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XAPAKTEPUCTHUKHU OBPABATBIBAEMBIX U3 JIEJIUI I[TPU [TMTAHUN
NHOPAKPACHBIX U TTA3OPA3PAAHBIX NBJIYYATEJIEXM TOKOM CJIOXKHOW ®OPMbI
E.B. IItuueina, A.b. KyBanaun, [1.B. IITuusn

Pazpaborana MeToAMKa WCCIEIOBAHUS CHEKTPAIbHBIX XapaKTEPUCTHK 00padaThIBacMbIX
u3enuid (TOBEPXHOCTEH) NMPH NUTAHUW YCTAaHOBOK ¢ WH(MPAKpaCHBIMH W Ta30pa3psIHBIMU
U3JTy4aTeNIMA TOKOM CIIOXKHON (OPMBI.

KimroueBsle  ciioBa:  ycraHoBKa ¢ WH(pakpacHeIM  (Ta30pa3psIHBIM)  H3JIydaTelieM,
oOpabaTbIBaeMble U3JIENNS, CIIEKTPAIbHBIC XaPaKTEPUCTUKU, TOK CIOKHOU (hOPMBI
CHARACTERISTICS OF PROCESSED PRODUCTS AT POWER SUPPLY OF INFRARED
AND GAS-DISCHARGE EMITTERS WITH COMPLEX SHAPES

E.V. Ptitsyna, A.B. Kuvaldin, D.V. Ptitsyn

A method for studying the spectral characteristics of processed products (surfaces) when feeding
installations with infrared and gas-discharge emitters with a complex shape is developed.
Keywords: installation with infrared (gas-discharge) emitter, processed products, spectral
characteristics, complex current

NCCIIEAOBAHUE BJINAHUA DJIEKTPOTEXHOJIOI'MYECKUX PEXUMOB
KOHTAKTHOM CBAPKU U TOCJEAYIOIIEW MHAYKIIMOHHOM OBPABOTKU HA
OOPMUPOBAHUE KOMHO3I/IHI/IOHHOI7I «CTAJH)-TI/ITAH-OKCI/IZIHOPI»
CTPYKTYPhI

N.C. Eropos, A.A. ®omun

Jns cHUXKEHMS TPOM3BOACTBEHHBIX 3aTpaT IpHU METaIo00paboTKe B HACTOSIIEE BpeMs
an/I6era}0T K paspaﬁoTKe TEXHOJOTHH II0 MMPpOU3BOACTBY HHCTPYMCHTOB, pa6oqa51 qacCTb
KOTOPBIX HMMEET CMCHHBIC JIEMEHTHI C (PYHKIIMOHAIHHOW KOMITO3UITMOHHON CTPYKTypoil. B
I[aHHofI pa60Te HCCJIICAOBAH MCTOA IOJYUCHUSA CIIOUCTOU «CTaJ'IL-TI/ITaHOKCI/II[HOI71» CTPYKTYPBI
CMEHHBIX MIacTHH pexyuero uHcrpymenta (CIIPU). Merton 3akimtodaercs B NpPUMEHEHUU
TOYEUHOM KOHTAaKTHOM cBapku craibHOW OCHOBBI CIIPM ¢ TOHKOIMCTOBBIM THUTaHOM,
dbopmoobOpaszyromiet  MexaHoOOpabOTKM W TMOCJHEAYIoIEed  HHAYKITMOHHO-TEPMUYECKON
o0pabotku (UTO) nonyueHHoi koHCTpyKuuu. [IpuBeaeHbl pe3ybTaThl UCCIIEI0BAHUS BIUSHUS
SJICKTPOTCXHOJIOTHYCCKHUX PECIKUMOB HUTO mHa @HSHKO-MGX&HI/IHGCKH@ N OKCINTyaTallMOHHBIC
XapaKTCPUCTHUKU CIIOUCTOH ((CT&HL-THT&HOKCHHHOﬁ)) CHUCTEMBEI.

KinroueBrle ciioBa: HHCTPpYMCHTAJIbHasA CTalb, TEXHUYECKUN TUTaH, KOHTAaKTHas CBapkKa,
HHAYKOUOHHO-TCPpMHUYICCKAA 06pa60T1<a, TUTAHOKCHUIHOC ITOKPBITHUC, pe>1<yn11/1171 HHCTPYMCHT
EFFECT OF ELECTRICAL PROCESS MODES IN RESISTANCE WELDING AND
SUBSEQUENT INDUCTION TREATMENT ON FORMATION OF A COMPOSITE
«STEEL-TITANIUM-OXIDE» STRUCTURE

I.S. Egorov, A.A. Fomin

Currently to reduce the metal-working costs, advanced technologies for manufacturing tools with
replaceable composite structure elements in the working parts have been developed. This work
presents a research into a method applied to obtain a layered "steel-titanium-oxide" structure of
replaceable cutting tool inserts (RCTI). The method implies the use of spot resistance welding
for the steel base of RCTI with thin-sheet titanium, shaping machining and subsequent induction
heat treatment (IHT) of the obtained structure. The results of research into the influence of the
IHT electrotechnological modes on physical-mechanical and operational characteristics of the
layered "steel-titanium-oxide" system are provided.

Keywords: tool steel, commercial titanium, resistance welding, induction heat treatment,
titanium-oxide coating, cutting tool



OILEHKA DOHEPIOOO®EKTUBHOCTU YCTAHOBOK 3HEKTPOHI/IHAMI/IUIECKOI7I
CEIIAPALIIMMX HA OCHOBE JIMHEWHBIX MWHAYKTOPOB HA CTAJUU
ITPOEKTUPOBAHUWA

A.1O. Konse, M.E. 3a3eB, JI.H. barun, A.O. Unbunackas

B cratee paccMarpuBarOTCA IIEKTPOAMHAMHYECKHUE CEMapaTopbl Ha OCHOBE JIMHEHHBIX
HHAYKTOPOB. Takue CCIapaTopbl HCIOJB3YHOTCA IIpU HU3BJICYCHHUU BKIIOUEHHH OBCTHBIX
METaJUIOB U3 TBEPABIX CBHIIIYYUX CMECEH U IIPU COPTUPOBKE JIOMA LIBETHBIX MeTaiuIoB. [Ioka3aHo,
YTO MPH MPOSKTUPOBAHUHU CEIIAPATOPOB HEOOXOIUMO YUUTHIBATh KPUTEPUU PaOOTOCIIOCOOHOCTH
u sHeprodddextuBHocTU. [lONMydeHB aHAIUTUYECKUE BBIPAXKEHHUS I pacdyera aKTHBHOM,
PEAaKTUBHOM M TIOJHOW MOITHOCTEH, IMOTPEOJIIEMBIX HHIYKTOPOM M3 JJICKTPHYECKOW CETH.
PGSyHBTaTBI pacuc€ToB MOMIHOCTH XOpOIO COrIaCyroTCa C JaHHbIMH, IIOJTYYCHHBIMH B
pe3ynbTaTe UCTIBITAHUI ONBITHON YCTaHOBKH. [IpuBeaeHBI MprMeEpHI BRIOOpA IIIaBHBIX pa3MEPOB
JMHEWHBIX HMHIYKTOPOB C YYETOM KPHTEPHEB PabOTOCIOCOOHOCTH M IHEProd(pdeKTuBHOCTH
Ceraparopos.

KiroueBbie ciioBa: cOop M 00paboTKa JioMa IIBETHBIX METAIOB, 3JEKTPOAMHAMHUYECKas
cemnaparus, KpuTepur paboToCIoCOOHOCTH 1 dHEPTrodh(HEKTUBHOCTH, BEIOOD IJIaBHBIX pa3MEpOB
EVALUATION OF ENERGY EFFICIENCY OF EDDY-CURRENT SEPARATION PLANTS
BASED ON LINEAR INDUCTORS AT THE DESIGN STAGE

A.Yu. Konyaev, M.E. Zyazev, D.N. Bagin, A.O. Ilyinskaya

The article deals with eddy-current separators based on linear inductors. Such separators are used
in extraction of non-ferrous metal inclusions from solid bulk mixtures and in sorting non-ferrous
scrap metals. It is shown that when designing separators, it is necessary to take into account the
criteria for operability and energy efficiency. Analytical expressions are obtained for calculation
of active, reactive and apparent power consumed by the inductor from the power grid. The
results of power calculations are in good agreement with the data obtained as a result of the tests
of the pilot plant. Examples of the choice of the main dimensions of linear inductors are given,
taking into account the criteria for operability and energy efficiency of separators.

Keywords: collection and processing of non-ferrous scrap metals, eddy-current separation,
operability and energy efficiency criteria, selection of main dimensions

MATEMATUYECKOE MOJIEJIMPOBAHUE CBY MOJINOUKAILIN
KOMIIO3UILIMOHHBIX MATEPUAJIOB B KAMEPE C BEIYIUEM BOJIHOM
MEAH/IPOBOI'O TUITA

I1.0. Tpyxun, E.lO. Bacunkuna, C.I'. Kanranosa, FO.A. KanbikoBa

[Ipennoxena cxema CBY xamepsl ¢ Oeryiieil BOJTHOM MEaHAPOBOTO THUIA C MUPAMHUIATHHBIMUA
pyuopamu, IO3BOJAOMAA JOCTUYb PAaBHOMCEPHOCTU O6p8.60TKI/I KOMITIO3UIIUOHHOT'O MaTepuaja
Ha yactore 433 MI'n. [lomydeHnsl pe3yiabTaTbl MaTeMaTUYECKOTO MOEIMPOBAHMS Ipoliecca
HETEIJIOBOM MOI[I/I(l)I/IKaI_II/II/I KOMITIO3UIIMOHHOI'O MaTcpHajia B BHUIC l"pa(l)I/IKa pacnpeaciiCHusd
HAIMps>KCHHOCTHU E QJICKTPHUYCCKOTO IOJISA BHGKTpOMaFHHTHOfI BOJIHEBI 110 TOJIOIMHEC AUSJICKTPUKA.
KmtoueBbie cimoBa: CBY  HeremioBas Monaudukanusi, anekrpuyeckoe mone, CBY
SJICKTPOMAarHuTHas BOJIHA, KOMHOSHHHOHHBII}'I Martcpurail, METOJ KOHCYHBIX 3JICMCHTOB, KaMEpa C
Oery1ieil BOJIHOW MEaHIpOBOTO TUMA

MATHEMATICAL MODELING OF MICROWAVE MODIFICATION OF COMPOSITE
MATERIALS IN A CHAMBER WITH MEANDER TYPE TRAVELING WAVE

P.O. Trukhin, E.Yu . Vasinkina, S.G. Kalganova, Yu.A. Kadykova

A scheme of the microwave chamber with the meander type traveling wave provided with
pyramidal horns is proposed, which allows to achieve uniformity of processing composite
materials at the frequency of 433 MHz. The results of mathematical modeling of non-thermal
modification of a composite material in the form of intensity distribution graph E in the electric
field of an electromagnetic wave over dielectric thickness have been obtained.

Keywords: microwave non-thermal modi-fication, electric field, microwave electro-magnetic
wave, composite material, finite element method, meander-type traveling wave chamber



B3ANMHOE BJIMAHUE OJIEMEHTOB JIUCIIEPCHOM 3AT'PY3KHU I[TPU
NMHAYKIIMOHHOM HAT'PEBE MACCUBA H30JIMPOBAHHBIX CTAJIbHBIX ITAPOB
B.3. ®pusen, A.C. Autunva

B craTtbe omucriBaeTcsa MCTO OMPCACJICHUA CTCIICHU BJIMAHUA Ha UHTCTPAJIbHBIC JICKTPHUYCCKUC
napamMeTpbl 3JIEMEHTa JUCIEPCHOM Cpeibl, COCTOSIICH M3 MPOBOASAMIMX (eppOMarHUTHBIX
mrapoB, B 3aBUCUMOCTH OT paCCTOAHUA MCKAY COCCAHMMMU SJICMCHTAMU CPCIbI, HOMGH.[CHHOﬁ B
OOIHOPOJHOE IIEPEMCHHOC DOJICKTPOMArHuTHOC II0JIC. Pacuersr mapamMeTpoB IIPOU3BOJHIINCH
METOAOM KOHCYHBIX D3JJIEMCHTOB B TpGXMepHOfI nocraHoBske. B kauecTBe HHTCIpaJIbHOT'O
napamMeTpa ajisd OUCHKHW B3aMMHOI'O BJIHMAHHA IIPEIIIOKCH BHGKTpI/I‘leCKI/Iﬁ UMIICJaHC e,I[PIHH‘IHOfI
C(l)epbl. HpI/IBGI[eHBI IMNOJIYYCHHBIC B XOAC BBIYUCIUTCIBHBIX OJKCIICPUMCHTOB 3aBUCHUMOCTHU
KOC)(l)(bI/II_[I/IeHTa BIIMSTHUS B3aUMHOI'0  pacCIIOJIOKCHUA Ha  AKTHUBHOC u UHAYKTHBHOC
COIIPOTUBJICHUEC CAWMHUYHOIO MIapa OT OTHOCHUTCIBHOI'O PACCTOSAHUA MCKIAY OCAMU COCCOAHHUX
chep, HaXOmAUUMXCSA B BEpPIIMHAX IUIOTHOYIAKOBAaHHOW TPaHEHEHTPUYECKOW PEIISTKH.
CO3I[aHHaH MOZACIIb YYUTHIBACT HEJIMHENHOCTh, MAarHUTHEIX CBOMICTB Cp€abl, 4TO YBCJIMYUBACT
TOYHOCTBH PaCyYCTOB.

KiroueBrle cioBa: I/IHILYKIII/IOHHI)If/i HarpeB, AUCIICpCHAs 3arpys3kKa, 3JICKTPOMArHuTHOC IIO0JIC B
npoBosIe chepe, heppoMarHUTHEIN MaTepHall, CTAIBHOM MIap

MUTUAL INFLUENCE OF DISPERSED LOADING ELEMENTS DURING INDUCTION
HEATING OF AN ARRAY OF INSULATED STEEL BALLS

V.E. Frizen, A.S. Antipin

The article describes a method developed to determine the impact of a dispersion medium
element consisting of conducting ferromagnetic balls on the integral electrical parameters, which
depends on the distance between nearest-neighbor elements of the medium placed in a
homogeneous alternating electromagnetic field. The parameters were calculated by the finite
element method in a three-dimensional setting. Electric impedance of a single sphere is proposed
as an integral parameter used to estimate the mutual influence. The dependences relating the
impact ratio of mutual arrangement on the active and inductive resistance of a unit ball from the
relative distance between the axes of the neighboring spheres located at the vertices of a densely
packed face-centric lattice are presented. The created model takes into account nonlinearity of
magnetic properties of the medium, which increases the accuracy of the calculations.

Keywords: induction heating, dispersed loading, electromagnetic field in a conducting sphere,
ferromagnetic material, steel ball

NCCIIEIOBAHUE BJIMAHUA PEXXUMOB MUKPOJIYT'OBOI'O OKCUINPOBAHMS HA
CTPYKTYPY U MEXAHUYECKUE CBOVICTBA HUOBUI-OKCUIHBIX TTOKPBITHIA
H.B. AnnpusinoBa, O.A. Mapkenosa, C.4. [Inuxunze

B cratbe paccMaTpuBaCTCA IMPOHECC MHUKPOAYTIOBOI'O OKCUAUPOBAHUA HHOOHMEBOro CILIaBa.
DKCMEepUMEHTAIBHO YCTAHOBJIEHO BJIMSHUE MJIOTHOCTU TOKa B auamnaszone oT 0,8 mo 1,2 kA/mM2
Ha TOJIIMHY (OPMUPYEMOTO CJI0S U MHKPOTBEpAOCTh 0OpabaThiBaeMbIXx 00pasnoB. IIpoBenen
aHaIM3 (PU3MKO-MEXaHMUECKHX XapaKTEepUCTUK oOpa3loB M3 ciiaBa HHobus HO61 mo u mocne
YIOPOUHCHUA pa60qel71 MOBCPXHOCTU OKCUIAUPOBAHHBIM IMOKPBITUCM. PCS}/J'IBTaTBI I/ICCJ'IC)IOBaHI/Iﬁ
IMMoKasajii, 410 IIPpHU OKCUIAUPOBAHWHU IMPOHUCXOJUIIO H3MCHCHHUEC CTPYKTYPBlI U MEXAHHYCCKUX
CBOHMCTB HHUOOHEBBIX HOKpLITHfI. YCTaHOBJ'ICHO, 4TO MOBCPXHOCTHASA TBECPAOCTL TIOCIIC
MHUKPOJYTOBOTO OKCHIMPOBAHUS NOKPBITHS YBEJIMYMIIACh PUMEPHO B 2 pasza ¢ 350 no 800 HV.
YBenudeHne NJIOTHOCTH TOKA MPHUBCJIO K YBCIMYCHUTIO TOJIIIMHBI HOKpBITI/Iﬁ oT 42,5 a0 60 MKM.
KiroueBsbie ciioBa: HHOOMIA, OKCHT HUOOHS, MUKPOIYTOBOE OKCHUIMPOBAHUE.

INFLUENCE OF MICRO-ARC OXIDATION MODES ON THE STRUCTURE AND
MECHANICAL PROPERTIES OF NIOBIUM OXIDE COATINGS

N.V. Andriyanova, O.A. Markelova, S.Ya. Pichkhidze

The article considers the process of microarc oxidation of niobium alloys. The authors
determined effect of the current density in the range from 0,8 to 1,2 kA/m2 on the thickness of



the formed layer and microhardness of the processed samples. Analysis of the the physical and
mechanical characteristics of the niobium Nbl alloy samples before and after hardening of the
working surface with an oxidized coating was carried out. The results of research showed that
during oxidation there was a change in the structure and mechanical properties of the niobium
coatings. It was found that the surface hardness after micro-arc oxidation of the coating nearly
doubled from 350 to 800 HV. An increase in the current density led to an increase in the
thickness of the coatings from 42.5 to 60 microns.

Keywords: niobium, niobium oxide, micro-arc oxidation

BJIMAHUE  DJIEKTPOTEXHOJIOTMYECKUX  ITAPAMETPOB  HMHAYKIMOHHO-
TEPMUYECKOM OBPABOTKU HA TEMIIEPATYPY TUTAHOBBIX OBPA3IIOB I1PU
®OPMHNPOBAHNU OKCHIHBIX ITOKPBITUIA

A.IO. llenkynoB

B JaHHOM HMCCJIICAOBAaHUH YCTAaHABJIMBAJIOCH BJIHUAHUC DJICKTPOTEXHOJIOTMYCCKHUX IIapaMETpOB
UHIYKIIHOHHO-TepMudeckoil o0pabotku (MTO) Ha wmanoraGapuTHBIE IHCKOBBIE 0OOpa3lbl,
M3TOTOBJICHHBIE M3 TEXHUYECKOI'O0 THUTaHa, B TemneparypHoM auarnas3one ot 800-850 mo 1650-
1750 € c npomomkuTenbHOCTRI0 00paboTkn He Oonee 300 c. OmpeneneHO BIMSHHUE TOKa
WHIYKTOpa B AuamnasoHe ot 2,7 10 4,5 KA Ha CpeJHIOI BEJIMUMHY TEMIIEPaTypbl BBIACPKKHU IS
TUTAHOBOI'O JHCKa IIpH OKCUAWPOBAHHH. Y cTaHaBiuBaInch PErpe€CCUOHHBIC 3aBUCUMOCTU
TEMIICPATYPhI BBIACPIKKU OT BCJINYHUHBI HOTpC6J’I}IeMOI71 SHCKTpHHeCKOﬁ MOIIIHOCTH B AHAIIa30HEC
ot 0,21 mo 0,95 kBrT.

KiroueBrle cioBa: HHAYKIOUOHHO-TCPMHUYCCKAA 06pa60TKa, THUTaH, OKCHUIAWPOBAHUEC, TOK
UHAYKTOPA, HOTpedsieMas 3JIeKTpudYecKasi MOLUTHOCTh

INFLUENCE OF ELECTROTECHNOLOGICAL PARAMETERS OF INDUCTION HEAT
TREATMENT ON THE TEMPERATURE OF TITANIUM SAMPLES DURING
FORMATION OF OXIDE COATINGS

A.Yu. Shchelkunov

In this study, the influence of the electrotechnological parameters of induction heat treatment
(IHT) on small-sized disc samples made of commercially pure titanium was established in
the temperature range from 800-850 to 1650-1750 °C with a processing duration within 300
s. The influence of the inductor current in the range from 2.7 to 4.5 kA on the average
exposure temperature for a titanium disk during oxidation was determined. Regression
dependences of the exposure temperature for the value of the consumed electric power in the
range from 0.21 to 0.95 kW were established.

Keywords: induction heat treatment, titanium, oxidation, inductor current, power consumption

[IPUSMATUYECKUI TPEX3A30PHBIM PE3OHATOP JIJII HU3KOBOJIbTHbIX
MHOI'OJIVUHEBBIX KJIIMCTPOHOB

A.JO. Mupomnnuenko, M.A. Uepnsbiiies, B.A. Ilapes, H.A. AkadneBa

B crarbe mpencraBieHbl pe3yapTaThl TPEXMEPHOIO  MOJEIMPOBAHUS  MHUHHUATIOPHOIO
MHOTI'OKAaHAJIBHOTO TPEX3a30pHOTr0 KJIMCTPOHHOIO pe3oHaropa. OTINYUTENbHON 0COOEHHOCTBIO
KOHCTPYKLIMU  SBJIAETCS  NPUMEHEHUE  IOJOCKOBBIX  PE30HAHCHBIX  IPOBOJHMKOB,
PACIIONIOKEHHBIX HA JUAJIEKTPUUECKON Moanoxke. MccinenoBaH CHEKTp pPe30HAHCHBIX 4acTOT
pE30HATOPa, PACCUMTAHBl OCHOBHBIE AJIEKTPOAMHAMUYECKUE M DJIEKTPOHHBIE IapaMeTpBhl.
HccnenoBaHo BiAMSHUE MapaMeTPOB JUAJIEKTPUKA TOJJIOKKA Ha 3JIEKTPOAMHAMHYECKUE
XapakTepucTHKU. [lomydeHbl peKkOMEHaluu MO NMPUMEHEHUI0 PE30HATOpA B YCHIIUTENbHBIX U
reHepaTOPHBIX MpUOOpax KIUCTPOHHOIrO THMa. Takue pe3oHaTOphl MOTYT HAaWTH MPUMEHEHUE B
HU3KOBOJIbTHBIX MaJOrabapuUTHBIX MPUOOpax KIMCTPOHHOTO TUIIA IS TTOJBHKHBIX M Ha3€MHBIX
CPEICTB CBS3M M TEIEKOMMYHUKAIIUM, pPAOOTAIOMIMX KaKk B CAaHTUMETPOBOM, TaK M B
MUJJIMMETPOBOM JlHaNa30Hax.

KiroueBble cioBa: Tpex3a30pHBIA  pE30HATOP, MHMHHMATIOPHBIM MHOTOJIYy4€BOM KIHMCTPOH,
JURJIEKTpUYECKast MOJI0KKA, TOJIOCKOBBIN IPOBOJHUK, 3JIEKTPOIMHAMUYECKHE [TapaMETPhI



PRISMATIC THREE-GAP RESONATOR FOR LOW-VOLTAGE MULTIBEAM
KLYSTRONS

A.Yu. Miroshnichenko, M.A. Chernyshev, V.A. Tsarev, N.A. Akafyeva

The article presents the results of three-dimensional modeling of a miniature multi-channel
three-gap klystron resonator. A dis-tinctive feature of the design is the use of strip resonant
conductors located on a dielectric substrate. The resonant frequency spectrum of the resonator
has been studied, and the main electrodynamic and electronic parameters have been calculated.
The influence of the parameters of the substrate dielectric on the electrodynamic characteristics
has been studied. Recommendations on the use of the resonator in amplifying and generator
devices of the klystron type are received. Such resonators can be used in low-voltage small-sized
Klystron-type devices for mobile and terrestrial communications and telecommunications,
operating both in the centimeter and millimeter ranges.

Keywords: three-gap resonator, miniature multibeam klystron, dielectric substrate, strip
conductor, electrodynamic parameters

MATEMATHUYECKAA MOJEJIb TEIUIMIOBI KAK OBBEKTA  VIIPABJIEHUA
OJIEKTPOTEXHUYECKHUM KOMITJIEKCOM

A.B. Crapuxos, B.1. Jlomanos, E.B. [leBueBa

PaccmoTpena cxema 3amenieHus Teruibl. [Ipoanann3upoBanbl OCHOBHBIE (haKTOPHI, BIUSIOIINE
Ha ee Temreparypy. [lokazaHo, 4To OHa B OCHOBHOM OIPEIENISETCS HApYKHOM TeMIlepaTypoH,
00BeMOM U TeMIEepaTypod BOJAbl B perucrpax ortomieHus. llonydena HenuHeiHas cucrema
ypaBHeHPIfI, OIIMChbIBAKOMIass IIpoLecc (bOpMPIpOBaHI/I}I TEMIICPATYpbl B TCILJIUIC. Beimonnena
JMHEAPHU3ALUS ATOH CUCTEMBI U OTIPENIEIICHBI MIEPEaTOUYHbIC (DYHKIIMH U UX ITapaMeTphI.
KiroueBrle cioBa: TEMIICpaTypa, PpErucTp OTOIUICHHUA, TCIUIOBAd OJSHEPIHUsA, TCIIJIOEMKOCTD,
TEIUIonepeaya, meperaTouHast yHKIHs

MATHEMATICAL MODEL OF A GREENHOUSE AS AN OBJECT OF CONTROL OF AN
ELECTRICAL COMPLEX

A.V. Starikov, V.l. Domanov, E.V. Pevcheva

The equivalent scheme of the greenhouse is considered. The main factors influencing its
temperature are analyzed. It is shown that it is mainly determined by the outside temperature, the
volume and temperature of the water in the heating registers. A nonlinear system of equations is
obtained that describes the process of temperature formation in a greenhouse. This system has
been linearized and the transfer functions and their parameters have been determined.

Keywords: temperature, heating register, thermal energy, heat capacity, heat transfer, transfer
function

MVJIBTUTEHEPATOPHAA CBY-YCTAHOBKA  KOHBEMEPHOI'O THUITIA  C
OJIEKTPOIIUTAHUMEM OT ABTOHOMHOI'O UICTOYHUKA SHEPI'NU

N.U. Aptioxos, E.K. ITsuibckas, AWM. 3emiioB

Jnst ocyllecTBIEHUsT HIMPOKOrO0 CHEKTpa TEXHOJIOTMYECKUX IpoleccoB mnpumensitor CBY-
YCTAaHOBKM KOHBeHepHoro tuma. EciM 3TH  yCTaHOBKHM IMOJIyHalOT JJIEKTPOIHEPIHIO OT
MPOMBILIUIEHHOW CETH, TO MPUMEHEHUE THUIOBBIX PEIICHWM AJisi MOCTPOEHUS MAarHeTPOHHBIX
reHepaTopoB HE BbBBBIBaeT mpodiemM. Opnako npu mnoakmoueHun CBY-ycTaHOBKH K
ABTOHOMHOMY HCTOYHHMKY OJHEPIrUM, HAIpUMEp, B BHUJIE AU3EIb-TEHEPATOPa, ITPOUCXOAUT
HapylleHue ee paboTocrnocoOHocTU. B cTaThe ¢ MCIOMB30BaHNEM pPE3yNIbTaTOB HMUTAIMOHHOTO
MOJICTIMPOBAHUS AHAIM3UPYIOTCS BO3HUKaromue mpobrnembl. [IpeanmararoTcst TeXHUYECKHE
pemieHusi, oOecreynBaronIfe 3JEKTPOMAarHUTHYI0 COBMECTHMMOCTh JU3€Ib-T€HEepaTopa ¢
anekTpoobopynoBanuem CBU-ycTaHOBKH.

KnroueBsle  cinoBa:  CBU-ycTaHoBKa, cHCTEMa  3JEKTPONMUTAHUS, JAU3€Ib-T€HEpPATOp,
npeoOpa3oBaHre YHEPTHH, BBIPSIMUTEH, UHBEPTOP, IMUTAIIMOHHOE MOJISITUPOBAHHE
MULTI-GENERATOR CONVEYOR MICROWAVE INSTALLATION POWERED BY
AUTONOMOUS ENERGY SOURCE



I.1. Artyukhov, E.K. Pylskaya, A.l. Zemtsov

To implement a wide range of technological processes, conveyor-type microwave units are used.
If these installations receive electricity from the industrial network, then the use of standard
solutions for the construction of magnetron generators does not cause problems. However, when
the microwave installation is connected to an autonomous energy source, for example, in the
form of a diesel generator, the installation malfunctions. In the article, using the results of
simulation modeling, the emerging problems are analyzed. Technical solutions are proposed to
ensure the electromagnetic compatibility of the diesel generator with the electrical equipment of
the microwave installation.

Keywords: microwave installation, power supply system, synchronous generator, energy
conversion, rectifier, inverter, simulation

CUCTEMA JUATHOCTHUKU MOIIHBIX JNOJIHBIX BBIIIPSIMUTEJEN

B.M. Ilukcaep, M.C. Ansmkuna, J1.B. [Ibga3un

B pabote npuBeneHbl pe3yabTaThl pa3pabOTKU CHCTEMbl JUATHOCTHKHA MOIIHBIX JHOJIHBIX
BBIIPAMUTENICH ¢ nepeaayeii nHpopMaluu no paauokanany. Cucrema obecreunBacT U3MEPEHHE
TEMIIepaTypbl JUOAO0B BBIIPSIMHUTEINS, BEIMYUHBI 00PATHOTO HANPSHKEHUs, TPOBEPKY HA TPoOOit
1 BU3YyaJIM3allUIO IMMOJIYUYCHHBIX PE3YJIbTATOB.
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DIAGNOSIS SYSTEM FOR POWERFUL DIODE RECTIFIERS

V.M. Piksaev, M.S. Alyamkina, D.V. Pyanzin

The paper presents the results of the development of a diagnostic system for high-power diode
rectifiers with information transmission over a radio channel. The system provides temperature
measurement of rectifier diodes, reverse voltage value, breakdown test and visualization of the
obtained results.
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