TEXHUYECKME HAVKI 87

1 SIBHOTIOJIFOCHBIN (beppOMaFHI/ITHHﬁ MIUXTOBAaHHBII POTOP € pacCroJI0KEHHBIMU B I1a3aX KOPOTKO3aMKHYTbIMU oOmMoT-
KaMH, OXBATbIBAOIIMMHU POTOP BAOJIb €r0 OCH, IMPHUYUCM YUCIO ITHUX KOPOTKO3aAMKHYTBIX 00MOTOK PaBHO 4HUCIY Hap
MOJIFOCOB OOMOTKH craropa. POTOp M3TOTOBJISICTCS IITAMIIOBKOW U3 JINCTOB 3J'IeKTp0TeXHI/I'-{eCKOﬁ CTaJIu. KOpOTKOSaM-
KHYTBIC 00MOTKH PpOTOpa, paClOJIOKCHHBIC B CIICHUAJIBHBIX ITa3aX, U3rOTOBJIAKOTCA MOHOJIMTHBIMU U3 aJIFOMUHHUEBOI'O
CIrujiaBa, 6p0H3BI WUIIH MEIU. HpI/IBeﬂeHa CXE€Ma MMUTaHuA 3TUM I'€HEPATOPOM PEJILCOTPOHA, MPUYEM CXEMa HE UMECT
OrpaHUY4CHUA 110 aMIIJIUTYAC F’CHEPUPYEMOI'0 TOKaA, O6yCJIOBJ'I€HHOI‘0 KOMMYTaTOpaMu.

ELECTROMACHINE PROXIMITY PULSE COMPRESSION GENERATOR
Nosov G.V., Kosilova D.Y.
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Were considered the design of electromachine generators with a periodically varying inductance of operating
windings. It is shown that the most promising is the proximity pulse compression generator that can be used to power
the railgun. Proximity pulse compression generator has ferromagnetic salient-pole a laminated stator with a working
coil and a laminated ferromagnetic salient-pole rotor arranged in the slots short-circuited windings, covering the rotor
along its axis, the number of these short-circuited windings equals the number of pole pairs of the stator winding. The
rotor is manufactured by stamping from sheet electrical steel. Shorted winding rotor, disposed in special grooves, made
of molded aluminum, bronze or copper. The power supply circuit this generator railgun was given, the circuit does not
limit the amplitude of the generated current due to the switches.
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[Ipemnoxkena MeTOAWKA ONPEAENCHNS MMapaMeTPOB CKUH-CIIOS MACCHBHBIX (DEPPOMArHUTHBIX MPOBOIHUKOB C
YU€TOM UX HarpeBa U HEJIMHEHHBIX MarHUTHBIX CBOIMCTB, KOTOpasi MOXKET UCIIOJIb30BaThCS /JIsl HHXKEHEPHOIo pacyeTra
(heppOMArHUTHBIX MEKTPOMATHUTHBIX 9KPAHOB, POTOPOB NIEKTPOMAIINHHBIX TEHEPATOPOB M HATPEBAEMBIX JieTaneit
B YCTPOMCTBAX MHAYKLMOHHOrO Harpesa. KpuBas HaMarHW4nBaHMs MPEJCTABISIETCS JOMAHON JIMHUEH, IpUYeM I10-
BEPXHOCTHBIN CIIOH POBOIHHKA Pa30MBACTCs HAa HECKOIBKO CIIOEB C MOCTOSHHBIMH 3HAYCHIAME An((epeHnnaaTbHon
MarHUTHON MPOHULIAEMOCTH, TEMIIEPaTypbl U yAEIbHOW IMPOBOAUMOCTHU. [ KaskI0ro €j1os MOTy4UBILAsCS JTHHEH-
Hasl 3a/[a4a PeHIaeTcsl aHATUTHIECKH 110 M3BECTHBIM ypPaBHEHUSIM JH((GY3UH CHHYCOUAATEHOTO EKTPOMAarHATHOTO
OIS B NIPOBOAALIEE NOIYNPOCTPaHCTBO. [Ipr 3TOM onpenesnsoTess MOIHOCTh TEIJIOBBIX IOTEPb, MATHUTHBIH MOTOK,
MarHWTHAS YHEPTUS U TeMIepaTypa MpH aguadaTHoM Harpese. IlomydeHHbIe TapaMeTphl TTO3BOJISIOT HAMTH SKBHBA-
JICHTHYIO TOJILIMHY CKMH-CJIOSl C YCPEAHEHHOM TeMIepaTypoii, CONpPOTUBIEHNE U BHYTPEHHIOI HHIYKTUBHOCTbh Mac-
CHBHOTO TIPOBOJTHHKA.

PARAMETERS OF THE SKIN-LAYER OF MASSIVE FERROMAGNETIC CONDUCTORS
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A method for determining the parameters of the skin-layer of massive ferromagnetic conductors with their heating
and non-linear magnetic properties, which can be used for engineering calculations ferromagnetic electromagnetic
screens, rotors of dynamo-electric generators and the heated parts in the induction heating devices. The magnetization
curve represented by a broken line, wherein the surface conductor layer is divided into several layers with constant
values of the differential magnetic permeability, temperature and conductivity. For each layer, the resulting linear
problem is solved analytically for the known diffusion equations of sinusoidal electromagnetic field in the conducting
half-space. This determines the power loss of heat, magnetic flux, magnetic energy and temperature under adiabatic
heating. The obtained parameters allow to find the equivalent thickness of the skin-layer with the average temperature,
resistance and internal inductance of a massive conductor.

JAHAMHUYECKAS MOJIEJIb TPOAOJIbHOM COCTABJISIOIIEN CKOPOCTH BETPA
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[Ipy mocTpoeHN: aBTOHOMHBIX CUCTEM NIEKTPOCHAOKEHHS C HCTIONB30BaHHEM BETPOIHEPIETUUECKHX YCTAHOBOK He-
00XOIIMMO PEIINTh MHOYKECTBO TEXHUUECKHX TIPOOIIEM, CBSI3aHHBIX C BBIOOPOM PaIOHAIBHOTO COOTHOIIEHHUSI MOIITHOCTET
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TEHEPHPYIOLIMX U aKKyMYJIMPYIOLIINX UCTOYHUKOB, HACTPOMKOH CHCTEMHON aBTOMAaTHKH, ONTHMH3ALMel apaMeTPOB CH-
CTEeM YTIPABJICHHUS U T.II. BONBIIMHCTBO THX 3a/1a9 MOXKHO PEIIUTH TOJIBKO Ha OCHOBE MOJIEIHPOBAHMS PAOOUNX PEKIMOB
BETPOPHEPIeTHYECKUX YCTAHOBOK, U Yero HeoOXoAMMa THHaMu4IecKast Mozienb BeTpa. C MO3UIHiA BETPOSHEPTeTHKY Hau-
OONBIIMIT MHTEpPEC MPECTABIACT MPOOJBbHAS COCTABIISIIOMIAs CKOPOCTH BETPa, MOICIMPOBAHUIO KOTOPOH M MOCBSIICHA
crarbsl. J{J1s1 MOJeTMPOBaHHS AMHAMUYECKOH COCTABIISIOIIEH CKOPOCTH BETpa MCIONIB30BaIaCh CIIEKTpasbHas Mozienb Kaii-
Majta. 3agaBast mar AUCKPETH3aliU U JaCTOTHBIH CIIEKTP, pa3paboTaHHas MOZIETb TTO3BOJISICT HACTPAUBATh CTEIICHb TOYHO-
CTH MoyiepoBaHust. KpoMe Toro, IMeeT IpocTyto CTPYKTYpY, JIETKO Peau3yeTcst CPeACTBAMHU MPOCTHIX TPUKIIAIHBIX TIPO-
TPaMM U MOXKET HAHTH PaKTHIECKOE IPIMEHEHNE B HAyIHBIX FCCIICJOBAHIX, TIOCBAIICHHBIX MaJIOl BETPOSHEPIETHKE.
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During autonomous power-supply systems development with wind power plants it is necessary to solve a lot of
technical problems, connected with efficient ratio between the powers of generating and accumulating sources, tuning
of automation systems, control systems parameters optimization, etc. The majority of aforemetioned problems can be
solved only of the basis of WPP operating mode modelling. For this purpose the dynamic model of wind is required.
From the position of wind power engineering the axial component of wind speed is of deep interest. The article deals
with that component. For dynamic wind speed component modelling in the present work spectral Kaymal model
is used. The model developed allow to tune the modelling degree of accuracy by presetting the sampling step and
frequency spectrum. Moreover, it has common structure and can be easily implemented by using ordinary application
programs. The dynamic model of wind speed axial component can find practical application in scientific research in
small wind power engineering.
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B paGore npencTaBieHbl pe3yabTaThl HCCIIEI0BAHU, HAIPABICHHBIX HA PELICHHE aKTyalbHOW Hay4HOH Mpo-
07IeMBI — TTOBBIIIEHHE pecypca paboTh METAIIOKePAMUIECKUX CIIIIABOB B AKCTPEMAIIbHBIX YCIOBHAX HKCILTyaTallnu
3a CYET YCOBEPIICHCTBOBAHMUS METOI0B X MOBEPXHOCTHON 00pabOTKH,0CHOBAaHHBIX HAKOHIEIIIIUH CO3/1aHHsI JOTIO-
HUTEIBHBIX CTPYKTYpPHBIX yPOBHEH Ha MOBEPXHOCTH MaTepHaia, B Pe3ylbTaTe BO3ACHCTBHS HH3KOIHEPTeTHUSCKIX
CHJIBHOTOYHBIX JJIEKTPOHHBIX IyYKOB CYOMHJUIMCEKYHIHOI JUTUTEIBHOCTH B Cpelle HHEPTHBIX U PEaKIIMOHHOCIO-
cOOHBIX Ta30B. [lomydeHHBIE pe3ymbTaThl PacKPBHIBAIOT HEKOTOPHIE ACHEKTHI (OPMHPOBAHMS MPUMIOBEPXHOCTHOTO
CJI0S METAJJIOKEPaMHUYECKOTO CIUIaBa Ha MaKpO- M MUKPOYPOBHSIX IPH 3JIEKTPOHHO-IIYYKOBOM OOJIYYEHHUH C IPHU-
MEHEHHEM pa3lInYHON IIa3Moo0pasyromel cpefpl. DKCIepUMEHTANBHO TTOKa3aHo, YTO NMPUMEHEHHE B KauyecTBe
I1a3M000pa3yIomIe cpe/ibl ra30B ¢ Pa3IMYHON dHEPrued MOHM3AILMH NMPU OJHHUX M TeX K& PeKHMax OOIydeHUs
MO3BOJISICT M3MEHNTH PEaKIHNU MeX(a3HOTo B3aUMOJCHCTBHS KOMIOHEHTOB METaNIOKEPAMHUYECKOTO CIIIaBa, 4To
nperonpeessieT BO3MOKHOCTh pOPMUPOBAHHS YIIPABISIEMOl MHOTOYPOBHEBOM CTPYKTYpBI B IIOBEPXHOCTHBIX CJIO-
SIX TBEPOTO CIIJIaBa B pe3ynbTraTe 00paboTKN HU3KOIHEPTeTHIECKIMH CUITbHOTOUYHBIMH SIIEKTPOHHBIMHA ITy9KaMH.
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The article deals with research findings aimed to solve a pressing scientific issue of increasing an operational
life of metal-ceramic alloys in extreme run-time environment. This is carried out by means of extension methods of
surface processing based on a strategy of additional structural layers on a surface resulted by the influence of low-
energy high-current electron beams with sub milliseconds longitude in the environment of inerting and reactive gases.
Obtained results reveal some aspects of metal-ceramic alloy’s boundary layer formation at macro and micro layers
when they undergo electron beam exposure in different plasma-supporting environment. Experiments have shown that
it is possible to change the reactions of interphase interaction of metal-ceramic alloys components when gases with
different ionizing energy are used as a plasma-supporting environment in identical exposure modes. This predetermine
possibility to create an operated multilevel structures in upper layers of a solid alloy as a result of processing by low-
energy high-current electron beams.
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