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HAUWOHANBbHBLIN CTAHAOAPT POCCUWCKOW SEAEPALUWN

lrocyaapcTBeHHasn cucTema obecneyveHnst enHCTBa 3MepeHuit

HALWOHA/IbHbIV CTAHOAPT.
CTAHOAPTHBIE CMNPABOYHBIE JAHHbBIE

TennyputHble ctekna cuctemsol Te02+ R20 1 ux pacnnasbl.
TennonpoBogHOCTb B gunanasoHe temnepatyp oT 300 K go 800 K
N KOHUEHTpauunii OKUCNOB LW enoYHbIXx metannos R20

State system for ensuring the uniformity of measurements. National standard.
Standard reference data. Tellurite glasses of system Te02 + R20 and their fusions. Thermal conductivity
in the temperatures range from 300 K to 800 K and concentration of oxides of alkaline R20

[ata BBegeHna — 2018—03—01

1 O6nacTb NpUMeHeHus

HacToswmii ctaHgapT pacnpocTpaHaeTcs Ha cTaHAapTHble cnpaBoYHble AaHHble (CCJL) o TennonpoBo-
AHocTn TennyputHbix cTekon (TC) cuctembl Te02 + R20 u ux pacnnaBoB B gnanasoHe temnepatyp oT 300 K
A0 800 K 1 KOHUEHTpaLumnii OKMCIOB WenoYHbix meTannoB R20, mon %: Li20 (20, 25); Na20 (12, 16, 20, 28);
K20 (13, 16, 19, 22); Rb20 (12, 16, 19); Cz20 (12).

Hactoswwuin cTtaHgapT npefHasHayeH Ans ucnonb3oBaHusa CCL o TennonpoBogHocTu TC cucTemsl
Te02 + R20 n ux pacnnaBos B guanasoHe temnepatyp ot 300 K go 800 K npu cuHTEe3e CTeKON C 3ajaHHbIMU
CBOWCTBaMM, MX BblpaliMBaHUy ONpeeneHHOro coctaBa M pasMepoB, a TakKe Npu M3roTOBIEHUMN pa3/IMYHbIX
npmbopoB 1 yCTPOICTB.

2 HopmaTuBHbIE CCbIJIKN

B HacTofAleM cTaHfapTe MCNo/sb30BaHbl HOPMATUBHbLIE CCbIIKM Ha cnefylowmne ctaHgapThl:

FOCT 34100.3 ISO/IEC Guide 98-3:2008 HeonpepeneHHocTb uM3MepeHusa. YacTb 3. PyKoBOACTBO MO
BbIpaXeHuno HeonpeaeneHHoCTh U3MepeHus

FOCT P 8.614 lNocypapcTBeHHasa cucrema obecneyeHns eanHCcTBa naMmepeHuii. FlocygapcTBeHHas CNyx-
6a cTaHAAPTHbIX CNPaBOYHbIX AaHHbIX. OCHOBHbIE MOMTOXEHUSA

MpumeuyaHue — [Mpu NOML30BAHUM HACTOSILLMM CTAHAAPTOM Lie/iecoo6pa3Ho NPOBEpPUTL AeiCTBUE CCbII0Y-
HbIX CTaHAAPTOB B MH(DOPMALMOHHOI CUCTEME OBLLETO NO/b30BaHMS — Ha ohuLManbHOM calite deaepasibHoro areHT-
CTBa MO TEXHUYECKOMY PErynMpoBaHuio 1 METPOOMMK B CETU VIHTEPHET UMK MO eXerofHoMy UHDOpPMaLMOHHOMY yKasa-
Teno «HauyoHasibHble CTaHAAPTL», KOTOPbIA ONy6/IMKOBAH MO COCTOAHMIO HAa 1 StHBapsl TEKYLLEro roga, 1 no Bbinyckam
eXXeMecsiUHOro MHGIOPMALMOHHOIO yKasaTens «HauuoHanbHble CTaHAapTbl» 3a Tekyluii rog. Ecnv 3ameHeH cCblfioy-
Hblli CTaHAAPT, Ha KOTOPbI AaHa HefaTWpOBaHHAs CCblKa, TO PEKOMEHAYETCS WCMO/b30BaTh AEiCTBYIOLYIO BEpCUo
3TOro CTaHAapTa C yY4eToM BCEX BHECEHHbIX B JaHHY0 BEpCUI0 M3MEHEHWA. EC/n 3aMeHEeH CCbIIOYHbI/ CTaHaapT, Ha
KOTOpbI faHa AaTMpoBaHHasi CCbika, TO PEKOMEH/YEeTCs MCMO/b30BaTh BEPCUI0 3TOMO CTaHAapTa C yKasaHHbIM Bbille
roflomM yTBepxaeHusi (NpuHaTus). Ecnm nocne yTBEPXAEHWSI HACTOSILLEro CTaHAapTa B CCbIIOYHbIA CTAHAAPT, Ha KO-
TOPbIA AaHa AaTMPOBaHHAs CCblKa, BHECEHO M3MEHEHWE, 3aTparvBaloLlee NosIoXeHWe, Ha KOTOpoe JaHa ccblika, To
3TO NOJSIOXEHNE PEKOMEHAYeTCs NPUMEHATL 6e3 yyeTa [aHHOTO U3MeHEeHWsi. ECnn CCbINoYHbIA cTaHaapT OTMEHeH 6e3
3aMeHbl, TO NMOJIOXEHVE, B KOTOPOM Ai@Ha CCbIJIKa Ha HEro, PEKOMEHAYeTCsl NMPUMEHSITb B YacTW, He 3aTparvBaloLleil aty
CCbI/KY.

M3paHne ocuymanbHoe
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3 O6uwme NoNoXeHns

3.1 TC ABnsAOTCA HOBbIM K/1aCCOM HeOpPraHuM4yecKkmx CTeKos, cTeksoobpasytuweli KOMNOHEHTON B KOTO-
pbiX BbiCTynaeT aunokcupg Tennypa (napatennyput Te02). OHu o6nagaloT TeMU OTINYUTENbHBIMW COMNAaCcHO
[1], [2] cBOlicTBaMK, KOTOPbIE UCNObL3YIOT NPK CO34aHUN Pa3/INYHbIX MPUBOPOB N YCTPONCTB, Kak TO: BbICOKUM
ANa BMAMMOW obnacTu cnekTpa nokasaTtefnem NpesoMaeHns, a Takke BbICOKMM MokasaTenem akyctoontuye-
CKOro B3aMMOJLENCTBMA B COYETAHUMN C HU3KMM KO3 (PULMEHTOM 3aTyXxaHus ynbTpasByka. Bbicokoe 3HauyeHue
OV3/IEKTPMYECKON NpoHMUAaemMocTu Ha yactoTe 106 'y npy HM3KMX TemnepaTtypax pasmsardyeHuss nossonseT
WNpoKo npumeHATb TC B MUKPOINEKTPOHHONM TexHuke. Kpome Toro, mHorne TC ABAAKTCA AMAMArHUTHbI-
MW mMaTepuanamy C BbICOKMM 3HayeHmeM NOCTOsSsHHOM Beppe, BecbMma nepcnekTUBHbIMWU ANS NPUMEHEHUs B
rpafueHTHOW onTuke, Tak Kak M3-3a Manoli TenJonpoBOAHOCTU M3 HUX MOXHO NOAyyYMTb Hambosnee BbICOKO-
anepTypHble TpagueHTHble cTekna. AKTUBMPOBAHHbIE pefKO3eMesfibHbIM 3/ieMeHTOM TC MMerT KBaHTOBbI
BbIXOA, IOMUHECLEHLUN 1 BONblIME 3HAYEHUS BEPOATHOCTHOIO M3/lyYEHUS, YTO MO3BOJISIET NPUMEHATb UX B
Na3epHo TexHuke, a Takke 61arogaps BbICOKMM ANS BUAMMON 061acTy cnekTpa 3HayYeHusM KoadpchuymeHTa
OTpaXeHnss — Mpu Co34aHUN KOHLEHTPATOPOB COJIHEYHON 3Hepruu, Tak kak KMJ KoHueHTpaTopa TeM Bbille,
yem 60/bLIEe KOIPMPULUMEHT OTpaxXeHusa martepuana.

®un3nko-mexaHnyeckue ceoiictea u cTpyktypa TC cuctembl Te02 + R20 uccnefoBaHbl HacTUYHO, a Te-
NAOMNPOBOAHOCTb, AAaHHbIE O KOTOPOI HEOOGXOAWMbI U A1 Y/IYULWIEHWNS TEXHOIOTMYECKOr0 pexnma nosyvyeHuns
mMaTepuasioB, U AN pacyeta paboyero pexvma npubopoB M YCTPONCTB Ha UX OCHOBE, MJIOXO MCC/efoBaHa.

Mcnonb3oBaHHbIE HAaAEXHble METOAMKN N3MEPEHUI N NOSTYyYEHHbIE 3KCMEPUMEHTAa bHbIE AAaHHbIE Npea-
cTaBneHbl BTabnnuax 1—5, B KOTOPbIX NpUBEAEHbI CpeAHME 3HAYeHMs TENIONPOBOAHOCTY AN TpeX-YyeTbipex
06pa3yoB Kaxaoro coctaBa npu temnepatype oT 300 Ko 800 K ¢ nHtepsanom B 20 K. MakcnmanbHOe OTKAO-
HEeHMe 3KCMepuMeHTasbHbIX faHHbIX OT cpefHero 3HavyeHnsa (abconTHas NOrpeLwHocTb) He npesbiwaeT 5 %.

[na HekoTopbix cocTaBoB TC C HaMMeEHbLNM coAepXaHneM MoaudukaTopa cocTaBieHbl ypaBHEHUSA
ONa pacyeTa 3Ha4YeHuii TenaonpoBOAHOCTU U NpeAcTaB/ieHbl rpaduky AN8 CpaBHEHUS pacyeTHbIX U aKcnepu-
MeHTasbHbIX AaHHbIX. ONa Apyrux cocTaBOB C AaHHbIM MOAU(UKATOPOM MOXHO MCMOMb30BaTb 3TN ypaBHe-
HUA € ApyrMmMu KoadppuumeHTamm. SKCnepuMeHTasbHble AaHHble O TENIONPOBOAHOCTU A8 BCEX CTEKO U KX
pacniaBoB COracylTCcsl C pacyeTHbIMU U3 ypaBHEHUI 3HavyeHuaAMn B npegenax ot 90 % go 96 %.

JKCnepuMMeHTasbHble [aHHble O TEN/IONPOBOAHOCTM AN 06nacTn pasMAaryeHus ctekon B6AM3M nuvka
TeMnepaTypHOW 3aBUCMMOCTM He NpPeACcTaBNsAeTCA BO3MOXHbIM 06BbACHUTb COCTAB/IEHHLIMW YPaBHEHUAMM.

MpuBefeHHble B Tabnuuax faHHble O TENOMPOBOAHOCTM MOTYT ObiITb MCMO/b30BaHbl NpY peLleHumn
psga 3ajady TeXHONOrMYeckoro xapakrtepa: cuHTese TC ¢ 3afjaHHbIMW CBOWCTBamu, BblpaljMBaHUM CTEKON
onpeneneHHoOro coctaBa 1 pa3MepoB, U3rOTOBEHUM pa3/InYHbIX NPUOGOPOB 1 YCTPONCTB. [aHHble, NpUBEAEH-
Hble B yKa3aHHbIX Tabnuuax, 6yayT NnpUMeHATb Npu pacyetax TEM0BOro pexuma paboTbl Bcex Npubopos u
YCTPOIACTB, M3rOTOBJIEHHbLIX C NCMNO/b30BAHNEM UCCNE0BaHHbIX BELLECTB.

3.2 OCHOBHbIE 3/1EMEHTbI ANA cuHTe3da — okucnbl Te02, Li20, Na20, K20, Rb20, Cz20, asnawwunecsa
KpucTan/nyeckumu, u crnaabbl OKUC/IOB WENI0YHbIX MeTasl/lIoB C napaTresiyputoMm, KOTopble Npu onpepeneH-
HOM pexXxume cuHTe3a U 3akanku gatwT TC. Ob6nactu cTeknoobpasoBaHUs B guMarpammax COCTOSAHUA 3TUX
cnnaBoB npusegeHbl B [3] n B npepenax atux obnacteit ANsS M3yvyeHWs BAUSHUS CTPYKTYpbl M cocTaBa Ha
TEeNnI0NpoBOAHOCTb NoAobpaHbl cocTaBbl: Te02+ 20 n 25 mon % bl20; Te02 + 12, 16, 20 n 28 mon % NaZ20;
Te02+ 13, 16, 19 n 22 mon % K20; Te02+ 12, 16 n 19 mon % Rb20; Te02 + 12 mon % Cz20.

[na nonyyeHns TC onpefeneHHOro cocraBa TWaTesibHO B3BELUEHHbI MOMAPHBIA COCTaB CMECU OKWC-
N0B napartennyputa u WesioyHoro MeTasnna 3aknagbiBalT B KBapueBble TUMKW, NpefBapuUTenbHO NMPOMbITbie
NNaBMKOBOW KMUCNOTOM, OCTATKM KOTOPOW yaansinucb AUCTUNNNPOBAHHO BOAOW. Ana yaaneHus cnepnos op-
raHMYeCcKux BELLECTB C MOBEPXHOCTW KBapua KBapLeBble TUIW NMPOMbIBAKT CMUPTOM-PEKTU(UKATOM U elle
pas AUCTUNNMPOBaHHONM BOAOW. KBapueBble TUIM CO CMECLK OKWC/IOB 3aknafblBaldT B My(efibHblie neuun
conpoTuB/ieHNsA, HarpesatT 40 Temnepatypbl oT 1000 go 1050 K u TwaresibHO HENpPEepPbIBHO NepemMeLLlnBatoT.
[na nonyyeHns obpasuoB onpeaeneHHol hopmbl M pa3mMepoB pacnsiaB CMecu OT/AMBalT B NpeaBapuTesibHO
HarpeTylo Ao TemnepaTtypbl 650 K meTannMyecky qopmy, TuiatesibHO NPOMbITYIO OT OpraHnyecknx 3arpsasHe-
HWiA. 3akasieHHble TakuM crnoco6om TC B fanbHeNWeM oTXUrawT npu 3Tol TeMmnepatype B MydesibHOW neun.
CornacHo pesynbTaTaMm XMMUYeckoro aHanumsa TC ¢ MakcuMasibHbIM COepXXaHUeM OKUCK LLenovyHoro metas-
na (20 mon %) OTK/IOHEHWEe CUHTEeTUYEeCKOro coctaBa OT aHa/IMTUYEeCKOro HesHauyuTesibHoe, YTo 06bAcHAeTCA
HEBbICOKMM 3HaudyeHueM TemnepaTtypbl cuHTe3a aTux TC.

CTeknoobpasHy CTPYKTYpy ¥ ux ha3oBblii cocTaB onpefenstoT Bu3yanbHO (MO 3epkasbHOMY 6Gnecky
NMOBEPXHOCTN U XapaKTEpPHOMY XPYNKOMY W3/10MY) M MO MWKPOCTPYKTYPHOMY aHaniv3y. MUKPOCTPYKTYpPHbIi
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aHann3 npoBoAfAT B OCHOBHOM MW3MepeHWeM MUKPOTBEPAOCTU B pas3/IMYHbIX TOYKAX MOBEPXHOCTU MNOJIYYEH-
HOro CNuUTKa u Metannorpauyeckum mMukpockonom MWM-7. Mukpownudbl 1 faHHble N0 MUKPOTBEPAOCTH,
NoJly4eHHble B pa3HbIX TOYKaX NMOBEPXHOCTW CAMTKA, CBMAETENLCTBYIOT 06 O4HOPOAHON M 0fHOAa3HON CTPYK-
Type o6pasuoB uccnegyemoix TC.

[na nccnepoBaHns BbICOKOTEMMNepPaTypHON TensonpoBogHOCTM TC M XMMUYECKU arpecCuBHbIX, CK/IOH-
HbIX K MCNapeHuto 1 passioXeHUo UxX pacnnaBoB WCNOMb30BaH abCoMOTHbLIA KOMMEHCALWOHHbIA MeToh Mnso-
CKOro cfiosl B CTauMoHapHOM TenaoBoM pexume [4].

MpuHUMNManbHasa cxema yCTaHOBKM A/11 U3MEPEHUs TenI0NpoBOAHOCTA abCOMOTHBIM KOMMNEHCALNOH-
HbIM MEeTOAO0M NpejcTaB/ieHa Ha pucyHke 1.

PucyHok 1 — MpuHUMNYanbHAs CXeMa YCTaHOBKY /15t U3MepPEeHUst TENIONPOBOAHOCTM NOJTYNPOBOAHUKOB
W X PacniaBoB MN10CKAM KOMMEHCALMOHHbIM METOLOM

O6pasey nccnegyemoro BelwecTsa (7) B Buge tabnetkn (d =30 MM 1 TOAWMHON OT 5 A0 6 MM) 3aknagbl-
BalOT B KBapLeBOe KOMbLO (2) COOTBETCTBYKOLNX Pa3MEPOB U 3aXMMalT Mexay paboynMy NMOBEPXHOCTAMMU
(3, 4) rpagueHTHoro Harpesatens (5) u xonogunbHuka (6). KomneHcupysi 60KOoBble U TOpLEBbIE TEMN/OBbLIE
YyTEUYKM KOMMEHCAUWOHHbIM HarpeBatesnem (7), HAaMOTaHHbIM Ha UMAMHAPUYECKUA Kapkac (8) n3 Hepxaseto-
et ctanu, TeNNOBYH MOLHOCTL Q, BblAeNAEeMYy rpagueHTHbIM HarpeBaTesieM, HanpaBnsloOT Yyepes3 uccne-
ayemblii obpasey, co3gaBass B o6pasle /IMHENHbIA Tenn0BOW MOTOK M nepenaf Temnepartypbl AT. MNoBepx-
HOCTWU UuAMHAPUYeckoro 3asopa (9) mexay rpaguMeHTHbIM U KOMMEHCALMOHHbIM HarpeBaTesisiMy MOKPbIThbI
mMegHoi dhonbroi (10), n3onMpoBaHHON OT Kopnyca HarpeBaTesieli CNASHOW NNACTUHKON.

MegHoe MOKpbITUE Y BEPLIMHbI €r0 KOHWYECKOro OCHOBaHUA UMeeT paspbiB, 6narogaps 4emy K30nu-
pyetcsi megHasi osibra Ha NMOBEPXHOCTM paboyero HarpeBaTensi OT (QOMbIM Ha BHYTPEHHE NOBEepPXHOCTU
KOMNEeHcaLMoHHOro HarpeBatensa. LiunuHgpuueckuii 3asop (9) Mexay BHeLHe NOBEPXHOCTbIO rpagMeHTHOro

3



FOCT P 8.943—2017

HarpeBaTenss U BHYTPEHHEN MOBEPXHOCTbH KOMMEHCALMOHHOrO HarpeBaTtefid 3amno/IHEH MOPOLIKOM 3aKucu
mMean. 3akucb Meaun B 3a30pe XOPOLLO YNSI0OTHEHA NPECCOM M 3aXMMHbIMK 6onTtamu (11) ona nonyvyeHns kade-
CTBEHHOrO KOHTaKTa 3akMcu megu C MefHbIM MOKPbITUEM.

Cuctema, cocrtosilas us AByX NOBEPXHOCTEN MeAHOW (DOSIbIM C 3aKUCb0 Mean Mexay HUMU U BbiBOAbI
OT KOTOPOil noABefeHbl K BbBICOKOTOYHOMY TEPMOpPErynsaTopy, o6pa3yeT BblCOKOYYBCTBUTE/bHbI NOBEPXHOCT-
HbIi TepMo3anemMeHT (Tepmoagc a = 700 mkB/rpag). TepmoperynsaTop, peryampys ¢ NOMOLWb0 MHTErpasbHOiA
TepMonapbl MOLHOCTb KOMNEHCaUuWOHHOro HarpesaTens, NOoALEepXuBaeT HY/NEeBYH pPa3HOCTb Temnepartyp
MeXAy NOBEPXHOCTbI rPajueHTHOro HarpeBaTesia U KOMNeHCaLOHHbIM HarpesaTesniem u obecrneynBaeT non-
HYI0 KOMNeHcaLnlo TeNN0BbIX NOTEPb C NOBEPXHOCTM paboyero HarpesaTens.

C uenblo npepoTBpalleHUa TenNOoBbIX yTeYeK OT OGOKOBOI MOBEPXHOCTM ob6pasua 4vepel3 KBapueBoe
KO/bL,O ero 3acbinarT MOPOLIKOM TennaousonsumoHHoro matepuana (12, 13) u ¢ nomMowbo KOMMNEHCALUOH-
HOro HarpeBaTesns Ha KBapueBOM KOJblie W C/0oe Tenaou3oNAuMOHHOrO mMartepuana nepenaj temnepartypbl
noAAepXunBalT TakMm Xe, Kak Ha obpasue.

[na ynydweHnsa Tens0BOro KOHTakTa TOpLEBbIe NOBEPXHOCTU 06pasua, XoNo4uNbHUKA U FTpagueHTHOro
HarpeBaTens TwaTesibHO WANGYT, 3aTEM MPOBEPSAT MX Ha MaocKkonapasfie/ibHOCTb, HamasbiBalT crneyu-
anbHOWN 3amMa3Kol, N3roTOBJ/IEHHON Ha OCHOBE MEIKOAUCMEPCHOrO nopolwka rpagura mapku MMI7 u pactsBo-
puTens ctomaTosiorMyeckoro cpocgaT-LeMeHTa, 1 ynaoTHsAT rpy3om (14) ¢ nomowbio 6ontos (15).

Paboune yacT xonoAubHUKA U rpagMeHTHOro Harpeatens (3, 4), HenocpeaCTBEHHO conpukacarLm-
€ecsl C uccriefyemblM BELLECTBOM, M3rOTOBJIEHbI M3 CMEKTpPasibHO 4Yuctoro rpacmta mapkm MMI7, He pearu-
PYKOLLErN0 HAa XMMUYECKU arpeccuBHbIl pacnnaB M 06/1afallero Xxopowein TennonpoBoAHOCTbIO. MepmeTu-
3aumMio KBapLeBOro KoHTeillHepa ¢ pabounmy MOBEPXHOCTSAMM XOMNOAWbHUKA W TPaAMEHTHOro HarpeBartens
OCYL,ECTBNAKT cneynasbHON 3ama3Koil Ha OCHOBE rpacuTOBOro MopoLlka.

Mepenag Temnepatypbl Ha o6pasue M3MepsT Xpomenb-anloMesneBbiMu Tepmonapamu (16), koTo-
pble BCTaBMAT B ABYyXKaHa/lbHble anyHAOBble CO/IOMKN W YKNaablBalT B CBEP/IEHMUA B pabouux ydacTkax
HarpesaTensa M X0N04WNbHUKA Ha paccTosAHMKM He 6onee 0,5 MM OT noBepxHOCTU o6pa3ua. Koponbkn Tep-
Momnap MOKPbITbl TOHKMM C/noeMm rpaduToBO 3aMas3ku AN 3/1eKTPUYECKOro M TENIOBOrO KOHTakTa C pac-
nnaBomM.

[na n3rotoBneHma TepmMonap MCNosib30BaHbl XpOMeeBble 1 anomenieBble TeEpMOnapHbie nposoja guna-
meTpom 0,3 MM, npeaBapuTesibHO OTOXXXEHHble npu Temnepartype 1100 K B o4HOPOAHOM TemmnepaTypHOM
none B TedyeHme 1 4 NS ycTpaHeHWs MexaHuyeckux gedopmauunii u HanpsHKeHW, BO3HUKAKLWUX NpU KX
XonoaHoi obpaboTke. V3 aTux NpoBOAOB M3rOTOBAAKT OT CEMW A0 BOCbMW Tepmonap, nokasaHus KOTOopbIX
COMNOCTaBNAKT Kak Mexay coboii, Tak 1 ¢ nokaszaHUAMM naaTMHa-NNaTMHOPOAMEBOI TepMonapbl 3aBOACKOTO
N3roTOB/IEHNSA C UHAUBUAYa/IbHOW FpafyvpoBKOi. Onsa n3mepeHus oTO6MparT Tepmonapbl, TEMNepaTypHble
nokasaHuUs KOTOPbIX pacxoaaTcs He 6onee yem Ha 0,2 K mexay co6oli n Ha 1—2 K oT mokasaHuii nnaTuHa-
nnaTMHOPOAUEBON Tepmonapsl.

Ha onvncaHHOW 3KCcnepuMeHTasibHON yCTaHOBKE MccnefoBaHa TENONPOBOAHOCTbL 60MbLWIONR rpynnbl No-
NYNpPOBOAHMNKOBbIX COEAUHEHWA M UX pacnnaBoB. PesynbTarbl 3TUX MCCNefoBaHWiA aTTecToBaHbl B COOTBET-
cteun ¢ NOCT P 8.614.

i3MepeHus TeNIONPOBOAHOCTM MpU AaHHOM TemnepaType Npou3BefeHbl Npy pasHbiX nepenagax Tem-
nepaTypbl Ha o6pasue, KoTopble NoAGMpalT, Perynnpys MoLHOCTM paboyero HarpeBaTens v HarpeeaTens Ha
xonoannbHuke (6).

TemnepaTypHbIi pexnum M3MepeHus perynmpyetcsi pexuMHbiM HarpeBatenem (17), pa6ota koToporo
TaKke KOHTPONMpyeTCcs C NOMOLbI TepMoperynsatopa.

C uenbio npepoTBpalLeHNs OKUCNEeHUs feTaneil yCTaHOBKW, OKUCNEHUS, UCNapeHns u pasfioxXeHus
nccnegyemblx BelWEecTB MNPU BbICOKUX TemnepaTtypax M3MepeHusa MnpoBOAAT Mnocse BakKyymupoBaHuUA [0
1,33 + 1CI2 Na 4epes natpy6ok (18) B atmocthepe cneymanbHO OYMLLEHHOTO MHEPTHOTO rasa B aBTOK/aBe
(19), oxnaxgaemom TepmocTaTupyowei xmuakoctoto (20). BakyymMHble YNIOTHEHMA aBTOKIaBa C KPbILKOW
(21) n c 3axumamu (22) gns BbiBOAA TOKOMOABOASIWLUX M TepMONapHbIX NPOBOAOB W3 aBTOK/JaBa OCy-
WecTBNAT bToponnacToBbiMM nNpoknagkamun (23). OnA npefoTBpalleHUss MUCNapeHnss Uan passioxeHus
pacnnaBa uccnefyeMoro BewecTBa NOC/e NaB/iEHUS 3HAYEHUS AaBJ/IEHWSA WHEPTHOrO rasa B aBTOK/aBe
noa6upakwT C y4eTOM YNPYyrocTu MapoB HacCbIWEHUSA 3/IEMEHTOB, BXOAALWMUX B COCTaB UccnedyemMoro co-
efVNHEHMS.

TennoBoi NoTok Q, co3faBaeMblii rTPpafAUEHTHbIM HarpeBaTeneM, KOMMeHcupysi 60KOBble U TOpLEBbIE
TeNn/0Bble YyTEYKM KOMMNEHCALNOHHbIM HarpeBaTesieM, HanpaBnsieTcs 4Yepes nccnenyemblii obpasel, nepenag
Temnepatypbl AT Ha KOTOPOM M3MeEpSieTCA Tepmonapamu.

4
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TennonposogHocTb X, BT «m“ 1 mK-1, maTepuana BbIYUCAAT N0 popmye

roe / — TOK, npoxoAasiwuii yepes HarpeBaTtefb;
U — HanpsixeHue Ha 3aXumax rpagumeHTHOro Harpesartens;
L — TonuwmHa uccnegyemoro o6pasua,;
AT — nepenag Temnepartypbl;
S — nnouwagb NONepeyYHoro cevyeHus.

3.3 OTHOCUTeNbHAsi cucTemMaTuyeckass NOTPEeLHOCTb W3MEepPeHUsl TenaonpoBOAHOCTU, 06YCMOBEH-

Has NOrpelHOCTAMN U3MEepPEeHUs ToKa, HanpshHKeHus, Temnepatypbl U reoMeTpuyecknx pasmepos obpasua,
He npesblwaeT 6 % npu Temnepatype 1000 K. MNpu BbIYNUCAEHUN WHCTPYMEHTANIbHOM NOrPELHOCTN YyUYTeHbl
NOrpeLwwHoCcTN, CBSA3aHHbIEe C BO3MOXHbIMW TEMN/IOBLIMU MOTEPAMU, BO3SHUKAKOLWUMWN MPU NPOXOXKAEHUN Yepes
TOoKONnoABOASAWME U TepMonapHble NpoBoja, Yepes C/IOW 3akucu Mefw, KBapuesoe KOJbLO W Tenjaousons-
LWOHHbIA mMaTepuan, KOoTopble He npeBbiwakwT 2 % Tens0BOro notoka, npoxogswero yepes obpaseu. [Mpu
onpegesieHnn MNOrpeLHoOCTM M3MepeHus TemnepaTtypbl W nepenajga Temnepartypbl Ha obpasue yunmTbiBatOT
NOrpeLIHoOCTN rpafynpoBKN TabauL, 1 NOrpeLHoCcT, 06YC/IOBEHHbIE OTKIOHEHNEM MOKa3aHWii MHANBUAYaA b-
HbIX TepMonap OT AaHHbIX rPajgupoBOYHON Tabnuubl.

Hapsagy € yka3aHHbIMU CUCTEMATUYECKUMU UHCTPYMEHTA/IbHbIMM NMOTPELIHOCTAMM Ha MOrpeLwHocCTb f1o-
60ro aKcnepumMeHTa BAUAKT MNOrPEWHOCTN, KOTOPble MOTYT U3MEHATbLCHA OT OnbiTa K ONbITY U NPUBOAUTL K
pa3bpocy aKkcnepMMeHTasIbHbIX AaHHbLIX MPU NOBTOPEHUN 3KCMEPUMEHTA NPU HEU3MEHHbLIX YCNOBUAX. ITU
NOrpeLIHOCTN ABAAIOTCA MOTPELHOCTAMM pa3bpoca U HOCAT C/ydaiHbIi xapakTtep.

MaTtematmnyeckas o6paboTka pe3ynbTatoB 3TUX W3MEPEHWIR, BbINO/IHEHHAsAs B COOTBETCTBAW C
[OCT 34100, nokasana, 4To AOBepuUTesibHasa MNOrpewHoOCTb eANMHNYHOr0 U3MEPEHNA TENI0NPOBOAHOCTN CTe-
KON 1 UX UCNOJ/Ib30BaHHbIX pacnjaBoB C YYETOM WUHCTPYMEHTa/IbHbIX M C/AyYaiHbiX NOrPELHOCTe He NpeBbl-
waet 6 % npu AOBEpUTENIbHON BepoATHOCTM 6onee 95 %.

OKcnepuMeHTallbHble AaHHble Mo TemnepaTypHOi 3aBMCUMOCTU TenonpoBogHoCcTU TC yacTUYHO ony-
6n1unKoBaHbl B [5]—[7].

ONna 06bACHEHUA 3KCNEePUMEHTalbHbIX AaHHbIX U BbIACHEHUS BKNafa pas/IMyHbIX MexaHW3mMoB Tenso-
NPOBOAHOCTM B NpoLEcc TennonepeHoca M3MepPsT 3/IEKTPONPOBOAHOCTb HEKOTOPbIX COCTABOB CTEKO/ 3TOM
CUCTEMbl KOMMEHCALNOHHbIM YeTbIPEX30HA0BbLIM MeToAOoM [8]. BennunHa 3/1ekTponpoBOAHOCTA O Kak B TBEp-
OOM, TakK U B XXUOKOM COCTOSIHUM He npesbiwaeT 10-13— 10-12 Om-1 « M~1, 4TO gaeT OCHOBaHWe npeHebpeub
BKNnagom Hocutenel 3apsaga Xa=L a T B tennonposogHocTtb TC. Cnabas TemnepatypHas 3aBUCUMOCTb U
XOpoLlas Koppensauma BesiMUYuHbl TEMJONPOBOAHOCTM NMPU KOMHATHOW TemnepaTtype ¢ ApyrMMun u3nyeckmumm
cBolicTBamMmn (MJOTHOCTb, MUKPOTBEPAOCTL), KOTOPbIE B OCHOBHOM OMpeAeneHbl CTPYKTYPOI KpUCTaninyeckol
peweTkn ¥ TUNOM XMMWUYECKOW CBA3M MexXAy CTPYKTYPHbIMW eAuHuuaMu, 4alT OCHOBaHMe cuuTatb, 4TO U3-
MepeHHas TenjonpoBOAHOCTbL NPU 3TUX Temnepartypax umeeT (POHOHHY npupoAdy. TennonpoBoOAHOCTb BCEX
nccneposaHHbix TC cnabo 3aBUCUT OT TeMnepaTypbl.

Ecnu ncxogmnTb U3 T0ro, 4TOo (POHOHHYIO TEN/IONPOBOAHOCTL MOXHO BblYMC/IUTL MO hopmyne [ebas

(2)

TO Manyl Benn4nHy u cnabylo TeMnepaTypHy0 3aBMCUMOCTb Npu Temnepartypax, 6/IM3KNX K KOMHaTHbIM, MOX-
HO 06BbACHWUTL He 3aBuCALLE OT TemnepaTypbl Masioi BEMYMHON AnnHbl cBO6oAHOro npobera ooHOHOB B TC,
paBHOli B CpegHEM pacCTOSHUI0 MeXAy CTPYKTYPHbIMWU eauHunuamm (a) cteknoBugHoli cetkn. Mpu gobasneHum
mMoandukaTopa U M3MEHEHUN cocTaBa CcTekna TeNnNonpoBOAHOCTb YMeHbLlaeTca. Mpu gob6asneHun monandu-
Katopa v U3MeHeHUn coctaBa CTek/ia U3MEHSITCSA B OCHOBHOM M/IOTHOCTb U TUN CBA3EN MeXAy CTPYKTYPHbIMU
efnHULaMu, ynpyrue napaMmeTpbl peleTku, TEN0EMKOCTb Y CKOPOCTb pacnpocTpaHeHnsa TenoBbIX BOJH.

YMeHblleHe Ten10NpoOBOAHOCTN AaHHOro cocTasa npu fobasBneHun moandmkaTtopa MOXHO 06 bACHUTb
YMeHbLIEeHNEM TEMN0EMKOCTU U CKOPOCTU pacnpocTpaHeHuss (DOHOHOB B pe3y/nbTarte pa3pbiBa KOBasSIEHTHbIX
MOCTUKOBbIX CBA3EN W 3aMeHbl UX MEHEee XECTKUMU OObEMHbIMWU WOHHLIMU CBSI3SAIMU. YCUNEHNEe KOHUeHTpa-
LMOHHOW 3aBUCMMOCTU TeNnonpoBogHOCTN TC B 3aBUCMMOCTM OT TUNa u cogepxaHua mogudmkaropa Ttakxe
06bsAcHAeTCA 60siee CU/IbHBIM BAUSHWEM HA TUM XMMMWYECKOW CBA3M MOHHOTO pajguyca LWefovyHoro metanna
mMoandukaTopa: npu o4MHAKOBOM cofepXaHun mogmdumkaTopa Y4em 60/blue MOHHbLIA paguyc MogudukaTopa
(MoNApHLIA 06BbEM CTekna faHHOro cocTtasa), TeM 60/blieMy pas3pbiBy NOABEPralTCs KOBa/EHTHblIe CBA3U
Te-O, KoTOpble 3aMeHATCA WOHHbIMU Lenamn Te — O — R+— (RO)~ — Te+u T. 4., u Tem 6onblwe o6ynet
TEen/0BOE CONPOTUBJIEHNE CTEK/TOBUAHON CETKMU.
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B o6nactu pasmsAryeHnsi cTekon HabnwgawTcs aHOMaslbHble MUKM B TEMNepaTypHOM Xofe TensonpoBo-
AHOCTW. BenuuuHa nvka n temnepatypHas NpoOTAXEHHOCTb 3aBUCAT Takke OT cocTtasa ctekna. Ansa TC senu-
YMHa nNvka B TeMnepaTypHOM Xofe Ten/0onNpoBOAHOCTU W ero TeMnepatypHas NPOTAXEHHOCTb YMEeHbLIATCA
C yBE/IMYEHUEM cogepxaHnsa Mmogudukatopa. Takoe e U3MeHeHNe NPOUCXOAUT U MPU YBEIMYEHUN CPELHEro
aTtomHoro Beca ana TC c onpefeneHHbIM cofepxaHuem mogudmkaropa.

Pe3koe yBennyeHne TENNONPOBOAHOCTM B 06nacTu TemnepaTypbl pasMsAryeHus ctekna Habnwganu
paHee u ANnA xanbkoreHmaHbix ctekon [9], [10]. Takme aHOManbHble MUKW B TeMMepaTypHO/ 3aBUCUMOCTU
TennonpoBOAHOCTM COrfacylTca € TemnepaTypHO/ 3aBMCUMMOCTbIO Tennoemkoctn TC npu 3Tux Temnepa-
Typax. CKayky TennoemMKoCcTh M TENSIONPOBOAHOCTM HayuHalTCA Npu Temnepatypax, 6/M3knx K Temneparty-
pe cTeknoBaHusA [c, korga NosABNSAETCA BO3MOXHOCTb MepeknyeHns (TpaHcdopmalmnm) BaneHTHbIX CBSA3EN.
B cTeknax c pa3HOpPOAHbIM CTPYKTYPHO-XMMMWYECKMM COCTABOM MNpu Temnepartypax, 6/M3Kux K TemnepaType
pasMsAryeHus, NPONCXOAUT B pasHbiX TOUKax 06bema xaoTnyeckas neperpynnuposka atomoB, KoTopas npeg-
WeCcTBYET NEPEeK/YEHUID MOCTUKOBbLIX CBA3€l C OAHOr0 KOMMJekca aToMoB Ha gpyroi [11]. Ha a3ty nepe-
rpynnupoBKY 1 NepektoYeHns cBA3eil pacxoayeTcs onpeaesnieHHass BHYTPEHHSAS 3Heprus BellecTBa, YTo CO-
NPOBOXAAeTCH YBE/IMYEHNEM TENTIOEMKOCTU U (POHOHHOI TenaonpoBoAHoCcTU. C yBenmueHnem temnepaTypbl
BEPOATHOCTb TpaHcopmauun cBA3leil Bo3pacTaeT A0 HacCbIWEHWUS, COKpallaeTcs KOMMYECTBO 3HEPrun, He-
o6xo4nMOl AN NepeklYeHns CBA3el 1 neperpynnmpoBkn aToMOB, U TeMnepaTtypHas Kpusas TenJ0eMKOCTH
M TEenJ0NPOBOAHOCTU NPOXOANT Yepe3 mMakcumyMm. Mpu ganbHelilem HarpeBaHWWM Ha NepeklyeHne cBA3ei
TpebyeTca Manoe KOJIMYECTBO 3HEPruu, TpaHchopmauusa cBs3eil MpoucxXoauT 4acTo, U NeperpynnupoBka aTo-
MOB Ha TenJ0eMKOCTb U TeNJI0NPOBOLHOCTb HE B/MSET.

PocT TennonpoBogHOCTM B pacnjiaBe MOXHO OOBbACHUTb yBeNuyYeHneM Tenj0eMKOCTM 3a CYeT pocTa
yucna cteneHein cBoboabl TENNOBLIX KONebaHUn aTOMOB B pe3y/ibTaTe Aa/ibHENLWEro paspbiBa XECTKNX KOBa-
NIEHTHbIX MOCTUKOBbIX CBAA3eli. UeM 60/blue MOHHbIN pagnyc (MONSpHbI 06beMm) mogudmkaTopa, Tem cnabee
CBA3M MeXJy aTomMamy B CTeknax v 60/blue BEpPOATHOCTM WX paspbiBa, YTO B pe3ynbrarte u Habnwogaertcs.
TemnepaTypHblii KO3(ULMEHT pocTa TENNOMNPOBOAHOCTM pacniaBOB BO3pacTaeT Npu YBENMYEHUU MONAP-
HOoro obbema moaudnkaTopa m cogepxaHusa mogucukaropa B CTeknax faHHON cUCTeMbl. ITUM Xe o0b6bsc-
HAETCA W 3aBUCUMOCTb BE/IMYMHbI U TemnepaTypHOl MNPOTSXXEHHOCTW aHOMaslbHOro nuka B TemnepatypHOoil
3aBMCMMOCTM TENIONPOBOAHOCTM B 06/1aCTV pa3MAryeHns CTEKo.

[na HeKoTopbIX COCTABOB CTEKON C HAUMEHbLLUUM COAEPXaHUEM MoAMdukaTopa cOoCTaB/ieHbl ypaBHe-
HUS ANSA pacyeTa 3HAYeHuWi TeNIONPOBOAHOCTY W NpefcTaBfieHbl rpaukn Ans CpaBHEHUS pacyeTHbIX U 3KC-
neprMeHTaNnbHbIX AaHHbIX.

[na HeKoTopbIX COCTABOB CTEKO/1 C HAMMEHbLUUM cofepXxaHuem MmogudurkaTopa 3HaYeHUs TeENONPOBO-
OHOCTW BbIYUCAAIOT MO YPAaBHEHUAM:

Te02+ 20 mon % Li20 (X=2+10-572- 0,018l + 4,363 — cTekno nA =0,32 + 1,5- 10_37 — pacnnas);

Te02+ 12 mon % K20 (A.=0,0027- 0,231 — cTtekno nA =0,6 + 0,001 7 — pacnnas);

Te02+ 13 mon % Na20 (X=0,0057- 1,12 — cTekno nA=0,34 + 1,02 » 10~37 — pacnnas);

Te02 + 12 mon % Rb20 {X=-10~874 + 2 « 10~573- 0,01 72 + 3,17- 327,4 — cTekno 7]
A=0,32 + 0,001 7 — pacnnaB);

Te02 + 12 mon % Cz20 (X = 10“572- 0,0087 + 1,908 — cTekno nA=0,3 + 9,87 « 10~47 — pacnnas).

Mpachvkn npeactasBneHbl N8 CpaBHEHUSA pacyeTHbIX (CNNOLWHAasA) U 3KCNepUMeHTasbHbIX AaHHbIX (TOu-
K1) (cm. npunoxexHue A).

[na popyrux coctaBoB C AaHHbIM MOAMMUKATOPOM MOXHO MCMNOMb30BaTb 3TW ypaBHEHUSA C APYrMMU KO-
sahuyneHTamm. JKCnepnMeHTanbHble AaHHble O TENJONPOBOAHOCTU AN BCEX CTEKOA W UX pacnsaBoB CO-
rnacylTCa C pacyYeTHbIMU 3HAYEHUAMU, NPUBEAEHHBIMUM B ypaBHeHUAX B npegenax 90—96 %.

JKCneprMMeHTasbHble AaHHble O TENJIONPOBOAHOCTY A8 06/1aCTV pa3MAryeHus cTekoa B 06/s1acTu nuka
TemnepaTypHOW 3aBUCMMOCTM COBNAAalT C AAHHbIMUW, NPUBELEHHbIMU B YPABHEHUSAX.

4 CTaHpapTHble cnpaBOYHble AaHHbIe O TEN/IONPOBOAHOCTMU TEINYPUTHBIX
ctekon cuctembl Te02+ R20 B gnanasoHe Temnepatyp ot 300 K go 800 K
N pasNIMYHbIX KOHLEHTPALUAX OKUCNOB LWeM0YHbIX MeTasfioB

B Ta6nnuax 1—5 npegcrasnieHbl CTaHA4apTHbIE CNPaBOYHble AaHHble O TEeN/I0NPoBOAHOCTN TC cucTembl
Te02+ R20 s gnanasoHe temnepatyp or 300 K o 800 K 1 pasnnyHbIX KOHLEHTPAaLMNAX OKUC/IOB LLEeN0YHbIX
MeTas10B.
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Ta6nunuya 1— CraHgapTHble CNpaBOYHbIE AaHHbIE O TEMJIONPOBOAHOCTU CTEKON

cuctembl Te02 + Li2Q

Temnepatypa

1

300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780

800

TennonpoBoAHOCTb X, BT em-1 ¢ K-1

20
0,53
0,55
0,57
0,59
0,61
0,62
0,63
0,64
0,72
0,75
0,84
0,96
1,06
1,22
1,38
151
1,58
161
1,60
1,49
1,41
1,42
143
1,46
1,49

1,52

npu Li20, mon %

25
0,52
0,53
0,54
0,55
0,56
0,57
0,58
0,61
0,65
0,69
0,74
0,90
0,98
1,08
1,18
1,29
1,38
1,43
1,40
1,35
1,29
1,30
1,32
1,36
1,39

141
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Tab6nuua 2 — CraHgapTHble CNpaBOYHbIE AaHHblE O TEM/IONPOBOAHOCTM CTEKOS
cuctembl Te02 + K20

TennonpoBogHOCTb X, BT e m-1 ¢ K-1

Temneparypa, npu K20, mon %
e 12 16 19 2
300 0,52 0,44 0,37 0,30
320 0,53 0,45 0,38 0,31
340 0,55 0,46 0,40 0,32
360 0,56 0,48 0,42 0,33
380 0,58 0,51 0,44 0,34
400 0,60 0,52 0,45 0,36
420 0,66 0,57 0,46 0,38
440 0,72 0,63 0,48 0,42
460 0,76 0,67 0,53 0,45
480 0,80 0,71 0,59 0,49
500 0,84 0,75 0,63 0,52
520 0,93 0,79 0,67 0,58
540 1,05 0,87 0,73 0,63
560 1,16 0,96 0,79 0,70
580 1,22 1,07 0,88 0,80
600 1,28 1,05 0,95 0,85
620 1,19 1,01 0,92 0,84
640 1,05 0,97 0,90 0,82
660 1,04 0,95 0,89 0,81
680 1,08 0,96 0,90 0,80
700 1,04 0,97 0,91 0,80
720 1,05 0,98 0,92 0,80
740 1,07 0,99 0,92 0,81
760 1,10 1,01 0,93 0,82
780 1,13 1,03 0,94 0,83
800 1,16 1,06 0,95 0,84
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Ta6nunua 3 — CTaHfgapTHble CMpaBOYHbIE AaHHbIE O TEM/IONPOBOAHOCTU CTEKON

cuctembl Te02 + Na20

Temneparypa,
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780

800

13
0,51
0,53
0,56
0,60
0,64
0,72
0,80
0,92
1,06
1,24
1,40
1,48
151
1,52
1,52
1,48
1,44
1,38
1,34
1,31
131
1,32
1,34
1,36
1,38

1,40

TennonpoBoAHOCTL X, BT e m-1 ¢ K-1

npn N20, mon %

16
0,46
0,48
0,551
0,54
0,58
0,62
0,69
0,81
0,91
1,05
121
1,35
1,41
141
1,37
1,33
1,28
1,27
1,25
1,25
1,26
1,28
1,29
131
1,32

1,34

20
0,43
0,45
0,47
0,52
0,56
0,60
0,64
0,69
0,80
0,91
1,04
1,16
121
1,20
1,16
1,15
1,16
117
1,18
1,19
121
1,22
1,23
124
1,25

1,26

28
0,41
0,42
0,44
0,46
0,47
0,48
0,51
0,65
0,72
0,81
0,90
1,01
1,06
1,04
1,03
1,04
1,05
1,06
1,08
1,09
111
1,13
1,15
1,16
1,18

1,20
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Ta6nuua 4 — CraHfapTHble CMPaBOYHbIE AaHHbIE O TEM/IONPOBOAHOCTU CTEKON

cuctembl Te02 + Rb20

Temneparypa,
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780

800

0,42
0,44
0,46
0,48
0,50
0,53
0,57
0,61
0,74
1,02
1,11
1,14
1,13
1,12
1,08
1,03
1,00
0,98
0,98
1,00
1,01
1,03
1,05
1,07
1,10

111

TennonpoBoAHOCTL X, BT em-1 «K-1
npu Rb20, mon %

16
0,36
0,38
0,41
0,43
0,45
0,48
0,51
0,54
0,59
0,75
0,94
1,01
1,00
0,97
0,95
0,94
0,93
0,94
0,95
0,96
0,98
0,99
1,01
1,02
1,03

1,04

0,31
0,33
0,34
0,36
0,39
0,41
0,43
0,46
0,50
0,56
0,66
0,86
0,85
0,83
0,84
0,85
0,86
0,87
0,88
0,89
0,90
0,91
0,92
0,93
0,94

0,95
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Tab6nuua 5 — CraHfgapTHble CNpaBOYHblE AaHHble O TEM/IONPOBOAHOCTM CTEKON
cuctembl Te02 + Cz20

Temneparypa, TennonpoBogHOCTb X, BT e m~1eK-1
T, K npy Cz20 12 mon %
300 0,38
320 0,39
340 0,40
360 0,42
380 0,43
400 0,45
420 0,47
440 0,50
460 0,53
480 0,57
500 0,63
520 0,76
540 0,93
560 1,02
580 0,95
600 0,85
620 0,86
640 0,88
660 0,90
680 0,93
700 0,96
720 0,99
740 1,02
760 1,05
780 1,08
800 1,10
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MpunoxeHne A
(cnpaBoyHoOE)

TemnepaTypHble 3aBUCUMOCTU TEN/IONPOBOAHOCTU TENTYPUTHbBIX CTEKO U NX pacniaBoB

TemnepaTtypHble 3aBUCMMOCTM TennonpoBoAHocTM TC M UX pacniaBoB NpeAcTaB/ieHbl Ha PUCYHKax
A.1—A.10.

X, Bt-Mm~1K71

PucyHok A.l — TemnepaTtypHasa 3aBUCMMOCTb TEMNI0NPOBOAHOCTA CTeKNa
Te02+ 20 mon % bRO (A=2 «HO0"5" - 0,0187+4,363)

X, Br-m“1K"1

PucyHok A.2 — TemnepatypHas 3aBUCUMOCTb TEM/IONPOBOAHOCTY CTEKNa
Te02+ 12 mon % K20 (A=0,0027- 0,231)

12
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X, Br*m IK~1

PucyHok A.3 — TemnepartypHas 3aBUCUMOCTb TEMNI0NPOBOAHOCTY CTEKNa
Te02 + 13 mon % Na20 (X=0,005I - 1,12)

PucyHok A.4 — TemnepaTypHas 3aBUCUMOCTb TEN/IONPOBOAHOCTM CTEKIa
Te02+ 12 mon % Rb20 (X=-HO "T4+ 2 «10-5T3- 0,012+ 31T - 327,4)

13
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A, BT wm 1Kl

PucyHok A.5 — TemnepatypHas 3aBUCUMOCTb TEM/IONPOBOAHOCTY CTEKNa
Te02 + 12 mon % Cz20 (X= 10~512- 0,0087+ 1,908)

X, Br*m* IK~1

PucyHok A.6 — TemnepaTtypHas 3aBUCMMOCTb TENI0ONPOBOAHOCTM pacnsasa crekna
Te02+ 12 mon % Li20 (X=0,32 + 1,5- 10-37)

14
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x. Br*m~IK~1

PucyHok A.7 — TemnepaTypHas 3aBUCMMOCTb TEM/I0NPOBOAHOCTM pacnfasa crtekna
Te02+ 12 mon % K20 {X=10,34 + 1,02 «10"3I)

X BT* M‘ 1K~1

PucyHok A.8 — TemnepaTtypHasi 3aBUCUMOCTb TENIONPOBOAHOCTY pacnsiaBa cTekna
Te02+ 12 mon % Na20 (X=0,6 + 0,001 7)

15
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X, Bt*m 1K+

PucyHok A.9 — TemnepaTypHasi 3aB/CMMOCTb TEM/I0NPOBOAHOCTM pachn/iaBa cTekna
Te02 + 12 mon % Rb20 {X=0,32 + 0,001 7)

X, BT eMm~1K~1

PucyHok A.10 — TemnepaTypHas 3aB/UCUMOCTb TEMJIONPOBOAHOCTM pacn/iasa
Te<® + 12 Mon % Cz20 {X= 0,3 + 9,87 -10°T)

16
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