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TYHHEJIUPOBAHUE 3JIEKTPOHOB U3 KPUCTAJIJIOB KPEMHMUAA,
HNOBEPXHOCTHO CTPYKTYPUPOBAHHBLIX C UCITOJIbB3OBAHUEM
MHUKPOBOJIHOBOM IIJTABSMbI APTOHA

10.B. I'ynses, P.K. SAdapos, C.}O. Cyznansues, B.S. [llanpirun

C HCIonb30BaHMEM AaTOMHOW CTPYKTYpbl IIOBEPXHOCTH KPHUCTAJUIOB KPEMHUS, SIBIECHUM
CaMOOpPranru3ainuu Ipu OCaAXICHUU Cy6MOHOCHOI>iHI:IX YIIICPOJHBIX HOKpI)ITI/Iﬁ u
BBICOKOAHHU30TPOIMHOT'O MHUKPOBOJHOBOI'O INIA3BMOXHMHUYCCKOTO TPAaBJICHHSA IIOJYYCHBI KaTOIHBIC
Marpuibl C HAHOCTPYKTYPHUPOBAHHBIMHW OMUCCHUOHHBIMH LICHTPAMMH. I/ICCJ'IG,I[OBaHa B3aUMOCBA3b HUX
MOP(OJIOTUYECKHX M aBTOIMHUCCHOHHBIX XapakTepucTuk. [lokazaHo, 4YTO HAHOCTPYKTYpUpPOBAaHHE
ITOBEPXHOCTH IO3BOJIACT Oosiee ueM Ha OIHY TPECTb YMCHBIIWTL IMOPOIA B036Y)KI[6HI/I}I dBTOOMHCCHUU U
MMPAaKTHUYCCKW Ha JBa MNOpsAAKa YBCIUYUTHL MAKCUMAJIBHBIC INUIOTHOCTH ABTOSMUCCHOHHBLIX TOKOB,
KOTOPBIC HA KpUCTaAJUIaX KPEMHUA N-Tumna MOT'YT JOCTUT'aTb 5,7 MA/ CM2.

KiroueBsle ciioBa: 1oeBast SMUCCHs JIEKTPOHOB, HAHOCTPYKTYPUPOBAaHUE ITOBEPXHOCTH,
erMHHfI, MHKPOBOJIHOBAA IJIa3Ma

TUNNELING OF ELECTRONS FROM THE CRYSTALS OF SILICON WHICH ARE
SUPERFICIALLY STRUCTURED WITH USE OF MICROWAVE PLASMA OF ARGON

Uu.V. Gulayev, R.K. Yafarov, S.Yu. Suzdaltsev, V.Ya. Shanygin
With use of atomic structure of a surface of crystals of silicon, the self-organization phenomena at
sedimentation of submonolayer carbon coverings and high anisotropic microwave plasmochemical
etching cathodic matrixes with the nanostructured emission centers are received. The interrelation
of their morphological and field emission characteristics is investigated. It is shown that
nanostructuring a surface allows more, than to reduce thresholds of initiation of field emission by
one third and practically to increase the maximum density of field emission currents which on
silicon crystals n-type can reach 5,7 mA/cm? by two orders.

Keywords: field emission of electrons, nanostructuring surface, silicon, microwave plasma

COBPEMEHHbBIN NOTEHHUAJI DJIEKTPOMETAJLIYPI'UU
C.I'. Kanranona
PaCCMOTpeHI)I OCHOBHBIC KOHUICIIWHU Pa3sBUTHUA COBPEMCHHBIX JJIICKTPOMCTAILTYPIrUUCCKHUX
MHHU-3aBOJOB, OCHOBHBIC HAITPABJICHUA SHCPFCTquCKOﬁ ONTUMU3ANHU SJICKTPOIIJIABKU CTAJIH.
KiroueBrle CJIOBaA. MHWHHU-3aBO, ayroBasd CTaJICIIJIaBUJIbHAsA I1€4b, OJICKTPOIIJIaBKa,
sHeprerudeckas 3pPeKTUBHOCTb
THE POTENTIAL OF MODERN ELECTROMETALLURGY
S.G. Kalganova
Describes the main concepts of the development of modern EAF mini-mills, the main
directions of energy optimization of electric smelting of steel.
Keywords: mini plant, electric arc furnace, electrofusion, energy efficiency

ONITUMM3ALIMA CTAIIUOHAPHOTI'O PEXKUMA IBYXCEKIIMOHHOI'O
NHAYKIIUOHHOI'O HAI'PEBATEJIA

AMN. Janunymkus, B.A. lanunymkus, 1.B. Bacuises

[IpuBeneHbl pe3yabTaThl MCCIENOBaHUS Ipolecca HarpeBa (eppOMarHUTHBIX 3arOTOBOK IOJ
IUTACTHYECKYI0 J1e(OopMalMio B JBYXCEKIIMOHHOM HHIYKLIIMOHHOM HarpeBaTejie METOINYECKOTO
neiictBus. PaccMOTpeHbl BOMPOCHI MOJIEIMPOBAHUS B3aWMOCBSI3AHHBIX 3JIEKTPOMArHUTHBIX U
TEMIIEPATYPHBIX MOJIEH M METOAMKA MX PACUETa B YCTAHOBUBILIEMCS PEXHUME IPU JUCKPETHO-
HENpephIBHOM NEpPEMENIEHIH 3ar0TOBOK uepe3 HarpeBarelb. [IpeioxkeHa nHxKeHepHas METOIuKa
pacueTa KOHCTPYKTMBHBIX M PEKHUMHBIX IIapaMETPOB  JBYXYacCTOTHOM  MHAYKIIMOHHOW



HarpeBaTeIbHOM YCTAaHOBKH, YYHTHIBAIOIIAs CIEMU(PUUECKUE OCOOCHHOCTH IMPOCTPAHCTBEHHOTO
pacnpeaciiciud BHYTPCHHUX HMCTOYHUKOB TCIUIOTBI M HCPABHOMCPHOCTH TEMIICPATYPHOI'O
pacmpeiesieHus B 3arpy3Ke B IIPOIIECCE HarpeBa A0 TeMIIepaTyphl INIACTHYECKOH edopmaIiuu.

KinroueBrie cnosa: I/IHI[yKI_II/IOHHHﬁ HarpeB, MarcMaTuicCkKkass MOJICJIb, MCTOYHUKHU TCIUIOTHI,
TeMIIepaTypHOE pachupeieieHue, yrpasieHue, YHeprodhHEeKTHBHOCTh

OPTIMIZATION OF TWO-SECTION STATIONARY MODE OF INDUCTION
HEATERS

A.l. Danilushkin, V.A. Danilushkin, 1.V. Vasilyev

The article presents the results of a study of the process of heating of ferromagnetic workpieces
by plastic deformation in the two-section induction heater methodical action. The questions of
modeling of interconnected electromagnetic and temperature fields and methods of their calculation
in steady state at discrete-continuous movement of billets through the heater. A method of
calculating the engineering design and operational parameters of the two-frequency induction
heating system, which takes into account the specific features of the spatial distribution of internal
heat sources and uneven temperature distribution in the load in the process of heating up the plastic
deformation temperature.

Keywords: induction heating, a mathematical model, heat sources, temperature distribution,
management, energy efficiency

HAYYHBIE OCHOBbI MO/IU®OUKALIUU TIOJIUMEPHBIX MATEPUAJIOB B CBY
QJIEKTPOMATI'HUTHOM HOJIE
C.I'. Kanranoga, }0.C. Apxanrensckuii, B.A. JlaBpentbe, C.B. Tpuropibrit

PaccmoTpensl Hay4yHBIE OCHOBBI MOAM(HUKAMK MOIUMEpPHBIX MaTtepuaioB B CBY
JIeKTpOMarHuTHOM 1one. llpencraBieHbl pe3ynabTaThl SKCIEPUMEHTANIBHBIX HMCCIEA0BaHUMN
BiusaAHUs CBY 351€KTpOMarHuTHOTO 10JIE HA CBOKCTBA MOJIUMEPOB.

KiroueBsle cioBa: Moaudukanms, noauMmepusie Matepuansl, CBY snekrpoMarautHoe nose,

CBUY Bo3znaeiicteue, CBY ycranoBka

SCIENTIFIC BASIS FOR MODIFICATION OF POLYMER MATERIALS
IN A MICROWAVE ELECTROMAGNETIC FIELD

S.G. Kalganova, Yu.S. Arkhangelsky, V.A. Lavrentiev, S.V. Trigorly

Considers the scientific basis of modification of polymeric materials in a microwave
electromagnetic field, the results of experimental studies of the effect of microwave electromagnetic
field on properties of polymers.

Keywords: modification, polymeric materials, the microwave electromagnetic field of the

microwave effect, microwave installation

VYJIYUIIEHUE MAPAMETPOB CBY PABOYEW KAMEPBI C BEI'YIIIEW BOJTHOM
MYTEM NEPECTPOMKHN YACTOTHI CBU TEHEPATOPA

A.B. ®énopos, F0.C. Apxanrenbckuii

[IpoBeneno cpaBHenune K.y kamepsl ¢ Oeryiiell BOJHON Ha HEOJHOPOJHOM MPSIMOYTOIHLHOM

BOJIHOBO/IE, paboTaroIiel B 0JHOYaCTOTHOM peXuMe U ¢ nepecrpoiikoil yactotel CBY reneparopa.
[TokazaHo ynydilieHHE COTJIacOBaHUs MPU CUHXPOHHOM C €' U 1J 0 M3MEHEHUHU B MPOLIecCe HarpeBa
yactoTel CBY reneparopa.

KiroueBsie cioBa: kamepa c Oeryieit BoiaHoM, yctaHoBka CBY nusnexkTpuyeckoro Harpesa,
pvaéT, BOJIHOBOJ, AJIMHA BOJIHBI, OTHOCUTCJIbHAA JUDJICKTPUUCCKAA IPOHUIAEMOCTb, TAHI'CHC yTJIa
JUAJIEKTPUUECKUX MOTEPh, OJJHOYACTOTHBIN PEKUM, ITMPOKOIIOIOCHBIN T€HEPaTOp



IMPROVING PARAMETERS OF THE WORKING CHAMBER WITH THE
TRAVELING WAVE OF THE MICROWAVE FREQUENCY BY TUNING THE
MICROWAVE OSCILLATOR

A.V. Fedorov, Yu.S. Arkhangelskiy

The paper presents a comparison between the K., chamber with the travelling wave on the non-
homogeneous rectangular waveguide operating in the single frequency mode and frequency tuning
in the microwave generator. The emphasis is made on improvement in the frequency matching of
the microwave generator at synchronous changes with the ¢° and tg & in the process of heating.

Keywords: ray type microwave chamber, microwave installation, calculation, waveguide,
wavelength, relative permittivity, loss angle, single frequency mode, broadband generator

BJIMSAHUE BO3I[EI7'ICTBI/IH CBY DJIEKTPOMATHUTHOI'O ITOJISA HA
NPOYHOCTH U MUKPOCTPYKTYPY BAINIMCTUYECKUX HEMETAJIVIMUECKHUX
MATEPHUAJIOB

N.B. 3no6una, H.B. bekpenén

UccnenoBano BrnusiHue CBY 370eKTpOMAarHUTHOTO TOJS HA MPOYHOCTh OAJUTMCTUYECKUX
MaTepraIOB, UCIIOJB3YEMbIX B IIPOU3BOACTBEC 3JICMCHTOB I/IH,Z[I/IBI/I,HyaJIBHOﬁ 3allUThI 1 u 2 kiacca.
B okcnepumentax wucnons3oBach TCBM-JIXK u  CBEpXBBICOKOMOJICKYJISPHBIN TOJIMATUIICH.
YcrtanosneHo, 4to BozaeiictBue CBY 31eKTpOMarHUTHOTO MOJS YAENbHON MoIHOCThIO 14-17
BT/CM3 Ha apaMHUIHBIC HUTU W HUTH H3 CBCPXBBICOKOMOJICKYJIAPHOI'O IMOJIMO3THUIICHA ITO3BOJIACT
YBEJIMYHUTh IPOYHOCTh HA pa3pblB COOTBETCTBEHHO B 2 u 1,6-1,7 pa3a. KoncrarupoBano
CYIISCTBCHHOE CHW)XCHHE PACCIOCHHS Ha BOJOKHAa OOpPAaOOTAHHBIX B 3JCKTPOMArHHUTHOM TIOJIE
apaMHUIHBIX HUTEN u CBCPXBBICOKOMOJICKYJIAPHOI'O ITOJHUITHUIICHA ITOCIIC BOSI[Gf/iCTBI/I)I p8.3pBIBHOI7I
Harpysku.

Kirouesrle cioBa: CBY QJICKTPOMAarouTHOC I10JIC, OaJNINCTUYECKHE MaTCpHrajibl, HUTH,
BOJIOKHA, IPOYHOCTH, PACCIIOEHUE, MUKPOCTPYKTYpPa

IMPACT OF THE MICROWAVE ELECTROMAGNETIC FIELD ON THE
STRENGTH AND STRUCTURE OF BALLISTIC NON-METALLIC MATERIALS

I.V. Zlobina, N.V. Bekrenev

The research is made into impact of the microwave electromagnetic field on the strength of
ballistic materials used in manufacturing personal protective equipment Category | and Category II.
TCBM-/IK and super-high molecular weight polyethylene were applied in the experiments. It was
found that the impact of the microwave electromagnetic field with the specific capacity at 14-17
W/cm?® on the aramid filaments and the super-high molecular weight polyethylene filaments allow
for increasing the fracture strength by 2 or 1,6-1,7 times. It was stated that the degree of splitting of
aramid filaments and the super-high molecular weight polyethylene filaments treated in the
electromagnetic field has significantly reduced under the impact of the discontinuous load.

Keywords: the microwave electromagnetic field, ballistic materials, filaments, strength,
splitting, microstructure

OBOCHOBAHHME KOHTAKTHOI'O METO/IA YJIbTPA3BYKOBOM OUYNUCTKH
TPYJAHOJAOCTYIHBIX BHYTPEHHUX MMOJOCTEA U KAHAJIOB B U3JIEJIUSAX
TPAHCIIOPTHOT' O U QHEPTETHYECKOI'O MAIIIMHOCTPOEHUA

A M. Capcenranues, 1.B. 3no6una, H.B. bekpenés

[lokasaHa mNEpCHEKTUBHOCTh YAAJNEHUS 3arpsi3HEHUM METOJOM YJIbTPA3BYKOBOW OYHCTKH.
[Ipemioxkena 3aBUCUMOCTD, MO3BOJIAIOLIAS ONPEACIIUTD IIapAMETPhI YJIbTPAa3ByKOBOIO BO3IACHCTBUS
[0 KPUTEPHUIO HM3TMOHBIX HANpsHKEHUH B OYMIAEMbIX OOBEKTaX, MPEBBIMIAIONIUX aAre3HOHHYIO
IIPOYHOCTh  3arpsi3HEHU. OIpenenceHo MUHUMAJIBHOE BPEMsl pa3pylIEHHUs 3arpsA3HEHMH,
MTOATBEPKICHHOE IKCIIEPUMEHTAJIBHO.



KimroueBrle cnoBa: YIABTPa3BYK, IIPOU3BOAUTCIIBHOCTh OUYUCTKH, KaBUTallKsA, ITIOJJOCTH U KaHAJIBI,
3arpsA3HCHHA, KOHTAKT, A3ruOHEBIE HAIIPsAKCHUA, aArC3MOHHAs NPOYHOCTh

VALIDATION OF THE CONTACT METHOD FOR ULTRASONIC CLEANING OF
REMOTE INTERNAL CAVITIES AND CHANNELS IN THE PRODUCTS OF
TRANSPORT AND POWER ENGINEERING INDUSTRIES

A.M. Sarsengaliyev, 1.V. Zlobina, N.V. Bekrenev

Removing pollutants by means of the method of ultrasonic cleaning has proved to be promising.
The proposed dependence ensures determination of parameters for the ultrasonic influence by the
criterion of flexural tension in the cleared objects exceeding the adhesive durability of pollution.
The minimum time for the destruction of pollution was defined and demonstrated experimentally.

Keywords: ultrasound, cleaning productivity, cavitation, cavities and channels, pollution,

contact, flexural tension, adhesive durability

BJIUAHUE CUJIbl TOKA UHIAYKTOPA HA TEMIIEPATYPY HAT'PEBA
TUTAHOBBIX U3AEJUN JUCKOBOMN Y HUJIUHIPUYECKOMU ®OPMBI

A.A. ®omun, M.A. ®omuna, A.B. Boiiko, B.A. Komypo, U.B. Pogunonos

Hpe,[[CTaBJ'IeHLI pe3yibTaTbl HU3MEPCHUA CHUJIBI TOKA HHAYKTOpPpA W TEMIICpATYPbl HArpeBa
TUTAHOBBIX OOPA3IOB JWCKOBOW W IHJIMHAPUYECKOW (Gopmbl mpu 00pabOTKEe TOKaAMH BBICOKOM
4acTOThl B 4acTOTHOM Juana3zoHe ot 90 no 120 k['u. YcraHoBiIeHO BIUSHUE CHIIBI TOKA HHAYKTOPA
B nuarnazone or 0,3 g0 8,5 KA Ha KHMHETHKY HarpeBa OOpa3IOB-IUCKOB B TEMIIEPATYPHOM
nuanazone ot 800°C mo 1500°C na Bozmyxe. [lomydyena perpeccrnoHHasi MOJEIb 3aBUCHMOCTHU
TEMIICPpATypbl  OT SHeKTqueCKOﬁ MOIIHOCTH, HOTpe6J'I}IeMOI71 YCTpOfICTBOM HarpeéBa, H
MIPOJOJKUTEIBHOCTH TEPMOOOPAOOTKH.

KiroueBrie c10Ba: TOKH BBICOKOH 4aCTOTbI, TUTAH, KHHCTUKA HAI'PCBA, TepMoo6pa60TKa

IMPACT OF INDUCTOR CURRENT INTENSITY ON THE HEATING

TEMPERATURE RATE FOR TITANIUM DISC-SHAPED AND CYLINDRICAL ITEMS

A.A. Fomin, M.A. Fomina, A.V. Voyko, V.A. Koshuro, I.V. Rodionov

The paper presents the measurement results for current intensity in the inductor and the rate of
heating temperature for titanium disc-shaped and cylindrical samples when treated with high-
frequency currents (HFC) within 90 to 120 kHz. The influence of the current in the inductor in the
range from 0.3 to 8.5 kA on the heating kinetics of disc-shaped samples within 800°C to 1500°C in
the air has been identified. A regression model describing the temperature change depending on the
power consumed by the HFC heat treatment device as well as its duration has been simulated.

Keywords: high-frequency currents, titanium, heating kinetics, heat treatment

BJUAHUE MPEJIBAPUTEJBbHOM OBPABOTKHU CTAJIBHOI'O DJIEKTPOJIA HA
KHUHETHUKY JJIEKTPOOCAXKIEHUA CBUHIIA U3 IEPXJIOPATHOT' O
IJIEKTPOJIUTA

E.1O. I'op6auéna, H./I. Conosnéna, B.B. Uaguna

VYCTaHOBIEHO BIMSIHUE TIpeABapUTENbHONM 0OpabOTKM CTajdbHOW OCHOBBI 3JIEKTpOAA Ha
KMHETHKY 3JIEKTPOOCAXKACHUS CBUHIIA U3 NEPXJIOPATHOTO AJIEKTPOJIUTA C J0OABKOM MOBEPXHOCTHO-
aKTUBHOTO BemlectBa M 0e3 Hee. BepiaBineHo BiusHue pgo6asku I[IAB  Ha Benuuuny
MOJISIPU3ALMOHHON eMKoCcTH. ClienaH BBIBOJI O 11€7I€CO00Pa3HOCTH UCIOIB30BAHUS B EPXJIOPATHOM
anexTposute no6aBku [TAB.

KitoueBble ci0Ba: CBHHLIOBOE IOKPBITHE, IOBEPXHOCTHO-AKTUBHOE BELIECTBO, IOJUIOXKKA,
nodazoBoe ocaxaeHne, NOIIPU3aAUOHHAS EMKOCTh, IEPXJIOPATHBIN JIEKTPOIUT

INFLUENCE OF PRETREATMENT PROCESSING OF THE STEEL ELECTRODE
ON KINETICS OF ELECTRODEPOSITION OF LEAD FROM PERCHLORATE BASED
ELECTROLYTES

E.Yu. Gorbacheva, N.D. Solovieva, V.V. Chadina



The influence of preliminary processing of the steel basis of the electrode on kinetics of
electrodeposition of lead from perchlorate based electrolytes with and without additives of surface-
active agents is established. The influence of the surfactant additive on the rate of polarizing
capacity is revealed. The conclusion is drawn on the expediency of using the perchlorate based
electrolytes in surfactant additives.

Keywords: lead covering, superficially-active agent, substrate, pre-phase sedimentation,
polarizing capacity, perchlorate electrolytes

NCCIEAOBAHUE ®OPMUPOBAHUA CIIVIABA HIMHK-HUKEJIb B
CYJIb®ATHO-AHETATHOM PACTBOPE HOTEHIUUOAUHAMUNYECKUM
METOJAO0OM

E.B. Uennora

PaCCManI/IBaeTCH MEXaHU3M QJICKTPOXUMHNYCCKOT'O (bOpMI/IpOBaHI/ISI TraJIbBAHUYCCKOI'O
MOKPBITUSL IMHK-HUKEIh Ha CTaId B CydbhaTHOM H Cylb(}aTHO-aleTaTHOM pacTBOpax
IMOTCHHUUOAUHAMUYCCKUM METOJOM IIpHU BapbUPOBAHHUH COACPKAHUA Cyﬂb(l)aTa HHUKCECIIA U cynb(baTa
LIMHKA B pacTBOpE.

KimroueBrle cioBa: CILIaBBI OMHKaA, CyJIb(I)aTHO-aL[eTaTHHﬁ pacTBOp, HOTGHI.II/IO,I[I/IHaMI/I‘ICCKI/Iﬁ
METO/

POTENTIODYNAMIC METHOD FOR THE STUDY OF ZINC-NICKEL ALLOYS
FORMED IN SULPHATE-ACETATE SOLUTIONS

E.V. Chentsova

The paper discusses the electrochemical mechanism applied in the process of zinc-nickel
plating used on steels in sulfate and sulfate-acetate solutions. The plating is provided by means of
the potentiodynamic method with the varying contents of nickel sulfate and zinc sulfate in the
solution.

Keywords: zinc alloys, sulfate-acetate solutions, the potentiodynamic method

JEKTPOOCAXIAEHUE INOKCUJIA CBUHLIA B YJIBTPA3ZBYKOBOM II10OJIE
E.A. CagenbeBa, B.U. IlInekuna, B.A. KopoTkos
I/ICCJ'[GIIOBaHO BJIMAHUC YJIbTPA3BYKa Ha MNPOHCCC IJICKTPOOCAKACHHUA JUOKCHAa CBHHIA Ha
CTAILHYIO OKCHAMPOBAaHHYIO MOJJIOKKY. BbIsBIeHO yBenmueHue umcna 3aponsieit PhO; mon
NefcTBUEM YIIbTpa3Byka. PazpaboTaHbl TEXHOJOTUUECKHE PEKOMEHAAIMHU IO CHIKEHHUIO BPEMEHH
HU3TOTOBJICHUS JUOKCUACBUHIOBOI'O JJICKTPOAA.
KiroueBrle ciioBa: JUOKCH/ CBHUHIIA, pGSGPBHLIfI HUCTOYHHK TOKA, CTAJIb, IIOAJIOKKA, XJIOpHAaA
KHCJIOTA, YIIbTPAa3BYK, 3apO,Z[BIHICO6pa3OBaHI/Ie
LEAD DIOXIDE ELECTRODEPOSITION IN AN ULTRASONIC FIELD
E.A. Savelyeva, V.I. Shpekina, V.A. Korotkov
The paper investigates electrodeposition of lead dioxide on oxidized steel substrates under
ultrasonication. An increase in the number of the PbO; nuclei under the influence of ultrasound is
revealed. Technological recommendations relating decrease in time when manufacturing lead
dioxide electrodes are developed.
Keywords: lead dioxide, reserve current source, steel, substrate, perchloric acid, ultrasound,
nucleation

BJIMAHUE ITPOHECCA OKUCJIEHUA U MOJAUPUKALIMU IIOBEPXHOCTHU
IIPU OBPABOTKE TOKAMM BBICOKOM YACTOTBI HA KHHETUKY HATPEBA
TUTAHA

A.A. ®omun, M. A. ®omuna, A.B. Boiiko, M.E. ®enocees, B.A. Komrypo, A.5. 3opkun,
N.B. Poaguonos



[IpencraBneHsl pe3yabTaThl PEHICHUSI CAMOCOTIAaCOBAaHHOM KPAaeBOM 3aadd 3JIEKTPOJIUHAMUKA U
TEIJIONPOBOAHOCTH, ONMHUCHIBAIOLINE KHUHETHKY HAarpeBa TUTAHOBBIX 00Pa3lloB AUCKOBOM (HOPMBI IpU
00paboTKe TOKaMH BBICOKOM 4acTOThI 10 TemrepaTypsl 1500°C Ha Bo3myxe. YCTaHOBJICHO BIIHSIHHE
CWJIBI TOKa WHAYKTOpa B aAuama3oHe oT 1,5 mo 3 KA Ha xapakTep HarpeBa OOpasIoB C YYETOM
U3MCHCHHUS TCIIJIO- U BHGKTpO(l)I/I?;I/I‘-IeCKI/IX CBOMCTB TUTaHa, a TaKXKXC TCIUIOBBIX IIOTCPbL Ha
KOHBCKIUIO, U3JIYYCHUEC U IIPOLECC OKUCIUTCIBHOI'O MOI[I/I(l)I/II_II/IpOBaHI/Iﬂ IMOBCPXHOCTH. Onpez[eﬂeHo,
YTO HaJIM4YMC Ha TMOBCPXHOCTU TUTAHA OKCHUIAHBIX HOKpLITI/If/'I C HOpHCTO-KpPICTEU'I-JIPI‘-IGCKOfI
HaHOCTPYKTYpOi CIOCOOCTBYET CYLIECTBEHHOMY pocty TEIUIOBBIX oTeph pu
BBICOKOTEMITIEpaTypHOl 00paboTke. TeopeTHueckre 3aBUCHMOCTH, TOJYyYEHHbIE NpPU PEIICHUU
3aJa4d MCTOJAOM KOHCYHBIX OJIEMCHTOB, COIIOCTAaBIIAIOTCA C OKCICPUMCHTAJIBHBIMHU JaHHBIMH
KMHCTHUKU HArp€Ba TUTAHOBBIX O6p3,3].[OB C IPUMCHCHHUEM 6GCKOHTaKTHOFO HU3MCPCHHUA TCMIICPATYPHI.

KimroueBble ci1oBa: TOKH BBEICOKOI 4aCTOTHI, MOI[I/I(i)I/IKaLII/I}I IIOBEPXHOCTHU, OKCUIHOE IOKPBITHUEC,
TUTAH, METOJ KOHCUHBIX 3JICMCHTOB, KWHCTHKA HArpcBa

IMPACT OF OXIDATION AND MODIFICATION OF SURFACES ON TITANIUM
HEATING KINETICS UNDER TREATMENT WITH HIGH-FREQUENCY CURRENTS
A.A. Fomin, M.A. Fomina, A.V. Voyko, M.E. Fedoseev, V.A. Koshuro, A.Ya. Zorkin,

I.V. Rodionov

Solution to the self-consistent boundary problem of electrodynamics and thermal conductivity
describing the heating kinetics of titanium disc-shaped samples during treatment with high-
frequency currents to 1500°C in the air is presented. The influence of the current rate in the inductor
within 1.5 and 3 kA on heating the samples considering the changes in thermal and electrophysical
properties of titanium and heat losses on convection, radiation, and oxidising modification of the
surface was determined. It was found that the presence of oxide coatings on the titanium surface
with porous and chrystalline nanostructure leads to bigger heat losses under high temperature
treatment. Theoretical dependencies received due to the finite element method were compared to
the experimental results for the heating kinetics of titanium samples using non-contact temperature
measurements.

Keywords: high-frequency currents, surface modification, oxide coating, titanium, finite
element method, heating kinetics

NIAEHTUOUKAINNOHHASA MOJEJIb IPOI'HO3UPOBAHUS PECYPCHBIX
MOKA3ATEJIEN DJIEKTPOMEXAHUYECKNX KOMIIJIEKCOB TPAHCIIOPTHBIX
CUCTEM

N.A. MeHIIUKOB

Jnst moBbimeHusT A()QPEKTUBHOCTH DKCIUTyaTallMM  JIEKTPOMEXAHUYECKUX KOMIUIEKCOB U
TPAHCIIOPTHBIX CHUCTEM MPEUIOKEHO COBEPIICHCTBOBAHUE CTPYKTYPhl CHCTEM TEXHHUUYECKOU
JKCIUTyaTallud Ha 0a3e MaTeMaTUYecKoro pacdera OCTaTOYHOTO pecypca IUarHOCTHYECKHUX
MapaMeTpoB B COOTBETCTBUU C (PAKTHUECKUM COCTOSHUEM H3O0JISALUN DIEKTPOMEXaHHUECKUX
KOMILIEKCOB M TPAHCIIOPTHBIX CHCTEM.

KiroueBbie ci10Ba: 0OCTaTOYHBIN pecypc, JMArHOCTUYECKHUE MTapaMeTPhl, SJIEKTPOMEXAaHUUECKUE
KOMILJIEKCBI, TPAHCTIOPTHBIE CUCTEMbI, MATEMAaTUYECKOE MOICIIUPOBAHUE

IDENTIFICATION MODEL FOR PREDICTING RESOURCE INDICATORS OF

ELECTROMECHANICAL COMPLEXES IN TRANSPORT SYSTEMS

I.A. Menshikov
The new method is proposed in order to increase the operating efficiency of electromechanical
complexes and transport systems by improving the structure of the existing systems of technical
operation on the basis of mathematical calculation of the residual life of diagnostic parameters in
accordance with actual conditions of insulation of electrical complexes in transport systems.
Keywords: residual resource, diagnostic parameters of electromechanical systems, transport
systems, mathematical modeling



NCCIEAOBAHUE INEPEXOAHBIX ITPOIHECCOB B CUCTEME
SJEKTPOIIUTAHUSA IAKETUPOBAHHOI'O MATHETPOHA ITPOMBIINJIEHHOTI'O
HA3BHAYEHUA

N.U. Aptioxos, A.U. 3emnos, E.C. 'opnees

Jnst co3ganmst CBY  31eKTpOTEXHOJOTHYECKUX YCTAHOBOK TPEOYIOTCS  peryiupyemble
uctounuku CBY »sHeprun. Takwe HCTOYHMKM MOTYT OBITh IIOCTPOGHBI Ha MAarHeTpoHax
MAaKCTUPOBAHHOTO THIIA, IIPHU I3TOM JOJKHA OLITH pelic€Ha 3ajada OIICPAaTUBHOI'O YIIPABJIICHUA
peKUMOM pabOThI MarHeTPOHA 3a CYET U3MEHEHHUs aHOJHOTrO Toka. C MOMOIIBI0 MMHUTAIIMOHHOU
mojend, moctpoennoit B cpeme MATLAB ¢ makerom pactmpenus Simulink, wucciemoBans
MEPCXOAHBIC NPOUCCCHI B CUCTEMC 3JICKTPOIIUTAHUSA MAKCTUPOBAHHOI'O MAarHeTpoHa MOIMHOCTBIO 3
kBr. Cucrema QJICKTPOIIUTAHUA OCHAIICHAa MIPONOPpHHOHAIBbHO-UHTEIPAJIBHBIM PETYIATOPOM,
KOTOPBIH IO3BOJISIET CTAaOMIM3MPOBATh AHOAHBIM TOK MarHeTpoOHa Ha 3aJaHHOM YPOBHE IyTeM
I/IMHYJ'IBCHO-(baSOBOFO yYHOpaBJIC€HUA THPUCTOpaMH, KOTOPBIC BCTPCUHO-IIAPAJIJICIIBHO BKIIFOYCHBL
MCKAY CCThIO U MMOBLIIAOIIUM TpaHC(l)OpMaTOpOM C BBICOKOBOJIbTHBIM BBIIIPAMHTCIICM.

KiroueBrlie cioBa: MAarda€TpoH, CUCTEMA DJICKTPOIIMTAHMA, HpOHOpHI/IOHaJ'IBHO-HHTeraJIBHBII;'I
peryaaTop, NepexoaHbIe IIPOIECCH], UMUTAIIMOHHOE MOJICITUPOBAHHC

RESEARCH INTO TRANSIENT PHENOMENA IN POWER-SUPPLY SYSTEMS OF
INDUSTRIAL MAGNETRON GENERATORS

I.1. Artyukhov, A.l. Zemtsov, E.S. Gordeev

Regulated microwave generators are required in designing various types of industrial electric
appliances. These generators could be represented by a packaged magnetron on condition of solving
the problem with maintaining the operation mode through the anode current operation control. The
paper presents a research into transient phenomena in a 3 kW packaged magnetron power-supply
system using the MATLAB+Simulink environment simulation. The power supply anode circuit
current is provided with a pulse-phase Pl-control of the 3-phase anti-parallel thyristor rectifier in the
low voltage side of the power supply.

Keywords: magnetron, power-supply system, proportional-integral controller, transient
phenomena, simulation modeling

TEPMHUHOJIOI'NMYECKAS BA3A, DHEPT'OO®DPEKTUBHOCTD

N JIEKTPOCHABXEHUE CBY DJIEKTPOTEXHOJIOT'HYECKUX YCTAHOBOK

A.C. Jobponym, A.B. ®enopos, FO.C. Apxanrensckuii, C.I'. Kanranosa

HpI/IBeI[eHLI OCHOBHBIC TCPMHUHBI B o0iacTu IMPUMCHCHU CBY OHEPTHUU B TCXHOJOTHYCCKUX
rporeccax u YCTaHOBKaX, OLICHKHU JSHEPIreTHYECKOU 3¢ (HEeKTUBHOCTH CBY
QJICKTPOTCXHOJIOTHYCCKUX YCTAHOBOK Pa3HOr'o THIIA, PACCMOTPCEHBI CXCMBI 3J'IeKTpOCHa6)KeHI/I$I
CBUY renepatopoB 1 BO3MOXKHOCTU mnpuMeHeHUs B CBU 31eKTpOTEXHOIOTHYECKUX YCTaHOBKAxX
mMpokonosocHeIx CBY a51eKkTpoBaKyyMHBIX TPUOOPOB.

KitoueBsie cioBa: TepMuHOIOrHUeckas 0aza, s3Hepreruyeckas 3p(HeKTUBHOCTb,
BHGKTpOCHa6)KeHI/Ie, CBY QJICKTPOTECXHOJIOTHYCCKUC YCTAHOBKU

TERMINOLOGY DATABASE, ENERGY EFFICIENCY AND ELECTRICITY
SUPPLY FOR MICROWAVE ELECTROTECHNOLOGY DEVICES

A.S. Dobrodum, A.V. Fedorov, Yu.S. Arkhangelsky, S.G. Kalganova

The provided main terms refer to the area of microwave energy application in technological
processes and installations, estimation of power effectiveness of the various types microwave
electrotechnological installations. The authors consider the schemes of power supply to microwave
generators and possibility of utilizing three-lane microwave electrovacuum devices in microwave
electrotechnological installations.

Keywords: terminological base, energy efficiency, electricity, microwave electrotechnological

installation



HNPUYUHBI BPAKA 110 BBITEKAHUIO CTEKJIO®A3bI HA ITIOBEPXHOCTbD
KOMBHUHHUPOBAHHOI'O KATOJA MAJIOMOIIHOI'O YCUJIUTEJISA IPSIMOM
BOJIHBI M-THUIIA

A.A. Tumenko, O.J[. Tumenko, A.f. 3opkun, U.B. benosa

C LOCJIBKO BBIABJICHUA IIPUYUH  BBIILIABJICHUSA CTCKJ'IO(baSBI Ha IIOBEPXHOCTH KaToda
HCCIICO0BAIIOCH BIIUAHHUC Marcpurajia BTOPHUYHOIJICKTPOHHOI'O OMUTTEPA, Marcpuaia
ABTODJICKTPOHHOI'O SMUTTEpA, IMPUIIOA, ITapaMETPOB TEXHOJOTMYECKOH CpCabl. 3KCHCpHMeHTaHBHO
OTIpEJICJIEHO, YTO BBHIIUIABICHUE CTEKIO0(a3bl OOYCIIOBIEHO MPHUCYTCTBUEM OKHCH KOOallbTa B
IIpHUIIOC. HpOBe,Z[CHI)I HCCICO0BAaHM 110 IMOJTYYECHUIO MOJ'II/I6I[CH'KO6&J'IBTOBOF0 IIpHUIIos € HpI/Ica,Z[KOfI
6opa ¢ Temnepatypoit mnasieaus 1200°C.

KiroueBble ciioBa: aBTOKaTO], MOJTMOIEH-KOOATBTOBBIN MPUIION, CTeKII0(a3a, ClIeKaHue

DEFECTS CAUSED BY MELTING GLASSY PHASE ON THE SURFACE
OF THE COMBINED FIELD EMISSION CATHODE IN THE M-TYPE LOW-POWER
DIRECT WAVE AMPLIFIER

A.A. Tishchenko, O.D. Tischenko, A.Ya. Zorkin, I.V. Belova

The investigation refers the production of molybdenum-cobalt solder doped with boron 1200°C
melting point. In order to identify the causes of melting glass phase on the surface of the cathode
material, we studied the effect of secondary electron emitter, the field emitter material, solder, and
technological parameters of the medium. We obtained experimental data relating the melting of the
vitreous due to the presence of cobalt oxide in the solder, and in this case obtained in the sintering
operation solder.

Keywords: autocathodes, molybdenum-cobalt solder, glass phase, caking

COBCTBEHHBIE JIEKTPOAUHAMUYECKHUE ITAPAMETPbBI
NPAMOYI'OJIBHOI'O BOJIHOBOJIA C I[I/IBJIEKTPH‘IECKOFI IVIACTUHOM,
PACHOJIOKEHHOM B IIEHTPE IIUPOKOM CTEHKHU BOJTHOBOJA

J.A. Bapunos, /[.B. 'anonos, B.A. Konowmeiinies, C.A. Tackanos

Ha ocHoBe aHaIuTHYECKOIO PCUICHUA BHyTpeHHefI KpaeBoﬁ 3aladd OJICKTPOAHMHAMUKHU
OIPCACIICH CICKTP KPUTHYCCKUX [JIWH BOJIH E- u H-tumos NpAMOYTOJIbHOIO BOJIHOBOJa C
,[[HBJICKTpH‘ICCKOﬁ HHaCTHHOﬁ, pacnonomeHHoﬁ B HOCHTPC HIHpOKOﬁ CTCHKH BOJIHOBOA.
[TonyueHHbIe pe3ynbTaThl MPEACTABISAIOT HHTEPEC ATl TEXHUKU U AiekTpoTexHoiaoruu CBY.

KiroueBrle cioBa: BHYTPCHHSA KpacBasA 3ala4da SJICKTPOAWMHAMHKH, BOJIHOBBIC YPABHCHUA
FGJ'[BMFOJ'IBIIa, IMPUHIHUIT HOHﬂpHSaHHOHHOﬁ I[BOf/iCTBGHHOCTI/I, CYICPIIO3UIIUU U OPTOrOHAJIBHOCTH,
E- u H-tune!l BomH npu HpOI[OJ'IBHOfI MoJiIpu3ali 3JICKTPOMArHuTHOTO TIOJISA, JUCIICPCHOHHOC
YpaBHCHUC [JIA E- m H-tunos BoiH BOJIHOBOJA, YaCTUYHO 3aIllOJIHCHHOI'O JUIJICKTPHUKOM,
I'paHUYHBIC 1 HAYAJIBHBIC YCIIOBUS, BEKTOPBI HAIIPSAXKCHHOCTH SJICKTPUYCCKOI'O U MArHUTHOT'O I10JIA,
SJICKTPOAUMHAMHWYCCKHUEC MMapaMETPbl BOTHOBOJA C TpGXCJ’IOfIHI:IM JUDJICKTPUICCKUM 3allIOJITHCHUEM

INHERENT ELECTRODYNAMIC PARAMETERS OF A RECTANGULAR
WAVEGUIDE WITH ADIELECTRIC PLATE LOCATED
IN THE CENTER OF THE BROAD WALL OF THE WAVEGUIDE

D.A. Barinov, D.V. Gaponov, V.A. Kolomeytsev, S.A. Taskanov

Based on the analytical solution of internal boundary problem of electrodynamics defined range
of critical wavelengths E- and N-types of rectangular waveguide with a dielectric plate, located in
the center of the broad wall of the waveguide. The obtained results are of interest for engineering
and Electrotechnology microwave.

Keywords: internal boundary-value problem of electrodynamics, the wave equation, the
Helmholtz principle of the polarization of duality, superposition and orthogonality, E- and H-types
of waves with longitudinal polarization of the electromagnetic field; the dispersion equation for E-
and H-types of waves of the waveguide partially filled with dielectric, boundary and initial



conditions, vectors of electric and magnetic fields, electrodynamic parameters of the waveguide
with laminated dielectric filling

TBEPAOCTb U YCTAJIOCTHASA NIPOYHOCTb UMIIVIAHTUPOBAHHOI'O
NOHAMMU APTTOHA TUTAHA JUISA DQHEPTETUYECKOI'O, METAJIJTYPITHUYECKOI'O
N XUMHUYECKOI'O MAIIKMHOCTPOEHMUA

N.B. Ilepunckas, C.I'. Kanranosa, B.B. [lepunckuii

HccnenoBano BiausiHME OOJTy4YeHHSI MOHAMHU aproHa Ha TBEPIOCTh, YCTAJIOCTHYIO NMPOYHOCTD,
MOp(l)OJ'IOl"I/IIO U DJIEMEHTHBII COCTaB THTAaHA. HpeﬂnomeH croco0 MO,Z[I/I(l)I/IKaHI/II/I IMOBCPXHOCTH
TUTaHa HWOHAaMH aproHa, OTKpBIBaIOH_II/Iﬁ BO3MOXHOCTb HNPHUMCHCHUA THUTAHOBLIX 3JICMCHTOB
SJICKTPOTEXHUUCCKHUX YCTpofICTB B OHCPIrE€THYECKOM, XHMHUUYCCKOM H MECTALIYPru4€CKoOM
MalIMHOCTPOCHUMU.

KimroueBrle cioBa: HOHHO-JIYy4YCBasa 06pa60TKa, HOHHAas UMILIaHTalusA, YIJII€pOACOACpKAIICE
OecropucToe MOKPhITHE, TUTAH TEXHUYECKUN, apTOH, TBEPJOCTh, YCTATOCTHAS IPOYHOCTh

HARDNESS AND FATIGUE ENDURANCE PROPERTIES OF TITANIUM
IMPLANTED WITH ARGON IONS APPLIED IN POWER ENGINEERING,
METALLURGICAL AND CHEMICAL ENGINEERING INDUSTRIES

I.V. Perinskaya, S.G. Kalganova, V.V. Perinsky

The paper concerns the experimental results based on application of ion implantation of argon
(Ar"), which allows for increasing hardness and fatigue resistance of titanium. The effect of surface
synthesis of the carbon-bearing covering on the implanted titanium in case of implantation of ions
of argon (Ar") is probed. A physical model of the surface mechanism of the ion-ray synthesis
connected to polymerization of carboniferous fragments is offered.

Keywords: ion-beam processing, ionic implantation, carboniferous pore-free covering, titan
technical, argon, hardness, fatigue endurance

XAPAKTEPUCTHUKHU TPOYHOCTU U IINTACTUHYHOCTHU TUTAHOBOT'O
CIVIABA BT16 IIOCJIE BBICOKOTEMIIEPATYPHOM OFPABOTKH TBY
A.A. ®omun, M.A. ®omuna, A.B. Boiiko, B.A. Komypo, 1.B. Pogunonos, A.M. 3axapeBuu
HccnenoBanbl XapakTepUCTUKUA MPOY-HOCTU M TUIACTUYHOCTH CTEPIKHEBBIX 0Opa3I[OB TUTAaHOBOTO
caBa BT16 mocne 0o0paOOTKM TOKamMH BBICOKOM yacToThl B nuamnazone ot 600 mo 1200°C.
YcranosineHo, uto Bo3zeiictue TBY obecrnieunBaeT MoBbILIEHHE XapaKTEPUCTUK MPOYHOCTH Ha 5-14%
IMPpHU HEBHAYUTCIIbHOM CHMKCHUH UX TNTACTUIHOCTH.
KiroueBrle c10Ba: TOKH BBICOKOM YaCTOThI, YIIPOUHCHHUEC, OKCUAHOC IOKPLITUC
STRENGTH AND PLASTICITY PROPERTIES OF THE TITANIUM ALLOY VT16
AFTER HIGH TEMPERATURE TREATMENT WITH HFC
A.A. Fomin, M.A. Fomina, A.V. Voyko, V.A. Koshuro, I.V. Rodionov, A.M. Zakharevich
The characteristics of strengthening and plasticity of the rod samples from the high-strength
titanium alloy VT16 after treatment with high frequency currents (HFC) in the range from 600 to
1200°C have been studied. It has been established that the HFC effect increases the strength
characteristics by 5-14%, whereas their plasticity is slightly lowered.
Keywords: high frequency currents, strengthening, oxide coating

ABTOMATHM3AIIUS YIIPABJIEHUS ®OKYCHUPOBKOM JIYYA ITPU
SJEKTPOHHO-JTYUYEBON CBAPKE
M.HN. Moracos, /I.A. JaBsinos, B.C. AnekceeB
PaccmarpuBaercss WMHUTAllMOHHAs MOJETIb CHUCTEMBI YIpaBieHHs (OKYCHPOBKOM Jsyda c
HCIOJIb30BaHUEM IporpaMMHoi cpenbl Simulink, Bxoasmiei B cocras nakera Matlab.
KnroueBble ciioBa: aBTOMAaTH3allUsl YIPaBJIECHUS, AJIEKTPOHHO-Ty4eBas CBapKa, BTOPUYHBIN
AIIEKTPOHHBIN TOK, TIepelaTOYHAsT ()YHKITHS



COMPUTER-AIDED CONTROL BY FOCUSING THE BEAM UNDER ELECTRON-
BEAM WELDING
M.I. Motasov, D.A. Davydov, V.S. Alekseev
The paper considers the imitation focusing model used for beam control by means of the
Simulink Program being part of the Matlab package.
Keywords: computer-aided control, electron-beam welding, secondary electron current, transfer
function

IHEPTOUH®OPMAILIMOHHASA OCHOBA ®OPMUPOBAHUASA
HHTEJUIEKTYAJIBHOT'O YHPABJIEHUSA TOTUCTUHYECKUMHU CUCTEMAMUA

C.A.T'yces

PaCCMOTpeHBI BOIIPOCBHI pa3BUTHUA TCOPUHU W MCTOHOJIOIUHU JIOTUCTUYECKOU HayKu B
HarpaBjieHUU (GOPMHUPOBAHUS SHEPTrOMH(GOPMAIIMOHHONW OCHOBBI MHTEUICKTYaJIbHOTO YIIPABIICHHS
JOTUCTUYECKHUMH  cHCcTeMaMH. VccrenoBaHbl  BOMPOCHT  KIACCH(UKAIMM W YPOBHEBOU
MPUHAJJIC)KHOCTH JIOTUCTHYECKHUX CUCTEM, B TOM YHCIIC C YUETOM PETPOCIICKTHBEI MOI[CJICﬁ n
METOJIOB, PUMEHSAEMBIX JJI ONTUMU3ALMU UX (PYHKIHOHUPOBaHUS. OOOCHOBAHO HCIIOIb30BaHHUE
OIITUMAJIBHBIX peH.IeHPIfI, 0as 3HaHI/II71, HaIIpaBJICHHBIX Ha COKPAIICHHUC LIUKIOB IIPOU3BOJCTBA,
MCKJTFOUEHUS TBOMHOW pabOThI, YTO MO3BOJISET MOBBICUTH MPOU3BOAUTEIBHOCTD U 3()(HEKTUBHOCTH
IIpOU3BOJACTBA pa60T " YCIIYT.

KirroueBsle €10Ba: JIOTUCTUKA, CUCTEMA, IIPOLIECC, YIIPABICHUE, NHTEIUIEKT, MHCTPYMEHTAPUH,
pecype, oOecrieueHne

ENERGY DATABASE AS THE BASIS FOR INTELLIGENT LOGISTICS

MANAGEMENT

S.A. Gusev

The paper discusses the issues related with advances in the theory and methodology of logistics
science towards developing the energy database for intelligent management of logistics systems.
The article focuses on the classification and defining the level of logistics systems with account to a
retrospective review of models and methods used to optimize their operation. The author
demonstrates the need for optimal solutions and knowledge bases aimed at reducing production
cycles, and eliminating the double-work which ensures an increase in productivity and efficiency of
works and services.

Keywords: logistics system, process management, intelligence, tools, resource, security

CBY UBMEPEHUS U KOHTPOJIb ITAPAMETPOB IIVIOCKUX IUDJEKTPUKOB
10.C. Apxanrensckuii, 1.A. MeHIIMKOB
IToka3zana BO3MOXKHOCTH McHonb3oBaHua CBY QJICKTPOMAIHUTHBIX KoJIeOaHuH U1 UBMEPCHHUA U
KOHTPOJIA TaKUX MapaMETPOB IUIOCKUX AHUDJICKTPUKOB, KaK UX CTPOCHHC, TOJIIIHWHA, TUIJICKTPUUICCKHEC
napamerpsl €' 1 tg 0.
KitoueBbie crnoBa: CBY snekTpoMarHUTHbIE KOjieOaHUs, U3MEpPEHUE, KOHTPOJIb, MapaMeTphl,
MJIOCKHUH JUDBJICKTPUK
MICROWAVE CONTROL AND MEASUREMENT CHARACTERISTICS
OF PLANAR DIELECTRICS
Yu.S. Arhangelsky, G.l.A. Menshikov
The paper demonstrates a possibility for using the microwave electromagnetic oscillations used
in measuring and control of the characteristics of planar dielectrics, including their structure,
thickness, and the dielecelectric parameters ¢’ and tg .
Keywords: microwave electromagnetic oscillations, measurement, control, settings, flat
dielectric



HNYTHU HOBBIIIEHUA AJAIITUBHOCTHU CPEACTB UBMEPEHUSA
NOJIAPU3AIIUMOHHOI'O ITOTEHLUAJIA ITPU BO3I[EFICTBI/IH CJIYYAMHBIX
IMOMEX

A.A. Anamkus, I'.I'. Yrapos

Onucan cooco0d HU3MCPECHUA INOJAPU3ALMOHHOI'O0 ITIOTCHIHAJIA, IIPpHU palu3allikd KOTOpPOro B
MpoHeCCC BLIIMOJIHCHUA KaXAOTO0 M3MCPCHUA OCYHICCTBIACTCA aBTOMATHUYCCKaAs HOIICTpOfIKa
BPEMCHHBIX IapaMCTPOB MUKIA HN3MEPCHHA 1104 KOHKPCTHBIC aMIUIMTYJAHBIC KW YaCTOTHBLIC
napamMeTphbl HaBeﬂéHHOﬁ Ha 3alumacMoC COOPYKCHHUC IIOMCXH OT MNOCTOPOHHUX HWCTOYHHUKOB
INEPEMEHHOI'O TOKaA. I/I3MepeHHe IMOoTCHIHAaJIa OCYHIECTBIACTCA B TOT ITPOMEKYTOK BpEMEHHU, KOIr'1a
TCKYHIECC 3HAYCHUC IIOMCXHU HAXOAUTCA B 06HaCTI/I MUHHUMAJIBHBIX 3HAYEeHUH. HpHBGI[CHBI
oCHUJIJIOTpaMMBbl TIOTCHIMAIA PCAJIbHOI'O pr6OHp0BOI[a, MOOYJIHNPOBAHHOI'O CHUI'HaJIOM IIOMEXH,
HAXOJSIIEToCsT B 30HE JCHCTBUS Onyxmaromux TokoB. [IpuBenaeHa (yHKIMOHANBHAS cXeMma
HU3MEPUTECIIBHOI'O0 CPEACTBA U SITIOPHBL HaHpH)KCHHfI, IIOACHAOIIUE €TI0 pa60Ty. HpI/IBeI[eHa cxXema
aJIropuTtMa pcajimdaliu U3JI0KCHHOI'O B CTAaThC crioco0a.

KiroueBrle citoBa: l'IOJ'I}IpI/ISaI_[I/IOHHHﬁ IIOTCHIIMAII, BCIIOMOTaTEIbHBII OJICKTPOJ, JJICKTPOO
CpaBHEHHUs, LUKJI H3MEPEHUsS IIOTEHIIHAaa, da3a 3amepKKku H3MepeHus, ¢asa HU3MEpeHus,
AJIATCIIBHOCTD LUKJIA USMEPCHUA IIOTCHIUAJIA, NJIUTCIIbHOCTD (1)8.351 noJeipu3alun, JJIMTCIIbHOCTD (1)3.3]:1
HU3MEPCHMA, KIIIOY IOJIApU3alui, HAKOIIUTCIIb SHCPIrun

WAYS FOR IMPROVING ADAPTABILITY PROPERTIES OF POLARIZATION
MEASUREMENT TOOLS AFFECTED BY RANDOM NOISE

A.A. Anashkin, G.G. Ugarov

The paper describes a way to measure the polarization potential, which in the process of
implementation of each measurement procedure provides automatic adjustment of time parameters
of a measurement cycle to the specific amplitude and frequency settings induced noise on protected
construction from AC sources. The potential measurements are carried out within the time interval
when the current value of the noise is minimum. The provided oscillograms demonstrate real-time
capacity of a pipeline, with modulation of the interference signal in the zone of wandering currents.
The functional diagram presents the measurement tools and stress distributions. The diagram with
the algorithm is used in implementation of the presented method.

Keywords: polarizing potential, auxiliary electrode, reference electrode, the measurement cycle

capacity, phase delay measurement, measurement phase, duration of the measurement cycle
capacity, phase duration, phase delay measurement, key measurement, energy storage

JONMOJIHUTEJIBHOE OBPA30BAHHME B BBICIIEM YYEBHOM 3ABEJIEHUA
10.C. Apxanrenbckuit
PaccmaTpuBaroTcst 3a1a4u TOMOJHUTENIBHOTO O00pa30BaHUs B BbICIIEM y4eOHOM 3aBEJCHUHU U
IIyTH UX PELICHUS.
KiroueBrie crioBa: OmoOJIHMTENbHOE OOydeHHEe, BhICIIEe ydeOHOEe 3aBelieHHe, Oaxaiamp,
CIELUANINCT, HHXXEHEp, 00pa3oBaHue, NPeANpHUITHE, TPYA0YCTPOHCTBO
CONTINUING EDUCATION PROGRAMS AT HIGHER EDUCATION
INSTITUTIONS
Yu.S. Arkhangelsky
The paper considers the issues relating continuing education programs at institutions of higher
learning, and ways to solve these problems.
Keywords: continuing education, higher education institution, bachelor, engineer, education,
enterprise, employment
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