["arapuna FO0.A.
HCIIOJHWIOCH 85 JIeT.

CaparoBcKkuii aBTOAOPOKHBIN HHCTUTYT, CapaTOBCKUI NOJUTEXHUYECKUI MHCTUTYT,
CapatoBckuli rocynapcTBeHHbIN Texandecknii yausepcurer — CAJIN, CITU, CT'TY — tpu
MMEHH OJTHOTO BY3a, OTPaKAIOIINE €r0 UCTOPUIO, MYTh OT HEOOJIBIIOr0 Y3KONpo(dhecCnoHaIbHOTO
MHCTHUTYTA J10 MHOTONPO(UIHHOTO YHUBEPCUTETA.

SJIEKTPOTEXHOJIOT'USA B HAIIMOHAJIBHOM UCCJIEJOBATEJIBCKOM
YHUBEPCUTETE «M2W» (MCTOPUS U ITIEPCIIEKTHUBBI)

A.B. lllep6akos, B.II. Py6nos, O.B. lllep6akosa

Hcropust oTeuecTBEHHOM 2JIEKTPOTEPMUN TECHO CBSA3aHa CO CTAHOBJICHUEM
AEKTPOTEXHUUECKON Hay4qHO-Iegarorndyeckor mxonsl MOU. Emie 10 co31aHus yHUBEPCUTETA,
B 1905 rony, Ha Mmexanudeckom otaeneHnr MBTY Obna oprann3oBaHa crielidann3aliy 1mo
ANEKTPOTEXHUKE. 3apOXKACHUE U JTaJIbHEHIIIee pa3BUTHE HAMPABIECHUH MTOATOTOBKU U Kadeap
ANEKTPOTEXHUUECKON HAIMIPABICHHOCTH CBSI3aHO C UMEHAMU BBIJAIOIIUXCSI POCCUNUCKUX
anektporexHukoB K. A. Kpyra, K.W. lendepa, b.1. byrpumosa, C.1. Kypbarosa,
B.C. Kyne6akuna, A.H. Jlapuonosa, I".H. [lerposa, B.E. Pozendennna, A.b. Jlebenena,
JI.K. Munoga, C.A. PunkeBuua, E.B. UeGoTapéna.



