BaxHbIX NPUNOXEHUI YepHbI NpoBo Bonbdpama Ans

NPOV3BOACTBO PYMOHHOW fNamrbl HakanuBaHUA HUTW, KaToh W MOAAEPXKU CTPYKTYP
BrnacTtu Tpyb oTonneHus

3MNeMeHTOB 1S BbICOKOTEMMNEPATYPHbIX NeYen U UcnapeHns Tak urces B MeTannmsauum
npoveccoB. bornee ToncTble pasmepoB NPOBOMOKHU,

BbINPSAMUMCS, OTAENKa, 3eMNN 1M Pa3pe3aldT Ha YacTU CTEPXKHSA LUMPOKO UCTIONb3YHTCS
ONS CTEKNO-MEeTanmMyecknx aetanen ynnoTHEHNS BeAyLLYI0 pOrib B OCBELLEHWMN U
3MEeKTPOHHOW NPOMBILLFIEHHOCTH.

OunLeHHble BONbOPaMOBON NPOBOSOKM

OumnweHHble Wireis Bonbpama  nogHANM WHOCTPaHHblE 3SneMeHTbl U rpaduta u3s
YepHoro BonbdpamoBor NPoBOMOKU. OUnLLEHHbIE BObGPaMOBOWN NPOBOSOKM
[MoBEPXHOCTb MOMMPOBaHHAsA 3MNEKTPORAMTUYECKMX BOMbPaAMOBON MPOBOMOKA, M OHa
OOIMKHa ObITb rMagKkon, YNCTon, cepebpo cepbli ¢ MeTannmnyeckum brneckom. Bonbdpama
NpoBOL4, MMEET OTMNYHYK MNacTUYHOCTb, AONTOBEYHOCTb M 3P(EKTUBHOCTL BbICLLErD
cseta. OumLeHHble BoNbMPamMoBOW NMPOBOIOKA B OCHOBHOM MPUMEHSIETCS ANS
N3roTOBMNEHNS Pa3MMYHbIX SMEKTPOHHbIX famn, H cepuy aBTOMAatMYeckoro mnamnel,
ranoreHHble namnbl U gpyrve crneuuanbHble nammbl.

BonbthpamoBoii NpoOBONOKM pEHUI

Bonbtpam peHun wireis Ons HarpeBaTernbHbIX 31EMEHTOB MPU BbICOKOW Temnepartype
neyu, TepmMonapbl U B SNEKTPOHUKE.

Ero npenmyLecTBoM siIBNSIETCS €ro cnocobHOCTb NogaepXmBaTe 60mbLLy0 NNacTUYHOCTb
MO CPaBHEHMIO C BONbPpaMOM MOCIe KOHTaKTa C Ype3Bbl4aiHO BbICOKON

Temnepatypax. BomnbdpamoBasi mpoBofioka MMEEeT BOMOKHUCTYIO CTPYKTYpy, Korada
Temneparypa gocturaet 1500-1600 °C, BonbdpamoBasi HUTb

YTO B CBOK O4Yepedb, U Bbi3blBAaeT BbICOKME TemnepaTtypbl npornba. Ons ynydeHus
KayecTBa BONbPaMoBON NMPOBOSIOKKU, OHA BCErda CMeLlaHbl HEKOTOpbIe

nobaBoK B Mpouecce cnekaHus npoueccun, Takux kak Na20, K20, SiO2, ThO no
YKPENIeH1Io NoTeHumMana BbICOKOTEMMNEPaTyPHbIX

COMPOTMBIIEHNE MON3Y4YeCTU U BbICOKOW TemnepaTypbl aHTU-NPOBUCaHUS BOfbpamoBom
NPOBOSOKK. [1118 TOro, YToObl YNy4YLLNTb NPOYHOCTL BOTEGPaMOBOW NPOBOSIOKN

N npegoTBpalleHna gedopmauni Npu BbICOKOW Temneparype, To Ham ually nobasun
OKCWAbl, TaKNe Kak ANOKCUA KpEMHWUS, OKCUA antoMUHKS, a Takke

Kanus v Tak ganee.

[No3onoveHHble NpoBoda peHUs Bonbdpama

BonbgpamoBown NpoOBONOKN PEHWI ABIISIETCS CBOEroO poaa
BONb(pamMoBOi NPOBOSIOKK, CAEMNAHHBIN C BOfibdpamMa 1 peHust.

Bes npoBucaHnga BornbdpamMoBOin NPOBONOKK



JlernpoBaHue K moryt o6pa3oBbiBaTbCA My3bIpbki B BONbGPaMOBOKN NPOBOSIOKKU, KOTOpast
MOXET NPeaoTBpaTUTb

M oHM Takke HecyT OTBETCTBEHHOCTb 3a MX BblAAOLIMECH HU3KOTO COMPOTUBMEHUS HEe
TeKy4un

BOrnbpama npu BbICOKUX TemnepaTtypax cerspmecs namnbsl HakanusaHus. Okono 90%
He TeKy4un Borbpama Ucnomnb3yeTcs namna HakanueaHus

namnel.

MHoroxmneHbIi  BOnb(pamoBble ~ MPOBOMOYKM  3NeMeHT  obrnajaer  BbICOKOW
TemnepaTypon MnaefneHUss U BbICOKOW = KOPPO3WMOHHOWM CTOMKOCTbIO, B OCHOBHOM,
NpUMeHsieTca ang

BONbPaMOBON  MPOBOSIOKM  MPUMEHSIETCS AN U3rOTOBMEHWsI  HarpeBaTernbHbIX
3MEeMEHTOB U ApYrMx KOMMOHEHTOB oborpeBaterns B NOnyrnpoOBOAHNKOBBIX Y BaKyyMHbIX
YCTPOWCTB.

[No3onoyeHHble BObGPaMOBON MPOBOSIOKM

[Mo3onoyeHHble BOMb(PaMOBOM  MPOBOSIOKUM O3Ha4aeT BOMbPaMOBON MPOBOSIOKK
NOKPbITON crioem 3omoTa. [Mo30no4eHHbIE NPOBOA PEHUS Bonbdpama

BONbPaMOBOW NPOBOMOKM PEHUI C 30510TbIM MOKPbITUEM. BornbdpamMoBOn NPOBOMOKM U
BONb(pamMoBOI MPOBOJIOKM PEHUIN C MO305104EHHLIMU UMEKOT CXOAHbIE

BHELLHUA BWA, HO pasfnuyHoe cogepXaHme matepuana. M csonctBa BOnbdpamoBoOmn
MPOBOIOKM U MPOBOMOKN Bornbdpama peHus

OTNMYAIOLLMXCS Opyr OT Apyra.

JlermpoBaHHbIX BOrbhpamMoBOM NPOBOSIOKN

[onuHr B cnHUIA okcnga Borbdpama U okcmga Boribdpama CMELUMBAETCS CO CIedoM
K20, AlI20. N SiO2.Doped BonbthpamoBoii MpOBOSIOKN,

NPOM3BOAMTENBHOCTL fyylle, YeM OOblyHble BONb(PaMOBO/ MPOBOSOKA, LUNMPOKO
NCMNOMb3ylOTCS B MUKPOBOITHOBOW MeYu, TENEBU30OP, CBAPOYHbIE MaTepuarnsl,
creunanbHoe OCBELLEHME.

Pacnpaengemcs BorbdpamMoBOn NPOBOOKN
Pacnpaensemcsa BornbgpamoBon NPOBOMOKN BONb(pamMOBON NPOBOSIOKM BbINPAMUIICS.



BonbdpamoBas HUTb

Thetungsten filamentof BakyymHble namnbl HakanuBaHWsl HarpeBaeTca A0 TemnepaTyp,
rae BUAWMBIN CBET MCMyCKaeTcs

pe3ancTuBHoOro HarpeBa. Bonbdpam filamentacts kak anekTpuyeckoro CompoTUBNEHUS,
KOTOPbIN paccemBaeT MOLLHOCTb NPONOpLUMOHanbHa HanpsiKeHnto

NPUMeHATb, pa3 TOK Yvepe3 HUTb. [pyn Takom ypoBHe Po BBOP pgoctatoyHo, 4ToObl
NoAHATbL TemnepaTypy Bbllle

1000 rpagycoB KenbBuHa, BUANMOro CBETA NPOU3BOANTCS.



