«Bompocsr anekrporexHonoruny Ned (17) JTexabpp 2017 r.

NCCJIEJTOBAHUE BJIUSHUS IIJIASMOXUMHUYECKON MOJIU®PUKAIINA HA
ABTOSMHUCCHUOHHBIE CBOMCTBA KPUCTAJIJIOB KPEMHU S
P.K. Sdapos, B.A. llansirun
HccnenoBanbl  3aKOHOMEPHOCTH  JJICKTPOHHOM W MOp(OIOrHYecKor  Moaudukanuu
MOBEPXHOCTH KPEMHHUEBBIX KpucTayuioB npu CBY minazMeHHON MHKpOOOpabOTKE B paziIHUHBIX
XUMHUYCCKH AdKTUBHBIX Ta30BbIX CpClaax. HOKaSaHO, YTO OJICKTPOHHAas MO,Z[I/I(l)I/IKaI_[I/ISI
oOycroBieHa (GOPMHUPOBAHUEM BCTPOSHHBIX IOBEPXHOCTHBIX TMOTCHIIMATIOB, KOTOPHIE B
3aBHUCUMOCTHU OT THIIA IJICKTPOIIPOBOAHOCTHU IMOJYIIPOBOJHHUKOB Pa3JIMYHBIM 06pa30M BJIMAIOT Ha
aBTOPMHUCCHOHHEIE CBOUCTBA KaTOAHBIX MaTpHll, U3rOTOBJICHHBIX Ha X OCHOBC.
KiroueBbie cioBa: IIa3MeHHass MHUKpooOpaboTka, Mop(dojorus, HaHOCTPYKTYpHUPOBAHHE
MOBEPXHOCTH, (ha30BBIA COCTAB, AaBTOIMHCCHUS
RESEARCH INTO THE INFLUENCE OF PLASMOCHEMICAL MODIFICATION
ON FIELD EMISSION PROPERTIES OF SILICON CRYSTALS
R.K. Yafarov, V.Ya. Shanygin
Regularities of electronic and morphological modification of silicon crystal surfaces at
microwave plasma microprocessing are investigated in various chemically active gases. It is
shown that electronic modification is caused by generating built-in superficial potentials.
Depending on conductivity type of semiconductors, the given potentials have differential effect
on field emission properties of the matrix cathode fabricated on their basis.
Keywords: plasma microprocessing, morphology, nanostructuring surface, phase structure,
field emission

COI'JIACOBAHUE NMMPOU3BOJAUTEJIBHOCTEN 'MBPUIHON KAMEPBI CBU
JEKTPOTEXHOJOTI'MYECKOM YCTAHOBKH 11O HETEILIOBOM U
TEILIOBOM MOJIU®UKALIUSIM OFPABATBIBAEMBIX MATEPUAJIOB

A.C. obpoaym, 10.C. Apxanrensckuit

Paccmorpensr  Bumet  CBUY  mommdukammii  nusnekTpukoB,  KoHCTpykuusi  CBY
AJIEKTPOTEXHOJOTMUECKOW YCTAaHOBKM € TMOpUIHON KaMepoil M HpUHIMI ee paboThl, pacyer
JJIMHBI 1OEJIW B BOJIHOBOAC KaMCPbI gereruiosoii CBY MOI[I/I(i)I/IKaIH/II/I U KOJIM4YeCTBa
MOJIMMEPHBIX HUTEW B IIENM MPU 33JaHHOW NPOU3BOAMUTENBHOCTH Kamepsl TeruioBod CBY
MoJM(UKAIMK, COIJIACOBAaHUE IPOU3BOJIUTEIBHOCTEH T'MOPUAHON KaMmephl IO TEIJIOBOM U
HETeNJIO0BOHI MOL[I/Iq)I/IKaI_II/ISIM.

Kirouessie ciioa: CBY anexkTpoTexHONIOTrHYECcKasi yCTaHOBKA, THOpUHAs paboydasi kamepa,
TCIJIOBAA U HETCIIJIOBAas MO,ZLI/I(l)I/IKaLII/II/I, MMPONU3BOAUTCIIBHOCTDH

NEGOTIATING THE CAPACITY OF HYBRID MICROWAVES IN

ELECTROTECHNOLOGICAL DEVICES FOR HEAT-TREATABLE AND NON-HEAT-
TREATABLE MATERIALS

A.S. Dobrodum, Yu.S. Arkhangelsky

Types of microwave modification of dielectrics are considered. The focus is made on the
design scheme of a microwave electro technological installation with a hybrid chamber and its
operation principles. Calculation of the slit length in the waveguide of the nonthermal
microwave modification chamber and the number of polymer filaments in the gap at a given
performance of the microwave modification chamber are presented.

Keywords: microwave electrotechnological installation with hybrid working chamber,

thermal and nonthermal modifications, productivity



JE3UHCEKIUS IMIMIEBBIX IPOAYKTOB CBUY SHEPTUEN
IJEKTPOMATHUTHOI'O ITOJISA

B.B. Crenancunko, B.}O. KoxxeBHMKOB

PaCCMOTpeHbI KOHCTPYKIINH CBY OJICKTPOTEXHOJIOIMYECKNX YCTAHOBOK JIsA AC3WMHCCKIUU
MUIIEBBIX POJYKTOB, IPUHIMI paOOTHI, @ TAK)KE aKTyaJIbHOCTh UX IIPUMEHEHUS.

KunroueBblie cnoBa: ne3nHceKus, nuiieBbie npoaykTsl, CBY uznyuenue

DISINSECTION OF FOOD PRODUCTS BY MICROWAVE ENERGY

V.V. Stepanenko, V.Yu. Kozhevnikov

The article presents the design of microwave installations, their operation principles, and
relevance of their application.

Keywords: disinsection, food, microwave radiation

KOHKYPEHTOCIHOCOBHOCTDBb U HEJIECOOBPA3HOCTDb IIPUMEHEHMUSA
METOAUYECKHUX CBY DJIEKTPOTEPMHUYECKUX YCTAHOBOK

B.O. FOnuna, FO.C. ApxaHrenbckui

PaccMoTpeHbl  BOTPOCHI KOHKYPEHTOCIIOCOOHOCTH U IIE€TIECO00pPa3HOCTH TPUMEHEHUS
Meroanueckux CBY  s3ieKTpoTepMUYECKUX YCTaHOBOK. OrmpeneneHsl IMyTH IOBBIIEHUS
KOHKYpEHTOCTIOCOOHOCTH MeToaudeckux CBY 3ieKTpoTepMUUYECKHX YCTAaHOBOK M TOPSIOK
NPUHATUSA PEIICHHS O IIeJIeCO00pa3HOCTH MPOCKTUPOBAHUS OJHOIO U3 BapHaHTa TaKHX
YCTaHOBOK.

KittoueBsie €10Ba: KOHKYPEHTOCIIOCOOHOCTB, 11€71€CO00Pa3HOCTh MPUMEHEHHS,
meTtoaudeckrue CBY aekTpoTepMUYeCcKre YCTaHOBKH, SHEpTreTHndecKas 3 PeKTHBHOCTD,

sKOHOMHUYECKasi 3P(HEKTUBHOCTh, CPABHUTENBHBIN SKOHOMHUECKUN 3P deKT
COMPETITIVE CAPACITY AND EXPEDIENCY OF CONTINUOUS

MICROWAVES IN ELECTROTECHNOLOGICAL DEVICES

V.0. Yudina, Yu.S. Arkhangelsky

The article considers the issues related with competitiveness and expediency of continuous
microwaves used in electric heaters. The ways for increasing competitive capacity of continuous
microwaves in electric heaters, and the decision making procedure concerning practicality of the
design project for one of the types of these devices are determined.

Keywords: competitiveness, expediency of application, continuous microwaves in electric
heaters, energy efficiency, economic efficiency, comparative economic effect

PEKYPPEHTHOE OHUEHUBAHUE JUATHOCTUYECKHUX ITAPAMETPOB
TATOBBIX QJIEKTPUYECKUX MAIHINH IMTACCAKUPCKOI'O 9JIEKTPOBO3A
CEPUM D111 C TIOBBIINEHHBIM OTPABOTAHHBIM PECYPCOM

H.A. Menmukos, C.H. baramos

HpI/IBeI[eHBI PE3YIbTAThl OUCHKHU TEXHUYCCKOI'O COCTOAHUS TATOBBIX JJICKTPUYCCKUX MallluH
MaCcCaXXUPCKOTO dJiekTpoBo3a cepuu  OIIl ¢ MOBBIIEHHBIM OTPaOOTaHHBIM  PECYpPCOM,
MOJYy4YeHHbIE C IOMOINBI0O MMHUTAIMOHHOTO MojenupoBanus TOJ] B makere MATLAB &
SIMULINK, 6asupyromierocss Ha UCHOJIL30BAHUH MATEMATHYCCKUX MOJCICH SIECKTPUUICCKUX
MallvuH IIOCTOAHHOI'O TOKa H BBI6paHHbIX HauOoJee I/IH(l)OpMaTI/IBHLIX KOHTPOJIUPYCMBIX
napaMeTpoB (pyHKIIMOHUPOBAHUS TATOBOTO 3JIEKTPOJBUTATEIS.

KaroueBnie CJIOBA. naccameCKI/Iﬁ 3JICKTPOBO3, TSATOBBIM SJICKTPOABUTATCIIb,
MOACIIUPOBAHUEC

RECURSIVE PARAMETER ESTIMATION APPLIED TO ELECTRIC TRACTION
MACHINES OF THE EP1 PASSENGER ELECTRIC LOCOMOTIVE WITH
IMPROVED SERVICE LIFE

I.A. Menshikov, S.I. Batashov

The article presents the assessment results of the technical condition of electric traction
machines installed in passenger electric locomotives of the EP1 series characterized for improved
service life. These results were received using the TED simulation modeling packaged in



MATLAB & SIMULINK. The simulation is based on mathematical modeling of DC machines
and most informative monitored operation parameters of the traction motor.

Keywords: passenger electric locomotive, traction motor, modeling, amplitude-frequency
characteristics

HNCCIEAOBAHUE TOKOBBIX XAPAKTEPUCTHUK
JEKTPOMEXAHUYECKHUX CUCTEM DJIEKTPOIIOE3 1A 3P-9" C NOMOUIbIO
ABTOMATU3UPOBAHHOI'O HAT'PY30UHOI'O CTEHJIA HA CTATUYECKHUX
INPEOBPA3OBATEJISAX HTI TPAHCIIOPT 441549.014PD

H.A. MeHIUKOB

HpI/IBeIleHBI PE3YJIbTAThL HCCIICA0BAaHUA HpO6J’IeMBI JAUArHOCTUPOBAHUA TATOBBIX
JJIEKTPUYECKUX MAIIlUH DJIEKTPOIIOE3[4a IIEPEMEHHOI0 TOKa CEpPUHU 9P-9" ¢ mnomompo
ABTOMATU3UPOBAHHOI'O HArpy304YHOro CTeéHla Ha CTAaTHYCCKUX npeo6pa30BaTen>1X HTL[
TPAHCIIOPT 441549.014P3. IIpoGieMy orieHKH paboTOCHOCOOHOCTH TATOBBIX JIEKTPHUECKUX
MalllH 1Hpeajaracrcsa peuiatb C IIOMOMIBIO KOJIUMYCCTBCHHOI'O aHalu3a I/IH(i)OpMaTI/IBHOCTI/I
JMarHOCTUYECKUX MPHU3HAKOB paclio3HaBaHMs 00pa30B M IMOCTPOCHUS Pa3IeIsome QyHKIUH.
C noMo1po MaTeMaTHuecKoil 00paboTKU TMAarHOCTHYECKON MH(OpPMALIUY MOTYYeHbI Hauboee
MH(OpMaTUBHbIE NPU3HAKU paclo3HaBaHMsl 0Opa3oB, KOTOpPbIE MOTYT HCIIOJIb30BATHCA B
aBTOMaTHBHpOBaHHOﬁ CUCTCMC aAAalITUBHOI'O MOHHTOPHHI'A JJICKTPOMCXaHUYCCKHUX CHUCTCM JJIA
NPOTHO3UPOBAHUS HEYCTOWYMBOTO (PYHKIIMOHUPOBAHUS 3JIEKTPOIIOIBHKHOTO COCTABA.

KiroueBrle cioBa: 3J'IeKTp0HOI[BPI)KH0171 COoCTaB, TATOBBIN QJICKTPOIIPUBOA, TCOPUA
pacrno3HaBaHusi 00pa3oB, TEXHUYECKask JUATHOCTHUKA

INVESTIGATION OF THE CURRENT CHARACTERISTIC OF
ELECTROMECHANICAL SYSTEMS IN ER-9T ELECTRIC TRAINS USING THE
AUTOMATED LOAD STAND BASED ON STATIC CONVERTERS STC TRANSPORT
441549.014 RE

I.A. Menshikov

The article presents the results of research into diagnostics of traction electric machines of
electric trains in the alternating current series ER-9T with automated load stand for static
converters STC TRANSPORT 441549.014 re. The problems of efficiency assessment of traction
electric machines can be resolved by means of quantitative analysis of information depth of
diagnostic features for pattern recognition and construction of the discriminant function. Using
mathematical treatment for the diagnostic data we obtained most informative features for pattern
recognition that can be used in automated adaptive monitoring of electromechanical systems to
predict unstable operation of the electric rolling stock.

Keywords: electric rolling stock, electric traction, theory of pattern recognition, technical
diagnostics.

HECUMMETPHUSA DJIEKTPOMATHUTHBIX ITPOIIECCOB B TPEX®A3ZHOM
TPAHC®OPMATOPE. IPUYVHBI, KOJUUYECTBEHHBINA AHAJIU3

IT.A. Komenes, C.B. [Tapamonon

PaccMoTpeHbl NpUYMHBI HECUMMETPUHU 3JEKTPOMArHUTHBIX IPOLECCOB B TpéxdazHoM
TpaHcopMaTope CHUMMETPUYHON KOHCTPYKIMM, TPEACTABIEH aHalu3 KOJUYECTBEHHBIX
XapakTepUCTHK InporeccoB. [Ipennoxkensl cnocoObl KOMIEHCAU HECUMMETPUYHBIX PEKUMOB,
OCHOBaHHbIE Ha MOJIU(UKALIMY TEXHOJIOTHH U3TOTOBJICHHSI MATHUTOIIPOBOIAa U OOMOTOK.

B pacuérax ncnosp30Bauch MaTEMaTUUECKNE MOJIEIH, CO3/IaHHbBIE HA OCHOBE CHMBOJIBHBIX
npeobpazoBanuit MAPLE 12 u uncnennsix Beruncienuit MATLAB R10. IIpuBenens! npumepsl.

KnroueBble croBa: cuiioBoi TpéxdasHblii TpaHchopMaTop, MarHUTONIPOBO/I, HECUM-METPHUS,
MaTeMaThyeckas MoJIeb



CAUSES AND QUANTITATIVE ANALYSIS FOR THE ASYMMETRY
OF ELECTROMAGNETIC PROCESSES IN THREE-PHASE TRANSFORMERS

P.A. Koshelev, S.V. Paramonov

The article considers the reasons for the asymmetry of electromagnetic processes in three-
phase transformers having symmetric design, and presents the quantitative analysis to the
characteristic of the given processes. The ways for compensation of asymmetrical modes based
on modification of manufacturing technologies of magnetic circuits and windings are proposed.

For calculations we used the mathematical models created on the basis of symbolical
transformations MAPLE12 and numerical calculations MATLABR10.

Keywords: power three-phase transformer, magnetic circuit, asymmetry, mathematical model

OCOBEHHOCTHU PABOTHBI BBIXOJIA U ITIOBEPXHOCTHOI'O 3APSIA
TEPMOJJIEKTPOHHBIX OKCUJOCOAEPKAIIINX KATOJAOB BAKYYMHBbIX
9JEKTPOHHBIX ITPUBOPOB

C.B. Cemenos, A.4. 3opkun, 1.B. Poguonos, H.A. BaBuiuna

Paccmotpena cucrema okcua — ra3 (mapbl OKCHZIa) B OKCHJIOCOJEPXAIIMX KaToJax
BAKYYMHBLIX 3JICKTPOHHBIX l'IpI/I60pOB AJIs1 OIIPCACIICHU S pa6OTBI BbIXO/Jla OKCHU/Ja U OIIPCACICHUA
IMMOJIOKHUTCIBHOI'O0 IMOBEPXHOCTHOT'O 3apsdja, 06pa3OBaHHOFO aIICOI)6I/Ip0BaHHI)IMI/I aToMaMu
Oapus. [lodydeHbl 3aBUCMMOCTH: MTOBEPXHOCTHOTO 3apsaa U 3¢GheKTUBHON pabOThl BIXOAA AJIS
oKcya 0apust OT BHEIIHErO HAIIPSDKEHUS B pEXXUME POCTPAHCTBEHHOIO 3apsijia Py pa3IMuHbIX
TEMIICpATypax U aKTUBHOCTH KUCIIOPOJa B an6ope; IMOBCPXHOCTHOI'O ITOTCHIMAJIA, BHyTpeHHefI
Y BHENIHEH paboThl BBIXOJA JUIA OKCHIA Oapusi OT TeMIEepaTypbl U JaBIECHUS MOJICKYJISIPHOTO
Kucjioponaa.

KiroueBble cioBa: OKcHAOCOJEp)KalMi KaTtoja, paboTa BbIXO/A, MOBEPXHOCTHBIM 3aps,
razoBas (aza

OPERATION PECULIARITIES OF THE OUTPUT AND SURFACE CHARGE OF
THERMIONIC OXIDE-CONTAINING CATHODES IN VACUUM ELECTRONIC
DEVICES

S.V. Semenov, A.Ya. Zorkin, 1.V. Rodionov, N.A. Vavilina

The article analyses the system of oxide-containing cathodes in vacuum electronic devices.
The oxide-gas system (oxide vapor) is used to determine the work function of the oxide and
determine the positive surface charge formed by adsorbed barium atoms. The following
dependences are obtained: the surface charge and effective work function for barium oxide on
the external voltage in the space charge mode at various temperatures and oxygen activity in the
device; the surface potential, internal and external work function for the barium oxide on the
temperature and pressure of molecular oxygen.

Keywords: oxide-containing cathode, work function, surface charge, gas phase

HNCCIEJOBAHUE XUMHNYECKOI'O U ®A30BOI'O COCTABA
IMUCCUHOHHO-AKTUBHOI'O BEHIECTBA UMITPETHUPOBAHHOI'O KATOJA
MAJIOMOIIHOTI'O ITPUBOPA MATHETPOHHOTI'O TUITIA

O.[. Tumenko, A.A. Tumenko, A.4. 3o0pkun

Jnst co3gaHusi WMMIIPETHUPOBAHHBIX KAaTOJOB TOBBIMIEHHON JOJATOBEYHOCTH IPOBEICHO
UCCIICIOBAaHNE XUMHUYECKOr0o U (Da30BOro CcocTraBa HSMHUCCHOHHO-AaKTUBHOTO BEIIECTBA
MMITPErHUPOBAHHOTO KaTOJIa 0 €ro MOCTAaHOBKU B MPUOOP METOJIaMHU PACTPOBOM AJIEKTPOHHOM
MUKPOCKOIIUU, I[BETHOW (CMEKTPaIbHON) KATOJOJIOMUHECIEHIIMH U PEHTTCHOCHEKTPAIbHOTO
MHUKpOaHaJIu3a.

KitoueBbie cioBa: katoj, SMUccusi, pa3oBblid COCTaB, XUMHUECKHUI COCTAB



INVESTIGATION OF THE CHEMICAL AND PHASE COMPOSITION

OF EMISSION-ACTIVE SUBSTANCES OF IMPREGNATED CATHODE
IN LOW-POWER MAGNETRON-TYPE DEVICES

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

To solve the problem with creating impregnated cathodes with increased sustainability, we
conducted a research into the chemical and phase composition of emission-active substances in
the impregnated cathode using the methods of scanning electron microscopy, color (spectral)
cathodoluminescence and x-ray microanalysis.

Keywords: cathode, emission, phase composition, chemical composition

METOJIUKA KBASUAHAJIUTHYECKOI'O PACUETA KPUTUYECKOM
JJINHbBI OCHOBHO# BOJIHbI KOAKCHAJBHO-CEKTOPHOT' O BOJIHOBOJA
C HEOJHOPOAHBIM JUDJIEKTPUYECKHUM 3AINIOJTHEHUEM

A.A. Cxsopuos, M./I. lIBaHnoB

PaCCMOTpeHa MCTOJUKA KBa3MaHAJIUTUYCCKOI'0 pacuc€Ta, I103BOJIMBIIAasd YCTAHOBUTH B IBHOM
BUJAC 3aBUCHUMOCTH KpHTH‘IGCKOﬁ JJINHBI OCHOBHO1 BOJIHBI KOAaKCHAJIbHO-CCKTOPHOT'O BOJIHOBOAA
OT €TI0 TICOMCTPUYCCKHX PA3MCPOB U BHeKTpO(i)I/ISI/I‘leCKI/IX mapamMeTpoB HCOJHOPOAHOIO
JAUDJICKTPHUYICCKOI'O 3aII0JTHCHU .

KitroueBrble ci1oBa: KBa3HaHATUTHYSCKUH pacucT, KpUTUICCKas AJIrMHa, OCHOBHAA BOJIHA,
KO&KCH&HBHO-CGKTOpHHﬁ BOJIHOBO, HCOAHOPOAHOC JUIJICKTPUICCKOC 3alIOJIHCHUC,
Hp}IMoyFOJ'ILHHﬁ BOJIHOBO/, 3(1)(1)CKTI/IBH8.}I AUDJICKTPHUUCCKAA IIPOHULIACMOCTD

A METHOD FOR QUASIANALYTIC ASSESSMENT OF THE PRIMARY WAVE
TO COAXIAL SECTORIAL WAVEGUIDES WITH HETEROGENEOUS DIELECTRIC
MEDIA

A.A. Skvortsov., M.D. lvanov

The article considers the method for quasianalytic assessment relating the dependence of
critical length of the primary wave to coaxial sectorial waveguides on geometrical dimensions
and physical parameters of heterogeneous dielectric media.

Keywords: quasianalytic assessment, critical length, primarty wave, coaxial sectorial waveguide,

heterogeneous dielectric media, rectangular waveguide, effective dielectric permeability

NPUMEHEHHUE ITPAMOYI'OJIbHBIX BOJIHOBOJ10OB C HEOJHOPO/JIHbIM
JAUIJEKTPUUYECKHUM 3ANNOJTHEHUEM B KAUECTBE 3JIEMEHTOB CBSI3U CBY
YCTPOUCTB

A.A. CkBOpI10B

Jlna ymeHblIeHHs Nepenaja nepefaTouHslx xapakrepuctuk CBY ycTpolCTB Ha CBSI3aHHBIX
JIMHUAX nepeaavu MpeajoXCeHO MPUMCHCHUC B KAYCCTBE HIJ'ICfI(l)OB IpsAMOYT'OJIbHBIX BOJTHOBOJI0B
C HCOIAHOPOAHBIM AUDJICKTPUICCKUM 3aI10JIHCHUEM, OTJINYAOIIUXCA IIOBBIIIICHHBIMHA
3HAYCHUAMU KpPITquCKOfI JJINHBI OCHOBHOII BOJIHEI U Auamna3oHa OAHOBOJIHOBOI'O PEKHUMBI
pabotel. PaccMoTpeHa Meroamka —pacdera Kod((UIMEHTOB mepefauyd  HuieH(OBBIX
pazserBieHuit CBY ycTpoiicTBa Ha CBSI3aHHBIX 10 IIMPOKON CTEHKE MOCPEACTBOM
MNpAMOYTOJIBHBIX BOJIHOBOAOB C€ HCOAHOPOAHBIM JHUIJICKTPUUCCKHUM 3aIllOJIHCHUEM JIMHHUAX
rnepenayu.

Kirouessle cioBa: CBY ycrpoiicTBo, k03¢ dunmeHT nepenauu, nuieidosBoe pa3BeTBieHue,
HpS[Moyl“OJ'IBHBII\/'I BOJIHOBOJ CBA3W, OCHOBHAsA BOJIHA, IICPBasd BbICIIAA BOJIHA, HCOAHOPOAHOC
JAUBJICKTPHUYCCKOC 3aI10JIHCHUC, 3(1)(1)CKTI/IBHEUI AUBJICKTpHUICCKaA MPOHUIACMOCTb

APPLICATION OF RECTANGULAR WAVEGUIDES WITH HETEROGENEOQOUS
DIELECTRIC MEDIA AS COUPLING ELEMENTS IN MICROWAVE DEVICES

A.A. Skvortsov

To decrease variations in transfer characteristics of microwave devices over coupled
transmission lines, it is proposed to apply rectangular waveguide loops with heterogeneous



dielectric media that are characterized for enhanced values for the critical length of the primary
wave and single-wave operation ratio. Special focus is made on the methodology for estimating
transfer efficiency of loop junctions in microwave devices over coupled rectangular waveguides
with heterogeneous dielectric media in transmission lines.

Keywords: microwave device, transfer efficiency, loop junction, rectangular waveguide coupler,
primary wave, heterogeneous dielectric media, efficient dielectric permeability

MEXAHUYECKHUE XAPAKTEPUCTUKHU U DJIEMEHTHBIN COCTAB
HOBEPXHOCTU TUTAHA, UMIIJIAHTUPOBAHHOI'O HOHAMM CEPEBPA
N.B. Ilepunckas
Hccneoosan cnocob gopmuposanus oOuocosmecmumoco cepebpocooepaicaueco clos ¢
AHMUMUKPOOHBIM 3P PEeKmom Memooom UOHHO-TYUEB020 MOOUDUYUPOBAHUSL U PACCMOMPEHO
GIUSIHUE O0JVHEeHUsT UOHAMU cepedpa HA MEepOOCmb, YCMALOCMHYI0 NPOYHOCMb U dJIeMEHMHbILL
cocmaes noeepxXHocmu mumaHoeblx 2J1eMeHmos MeauI/;MHCKOIZ MEXHUKU.
KiroueBbie ci10Ba: uoHHO-IYUe80€ MOOUDUYUPOBAHUE, MBEPOOCMb, YCMALOCMHAS NPOUYHOCHb
ELEMENTAL COMPOSITION OF THE TITANIUM SURFACE IMPLANTED WITH
SILVER IONS
I.V. Perinskaya
The investigation deals with the method applied to form the biocompatible silver-containing
coatings with antimicrobial effect by means of ion-beam modification. The influence of irradiation
with silver ions for hardness, fatigue strength and elemental composition of the titanium surface
elements in medical equipment is analysed.
Keywords: ion-beam modification, hardness, fatigue strength

HNCCIEJOBAHUE XAPAKTEPUCTUK ®YHKIIMOHAJIBHbBIX
3JIEKTPOTEPMUUYECKUX OKCUAHBIX MOKPHITUIA
C IOMOUBIO ®PAKTAJIOB
N.B. Ponuonos, C.K. Cnepanckuit
Hpe,Z[CTaBJ'IeHLI PE3YIbTAThI SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA MUKPOCTPYKTYPBI U TBEPAOCTU
TEPMUYECKH OKCUJIUPOBAHHBIX MOBEepXHOCTEH 00pa3uoB u3 ctanu 12X18HIT, a takxke mpeaiokeHo
OIMMCAaHUuEC MOp(l)OJ'IOFI/II/I MOJIy4a€MbIX HOKpBITI/Iﬁ C IIOMOIIIBIO (I)paKTaJILHOFO a"Hammza. IlokazaHbl
3aBUCUMOCTHU q)paKTaHBHOﬁ PaSMECPHOCTHU OT TEMIICPATYPBI U MPOAOJIKUTCIIBHOCTH OKCUAUPOBAHUSA
CTaJIbHBIX o6pa3u013 B HHHHHHqueCKOﬁ neqyun COIPOTUBIICHUS, a TAKIKEC YCTAHOBJICHA B3aMMOCBA3b
TBEPJIOCTU OKCUIHBIX MOKPHITUH U (PpaKTaIbHON pa3MEPHOCTH.
KiroueBrle coBa: (I)YHKI_II/IOHaJ'ILHLIe IOKPbITHA, (I)paKTaJ'IBI, DJICKTPOTCPMUYICCKOC
OKCUANPOBAHHUEC, MUITIUHAPHUYICCKAA IMEYb COMTPOTHUBIICHUA
INVESTIGATING THE PROPERTIES OF FUNCTIONAL ELCTROTHERMAL
OXIDE COATINGS USING FRACTALS
I.V. Rodionov, S.K. Speransky
The article presents the results of experiments relating the research into microstructure and
hardness of thermally oxidized surface of the steel sample 12X18H9T. Additionally, it was
proposed to use the techniques of fractal analysis to describe the morphology of obtained
coatings. The dependence of fractal dimension on the temperature and length of oxidized steel
samples in the cylinder resistance furnace was demonstrated. The relationship between hardness
of oxidized coatings and fractal dimension was determined.
Keywords: functional coating, fractals, electrothermal oxidation, cylinder furnace, resistance.



BJISIHUE MIPUMEHEHUS CILJIABA X20H80 B KAYECTBE PACKHUCJIATEJS
MEJH ITPU KOJILIIEBOI1 APTOHOAYT'OBOI CBAPKE HA IPOYHOCTH 1
BAKYYMHYIO INIOTHOCTh CBAPHOI'O COEJJMHEHUSI

A.A. Tumenko, P.B. Conosbe, O.]1. Tumienko

Hnst pemenus npoOaeMbl HAPYIICHWS BaKYyMHOH IIJIOTHOCTH CBAapHBIX IITBOB, MOJYYEHHBIX
METOJOM aproHOAYrOBOM CBAapKHU, BCJIEACTBUE LMKIMYECKOIO HAarpeBa 3JIEKTPOBAKYYMHBIX
puOOPOB B CBApHOM IIOB BBOJMTCS TeXHoJIorudyeckas mpokmaaka X20H80 (muxpom). s
OTIpeIeNICHUs] CTPYKTYPBI CBAPHOTO IIBA OBUT MPOBEACH METAIIOrpapuuecKuil aHainu3 o0pasios
CBApPHOI'0 COCANHCHUA 0a3oBoit KOHCTPYKIIMHU KU KOHCTPYKIIMK CBAPHOI'O 1IBaA C TEXHOJIOTHYECKOUN
npoxiankou. Jlyig omnpeneneHuss MEXaHUYECKOM IPOYHOCTM CBapHbIE COEAMHEHMS ObUIM
HCCIICA0OBAaHbEI Ha pa3phIB. YCTaHOBJ'IeHO, YTO B COCANHCHUAX 0€e3 TEXHOJIOTUUYECKON IPOKJIAAKH
OPHUCYTCTBYIOT LEMNOYKH IIOp, YTO SBJSETCS HEIOMYCTHMBIM JAe(PEeKTOM, NPHUBOISAIIAM K
CHHUIXXCHUIO ITPOYHOCTHU U HAPYIUICHHUIO BaKYYMHOﬁ IINIOTHOCTHU CBAPHBIX IIBOB, IIOCJIC HECKOJIBKUX
IIUKJIOB HAarpeBa IEKTPOBAKYyMHOTO IpuOopa BO BpeMsi 00pabOTKH ero Ha BAKYYMHOM IOCTY.

KiroueBsie ciioBa: Meb, aproHoayrosas cBapka, X20H80, meraminorpaduyeckoe
HUCCIICO0BAaHUC

IMPACT OF NISOCR20 ALLOY USED AS A DEOXIDIZER FOR ARGON ARC

WELDING ON WELD STRENGTH AND VACUUM TIGHTNESS OF SEAL WELDS

A.A. Tischenko, R.V. Solovyov, O.D. Tishchenko

To solve the problems related with failures in vacuum tightness of weld seals fabricated my
means of argon arc welding technology, the temporary spacer X20H80 (nichrome) is inserted into
seal welds as a result of cyclic heating of vacuum devices. To determine the structure of a seal weld,
we conducted metallographic examination of seal weld patterns in the basic structures and seal weld
structures with temporary spacers. A breakdown test was applied to determine mechanical strength
of the seal welds. The test showed that without temporary spacers, the seals are characterized for
linear porosity, which is an intolerable flaw resulting in lower strength ratio and deficiency in the
vacuum tightness of seal welds.

Keywords: copper, argon arc welding, Cr20Ni80, metallographic analysis

IMPOI'PAMMHO-TEXHUYECKHWHN KOMILJIEKC JJIA @YHKIIMOHNUPOBAHUA
INEYEN COMPOTUBJIEHUSA PA3JIMYHBIX TUIIOB
B.J1. Cypkosa, H.W. Kpyrnos, B.C. AnekceeB
PaCCManI/IBaIOTCSI JTaIllbl pa3pa60TI<H MpoOrpaMMHO-TCXHUYCCKOI'O KOMIIJICKCA JJIs1
(GYHKIIMOHUPOBAHMSI ~ TeUed  CONPOTHBIICHUS  pazNuyHbIX  TUNoB. [IpoBeneH — aHanu3
paboTOCIIOCOOHOCTH pa3padaThIBAEMOM CUCTEMBI.
KiroueBrle ciioBa: nmeun CONIPOTUBJICHU, CUCTEMA aBTOMATUYCCKOI'O YIIpaBJICHUA,
mnpor paMMHO-TeXHI/I‘leCKI/Iﬁ KOMILJIIEKC
THE SOFTWARE AND TECHNICAL COMPLEX FOR VARIOUS TYPES OF
RESISTANCE FURNACES
V.D. Surkova, N.I. Kruglov, V.S. Alekseyev
The article describes the stages in development of the software and technical complex applied in
the operation of resistance furnaces of various types, and analyzes operability of the developed
system.
Keywords: resistance furnace, automatic control system, software and hardware complex

MOJIEJUPOBAHUE MHOT' O®YHKIIMOHAJIBHON CUCTEMbBI
ABTOMATHUYECKOI'O YIIPABJIEHUSA TIEYAMU COITPOTUBJIEHUSA
H.U. Kpyrnos, B.JI. Cypkosa, B.C. Anekcees, J[.A. J[aBpi10B
PaccmarpuBaercss  mpuMeHeHHMe — TOporpaMMHoro  kommiekca Matlab  Simulink  gms
MOJISITUPOBAHMS TIporiecca paboOThl CHCTEMBl aBTOMATHYECKOTO YIPAaBJICHHS, NPUMEHUMOW K
0O0JBIIOMY KOJMYECTBY Medell compoTuBieHus. [IpuBeneHbl KOMIBbIOTEpHAsT MOJAETb CHUCTEMBI U
pe3yIbTaThl MOJICIIMPOBAHUSI.



KJIIO‘-IGBBIQ CJIOBA: MCYb COMPOTUBIICHUSA, CUCTEMA aBTOMATUYCCKOT'O YIIPABJICHU,
MOACIIUPOBAHUEC

SIMULATION OF A MULTIFUNCTIONAL SYSTEM FOR AUTOMATIC CONTROL
OF RESISTANCE FURNACES

N.I. Kruglov, V.D. Surkova, V.S. Alekseyev, D.A. Davydov

The article considers application of the Matlab Simulink software complex for simulation of the

automatic control system applied to a large number of electric resistance furnaces. A computer-
based model of the system and the results of modelling are shown.

Keywords: resistance furnace, automatic control system, simulation

K BOITPOCY O TEIIJIOBOM CMEPTH BCEJIEHHOM. ITponoskenne
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