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Pedepar:

1. BcTaHOBJIEHO NOCIILOBHI CTaflii BACOKOTEMIIEPATYPHOTO TEIJIOMACOOOMIHY i OKMCJIEHHS BOJIb(P)PAMOBUX i
MOJi6IEHOBUX IPOTUKIB 3 ONIICOM OCHOBHUX MEXaHi3MiB TEIJI000MiHy, KiHEeTUKU (PA30BUX i XiMIYHNX IEPETBOPEHD.
BumipsiHi npodini Temneparyp 17151 BoJbPPaMoBUX i MOJIIOE€HOBUX APOTHUKIB, 110 JO3BOJISIIOTh 3pOOUTH BUCHOBOK
IIPO iHTEHCUBHICTb TEMJIOOOMIHY Ta CTaH iX IOBEPXHi IpX Pi3HUX 3HAUYEHHSIX CUJIM CTPyMY. BU3Ha4ueHO KpUTUYHI
3HQUEHHS CUJIU CTPYMY, [IPU SIKUX BiIOYBA€THCS NIEPEXif] O HECTALliOHAPHOTO BUCOKOTEMIIEPATyPHOIO OKUCJIEHHS
IPOTUKIB 3aJaHNX T€OMETPUYHMX PO3MIpiB B Pi3HUX ra30oBuX cepenoBumax. [lokasaHo, o NprupoaHa i BUMyLIeHa
KOHBEKIIii 3aJIe>)KHO Bif po3TallyBaHHs APOTHUKIB BiITHOCHO Habiraiouoro MOTOKY, BIIJIMBA€E HE JIMIIe Ha KpUTUIHE
3HQUEHHSI CUJIU CTPYMY, ajle i Ha 0COBIMBOCTI OPMYBaHHS OKCUIHOIO IIApy Ha iX IoBepXHi. BcTaHOBIEHO
3aKOHOMIPHOCTI BUCOKOTEMIIEPATYPHOTO TEIIJIOMACOOOMIHY i OKMCJIEHHSI TYTOIIIABKUX METaJIiB B Pi3HUX ra30BUX

cepenoBULIax (TEXHIUHMI aproH, [IOBITPS, 3HDKEHUI TUCK, ByrjleKucanii ra3). Po3pobiieHa MeToguka 1jist



BM3HAYEHHS Koe(PillieHTa CIIeKTPalIbHOI BUIIPOMiHIOBAIBbHOI 3TATHOCTI METa/IEBUX APOTHUKIB IIPU Pi3HUX
TeMIiepaTypax oBepxHi. Bu3HaueHo noclioBHi cTaii HecTalioHapHOTO OKUCJIEHHS! BOJIb(PPaMOBUX i
MOJIi6I€HOBUX OPOTHUKIB, 1IJ0 HArPiBalOThCS €JIEKTPUYHUM CTPYMOM. YIIepllle eKCIIEPUMEHTAIbHUM LIJISIXOM
IIOBEJIEHO HAsABHICTb MAKCMMYMY Ha 4aCOBIl 3aJI€KHOCTI TOBLIVMHY OKCUIHOI IJIIBKY, HAPOCTAIOY0] Ha [TOBEPXHI
BOJIb()PaMOBOTr0 IPOTHKA IIPY BUCOKUX TEMIIEPATypax. BU3Ha4Y€HO MBUIKOCTI 3DOCTAaHHS OKCUIHUX KPUCTAJIIYHAX
YTBOpPEHb Ha II€PBUHHIN OKCUJIHI IJiBLIi HA IOBEPXHi Bosbdpamy i MoJlibaeHy. BuBueHa MexaHi3M 3pOCTaHHS
OKCUJIHUX YTBOPEHB Ha I10BEPXHi Bosbdpamy. [IpoBeneHo Pizuko-maTeMaTUYHE MOJEIOBAHHS
BHCOKOTEMIIEPATYPHOT'O TEIJIOMACOOOMiHY i OKMCJIEHHS METAJIEBUX JAPOTHUKIB 3 YPaXyBaHHSIM BHYTPIlIHbOTO
IpKepeJsia TeIIoTy. B aHasliTMuHOMY BUIJISII OTPUMAaHO BHpa3 [Jisl BUSHAUYEHHS IIPOQio TeMIIepaTypu 10 JOBKUHI
METaJIEBOrO JPOTUKA NPU TEIJI00OMiHI MOJIEKY/ISIPHO-KOHBEKTMBHYM LIJISIXOM 3 HABKOJIUIIHIM ra3om i B
[IPUCYTHOCTI BHYTPILIHbOI'O JIJKepeJia TEIIOTH [AJ1s1 BUTIAIKY JIiHIMHOI 3a71€KHOCTI IIMTOMOTO OIIOPY Bif,
Temreparypu. OTpUMaHO BMpa3 [Jig TENJIOBOTO IIOTOKY TEIJIONPOBIGHICTIO 40 XOJIOJHUX KOHTAKTIB, 1110 BPAXOBY€E
MOJIEKYJISIPHO-KOHBEKTUBHUI TEIJI00OMIH IpOTHKA 3 Ta3oM. [IpoBeieHi po3paxyHKU J0Ope y3rolKyThCS 3

€KCIIEPUMEHTAJIbBHUMU NaHUMMU.

2. The successive stages of high temperature heat and mass transfer and oxidation of tungsten and molybdenum
filaments are defined. The basic mechanisms of heat transfer, phase transitions and chemical transformations are
described. The temperature profiles along the tungsten and molybdenum filaments are measured, which allow to
estimate the filaments surface condition at different values of heating current. The critical values of heating
current are defined for a number of filament sizes which correspond to non-stationary high temperature oxidation
in various media. It is shown, that natural and forced convection affects the critical value of electric current as well
as the oxide scale formation. High temperature oxidation of refractory metals is studied in various gaseous media:
air at normal pressure, rarified air, argon technical and carbon dioxide. A method is elaborated to evaluate a
spectral emissivity coefficient of metal surface at high temperatures. The successive stages of non-stationary
oxidation are defined for tungsten and molybdenum filaments electrically heated. For the first time a maximum is
discovered experimentally on the oxide scale thickness time dependence. The oxide scale formation mechanism
on the tungsten and molybdenum surface is determined. The rates of oxide crystals growth above the primary
oxide films are defined. The growth mechanism is studied. The high temperature heat and mass transfer of metal
filaments heated electrically and their oxidation is modeled with account of internal heat source. The temperature
profile along the filament is expressed analytically supposing the specific resistance to be a temperature linear
function. A new expression is obtained to describe a conductive heat flux to cold contacts with account of
molecular-convective heat transfer to ambient medium. The computation results are in good agreement with the
experimental data.
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