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TEIUIOU30JIMPOBAHHBIN 3VE CTEKJIOBAPEHHOM ITEYN
O06acTh TEXHUKHU
H300peTeHne OTHOCUTCS K TETUION30JHPOBAHHOMY 3yOy IUisi CTEKJIOBAPEHHBIX TeUei U K

CTEKJIOBAPEHHOM MeuH, copeprkaliell Takol TerIon30IUPOBaHHbIH 3y0.

YpoBeHb TEXHUKHU

MHOrouucneHHble U3Aenusl U3 CTeKJIa MPOU3BOASATCS IyTEM IUIABJICHHS U OYUCTKH
OCTEKJIOBAHHOM CMECH CBIPbS, COAEPIKAINero TaKhue COeNWHEHMs, KaK OKCHIbI, KapOOHATHI,
cynbdaTel M HUTpPATHl. JTU [BAa STala BBIMNOJHSIOT B Meuax, KIIOUEBBIMH COCTAaBIISAIOLIMMU
3JEMEHTaMU KOTOPBIX SIBJIIIOTCSI  OTHEYIOPHbIE W3AENHs, CIIOCOOHbIE BBIAEPIKHBATH
TEPMHUHYCCKUEC U MEXAHUYCCKUEC HATPY3KHU, BO3HUKAIOIUE B 3TUX II€YaX, U, B HaCTHOCTHU, BBICOKUEC
temrepatypel. CTEKIOBapeHHbIE TM€YM, TaKUM O0Opa3oM, OOBIMHO coaepaT OoJbIIoe
KOJIUYECTBO OrHEYIMOPHBIX I/ISI[eJII/IfI, PACIOJIOKEHHBIX B PA3JIMYHBIX MECTAaxXx B COOTBCTCTBUU C
UX cBOWCTBaMHU. JIJ1s1 ka0l 4acTH medu BBIOMPAETCsl TAKOW MPOAYKT, KOTOPBII HE BBI3BIBAET
neeKTOB, KOTOpBIE IENal0T CTEKJIO HEeNPHUIOAHBIM JUIS HCIOJb30BAHUS (TaK KAaK 5TO CHU3UT
IPOU3BOANUTENBHOCTD), U KOTOPBIH HMEET AOCTATOYHYIO M3HOCOCTOMKOCTB, YTOOBI Me€4Yb MMea
yJIOBJIETBOPUTENBHBIN CPOK CITy>KOBI.

Ha ¢ur. 1 cxemaTnuHO n300pakeHa MOJOBHHA MOMEPEYHOTIO CEYECHHUS! CTEKJIOBAPEHHON
neun 10. OcoGeHHO BrImensroTCs pesepByap 12, Metamndeckas KOHCTpyKuus 14 u HagcTpoiika
16.

PesepByap 12, npenHasHaueHHbIH IJIs1 XpaHEHUs] PacCIUIaBJIEHHOIO CTEKJa, COIEPKUT
BEPTHKAJbHYIO OOKOBYIO CTeHKY 22 U nHO 24. bokoBasi creHka 22 0OBIYHO COCTOMT M3 OOKOBBIX
OJIOKOB pe3epByapa, KOTOpbIe MPOXOIAT IO BCell BEICOTE pe3epByapa A0 BEpXHEro kpas 25.

Hancrpoiika 16 0ObIMHO COREPKUT B CBOEM OCHOBAHUU IPOMEKYTOUHBIHN psin 18, uepes
KOTOpPBIi OHa ONHPAETCS HA METAIMYECKYI0 KOHCTPYKLHUIO, OOKOBYIO CTEHKy 20,
OMUPAIOINYIOCS Ha mpoMexyTouHbid psin 18, u cBom 28. Topenku (He wu300paKeHbI)
pacrmosokeHsl B OOKOBOH cTeHKe 26 1 paboTar0T MOOYepEaHO.

Mertandeckasi KOHCTPYKIHsI 14, OOBIMHO BBIOJIHEHHAS U3 YYT'YHA, CHAPYKH OKpY’KaeT

OOKOBYIO cTeHKY 22 pe3epByapa. OHa monaepKUBaeT BeC HanCTpOorku 16.
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[TpomesxyTouHBbIH psix 18 COmepsKUT U MPEaNnOYTUTENHFHO COCTOUT U3 0a30BbIX 3yObeB 20,
KOTOpbIe OOBIMHO UMEIOT (opMy, H300paxkeHHyI0 Ha ¢ur. 2a. OObMHO Kax bl 6a30BbIi 3y0 20
B 1eaoM umeer (opmy ¢ L-oOpasHbiM mpoduiem B momepedyHOM cedeHud. B mporecce
SKCIUTyaTalMu AJHuHHAasg onopa L wmmm «omopa 30 HagCTpOWKW» MNPOXOAUT TOPU3OHTAIBHO.
Kopotkas omnopa L, wnmu «omopa 32 pesepByapa», NPOXOAUT BEPTUKAIbHO mopj omnopon 30
HaJCTPOMKHU.

Hapy>xnas moBepxHOCTb 6a30B0oro 3yda 20 COCTOUT U3:

— MepBOU M BTOPOM TOpUEBbIX noBepxHOCTeH 20, 1 20,, COOTBETCTBEHHO, 0OPa3yIOLINX
anmuny Ly 6a3oBoro 3y0a, a MMEHHO ydacTka mpoduis,

- HWKHeH mnosBepxHOCTH 203, BKIOYAKOIMIEH TOPU3OHTAJIBHYK)  YKJIAJOYHYIO
NOBepXHOCTh 2014, OMUPAIOIIYIOCS BO Bpemsi paboThl Ha METAUIMYECKYHO KOHCTPYKIHIO 14,
pe3epByapHyr0 NOBEpXHOCTb 20, KOTOpas MpPEenNoOYTUTENIbHO SIBJSIETCA TOPU3OHTAIBHOM,
oOpaleHHOH B MpoLecce SKCIUTyaTallil K BEepXHEMY Kparo 25 pesepByapa 12, M HHXKHIOO
MEePEXONHYI0 MOBEPXHOCTh 2014.12, COENMHSIOIIYIO VKIANOYHYIO MOBepXHOCTb 2014 u
pe3epBYapPHYIO MOBEPXHOCTD 207,

- BHemHed OokoBOW moBepxHOCTH 20;, KOTOpas NPEANOYTHTENIBHO SIBJISETCS
BEPTUKAJIbHOM,

— BepxXHEeH NMoBepxHOCTU 205, BKIKOYAKOIIEH MOBEPXHOCTb 2026 HAACTPOMKH, KOTOpas
NPEANOYTUTEIBHO SIBJISIETCS TOPU3OHTAIBHOM, HA KOTOPYIO BO BPeMs 3KCIUIyaTallud ONUPAETCs
OokoBasi cTeHKa 20, U BepxHel nepexoaHol MoBepXHOCTH 2056-3, COSNUHSIOUIEH TOBEPXHOCTD
2076 HAACTPOMKHU M HIDKHIOK TNMOBEPXHOCTb 203, U B YACTHOCTH PE3EPBYApPHYIO NOBEPXHOCTb
2015.

Ha ¢wur. 2b pesepByapnas mnoBepxHOCTh 20);, yKJamo4Has MOBEpXHOCTh 2014 U
NOBEPXHOCTb 20,6 HAACTPOIKU OUEPUEHBI IyHKTUPHOHN JIMHUEH.

basosbiif 3y0 20 nomkeH BbIIEpKUBATH 3HAYUTENbHbIE TEPMUYECKHE BO3JEiCTBHS,
NOCKOJIBbKY onopa 30 HaACTPONKM YaCTUYHO HAXOAUTCS B OKPY KarOLIEN cpene Mpu TeMiepaTrype
NOpsiikKA COTHU WM OKOJIO TOTO TIpajaycoB, Kak IPaBWIO, H3-32 HAJMYUSA BO3AYLIHOTO
OXJIAKACHMS, B TO BpeMsl Kak onopa 32 pe3epByapa, KOTOpasi 4aCTUYHO HAXOAUTCS] BHYTPU IEUH,
HaxXOAWUTCS Ipu Temrieparype okoso 1500 °C.

Kpome Toro, 6a30BbIii 3y0 HCIBITHIBAET TEPMUYECKHE [IUKIIBI U3-32 YepeOBaHUs paboThI

ropejioKk U onepaum‘/i TEXHUYECKOI'O O6C.]'[y>KI/IBaHI/IH, TaKHUX KaK Oonecpanur, Ha3bIBACMbIC
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«PEMOHTOM  pe3epByapa», KOTOpble BJEKYT 3a COOOM OCTAaHOBKY U MOCJIEAyIolIee
BO306HOBJ'ICHI/IG BHCHIHCTO OXJIAXKACHUSA TE€YH, WKW Onepanuu Mo HU3MCHCHUIO TOPECJIKU WIIH
OJIOKOB rOpENOK, YTO BJIeUeT 3a COOOI OCTaHOBKY, a 3aTeM IOBTOPHBIN 3aIyCK rOpesioK.

Jnist Toro, 94ToObI BBIIEPIKUBATH 3TH HArPy3KH, 0a30BbIH 3y0 BBITOIHEH U3 OTHEYIIOPHOTO
NPOAYKTA, B YACTHOCTH MPOAYKTA TUIA OKCUA aTFOMUHUS-LIUPKOHUS-THOKCHA KpeMHUs (AZS
TSl KPATKOCTH), KaK MPaBUJjIo, coaepkamiero ot 30 1o 45 mac.% auokcuaa UPKOHUS, MPOAYKTa
C OYeHb BBICOKHUM COZEp’KaHMEM JIHOKcHAa LUpKOHHs (0ObrHO Oonbine 85 mac.% nuokcuna
LIUPKOHUS ), MPOAYKTA C BBICOKUM CONIEP’KAaHUEM OKCHIa aTroMUHMS (00bdHO Oosbine 90 mac.%
OKCHJa AFOMUHIS) HITH MPOAYKTA U3 JHOKCHA IUPKOHUS.

OpnHako crnocoOHOCTh 0a30BbIX 3yObeB IPOTHUBOCTOSTH PACTPECKHBAHUIO HHOTTA
HEJIOCTATOYHA JUI YAOBJETBOPEHHS] TEKYLIMX MEHSIOIIUXCS NOTpeOHOCTeH Mpou3BomuTenen
CTeKJIa, KOTOpble TPeOYyIOT MpPOIJIEHUS CpoKa CiykObl meueil. B wacTHOCTH, pacTpeckuBaHHe
6a30Boro 3yba MOXKeT MPUBECTHU K Pa3pyLIEHUIO, KOTOPOE BbI3bIBAET NMajfieHHue 00JIOMKOB B BAHHY
C pacIuUiaBJIEHHBIM CTEKJIOM, co3/aBas AeekTsl B cTekie. bonee Toro, 6a30Bblil 3y0 OoJbile HE
3alUIIAeT JODKHBIM 00pa3oM METaJUIMYecKyro KOHCTPYKIHMIO U pesepByap. OcrajbHas 4acTb
HaJICTPONKH TaK:Ke MOJKET OKa3aThCsl pa3OaaHCHPOBAHHOM.

CrnenoBaresnbHO, CYIIECTBYET MOTPEOHOCTD B YIYULIEHUH YCTOHYNBOCTH 0a30BbIX 3yObeB

K PaCTPECKUBAHHIO. 3a/1a4a N300pETEHHsI - YIOBIETBOPUTH 3Ty MOTPEOHOCTb.

Kpatkoe onucanne n3o0pereHus

H3o0peTeHre OTHOCUTCS K TEIUIOM3OJMPOBAHHOMY 3y0Oy CTEKJIOBAPEHHOW TIEeYH,
BKJIFOUAIOILEMY

- 0a3oBblii 3y0, 00pa3yonii BHEITHIOW MOBEPXHOCTD, KaK OMUCAHO BBIIIE,

— TENJIOU3OJUPYIOIIUN CJION C TEIJIONPOBOAHOCTHIO Hinke 2,0 Brm' K pu 20-500
°C, TOKpPBIBAIOUIMHA TEIIOU30JUPOBAHHYIO TMOBEPXHOCTh 0a3oBoro 3y0a, rae yKa3aHHas
TEIJION30JIMPOBAHHAST TOBEPXHOCTb BKJIIOUEHA B HWXKHIOK MOBEPXHOCTh 203 yKa3aHHOTO
0a3oBoro 3yba, KOTOpasi MPONOJKAETCS B HIDKHIOK MEPEXOIHYI0 MOBEPXHOCTb 201417, H
coctasJsiet Oogbine 20 % HIKHEN nepexoqHoi MOBepXHOCTH 201412,

VKa3aHHBIM TEIUIOM3OJUPYIOIIUI CJIOH HMeeT XHUMHYECKUM COCTaB, B MAacCCOBBIX

MPOLIEHTaX OTHOCHUTEJBHO OKCHUIOB, MPH KOTOPOM cymmapHoe copepskanue Al,Os, Si0,, ZrO,,
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CaO, NazO, MgO, Kzo, TiOz, Fe203, HfOQ, P205 u Y203, 501050 “A1203 + SlOz + Zr02 + CaO +
Na,O + MgO + K,0 + TiO; + Fe; O3 + HFO, + P,Os + Y,03” 6onabiie 80 %.

HeoxunanHo aBTOpel OOHApYKWJIM, YTO HAJIWYME TAKOTO TEIUIOM3OJMUPYIOILEro CJos
3HAYUTENBHO YJIYUIIAeT COMPOTHBIIEHHE PACTPECKUBAHHIO 0a30BOT0 3y0a U, CIeNOBATENbHO, €r0
CPOK CJTy>KOBL

B ocraBmeiics uacT oOmMcaHus TakoW 3y0, BKIKOYarmOIMi 0a30BbIi 3y0 W
TETUIOM30JINPYIOIUI CJI0H, 0003HaYaeTCs KaK «TeIION30JIMPOBAHHBINA 3y0» UM «3y0 COrllacHO
HU300pETEHUIOY.

[IpennovTUTEIbHO TETIOM30JUPYIOIUH CJIOH UMeeT NOCTATOYHYIO KECTKOCTb, YTOOBI
OBITb CAMOHECYIIIIM.

B npenmoutuTeapHOM BapHaHTE TEIUIOU3OJHMPYIOLIUWN CJOM HMEET MPOYHOCThH Ha
paznaenuBanue Oosbiie 10 MIla, yro yaydimaeT cTabHIbHOCTD 3y0a U €ro TeIIO3alUThI.

B omHOM 0COOEHHO MPEANMOYTHTENPHOM BapHUAHTE TEIUIOM3OJHUPYIOIMUN  CJIOH
npeacTaBiser cob0i KOMITO3UTHBIA MaTepuan ¢ kepamuueckoi marpuneid nimm «CMCy». CMC
noka3aj OCOOEHHYK YCTOHYHMBOCTH K TepMmuueckomy pazioxkennto. CMC  Taxoke
JAEMOHCTPUPYET XOPOLIYI0 YCTOMYMBOCTb K KOPPO3HMHM, BBI3BIBAEMOW Mapamu, COAEpKaIIUMU
cogy. OOBIMHO OH WMeeT JIOCTATOYHYI JKECTKOCTb Uil OOpa3oBaHUS CaMOHECYIIEro
TEIUIOU30JIUPYIOIEro CJIos, MPOYHOCTb Ha cxatue Oonpme 1 MIla u npoyHOCTh Ha
paznasnuBanue oonbiie 10 MITa.

H3o00peTeHne Takke OTHOCHTCS K CHocoOy H3TOTOBJIEHUS I€Yd, BKIFOYArOIen
pesepByap AJs IUIABJIEHUs CTEKJIA, HAACTPOWKY, MNPOAOLKAIOIIYIOCS HaA pe3epByapoM, H
METaJUTMYECKYI0 KOHCTPYKIMIO, TOAEPKUBAIOLIYI0 OOKOBYIO CTEHKY HAACTPOHKH, MpHUYeM
yKa3aHHbIl Ccrmoco® mpeaycMaTpUBaeT BKIIOUEHHE TEMJIOU30JHMPOBAHHOIO 3y0a COrjacHO
M300pETeHNUI0 B TMPOMEKYTOUYHBIH PSR MEXAy METaNIMYeCKOH KOHCTPYKIHMEH W yKa3aHHOU
OOKOBOI CTEHKOH HAZCTPOHKH, IPUUEM:

OOKOBasi CTEHKAa HAJACTPOHKH OMHPAETCS HEMOCPEACTBEHHO MWJIM ONOCPENOBAHHO,
IPEATIOYTHTEIbHO HETIOCPEACTBEHHO, Ha IIOBEPXHOCTh HaCTPOHKH 06a30Boro 3yoda,

yKJIa#Ao4yHas TOBEPXHOCTb ©0a30BOro 3y0a OMUpAaeTcs HEMOCPENCTBEHHO WU
OTIOCPEAOBAHHO, MPEANOYTHTEIBHO HEMOCPEACTBEHHO, HA METAJUINYECKYIO0 KOHCTPYKIHIO, U

pesepByapHasi MoBepXHOCTh 0a30Boro 3yba obpaleHa k BepXHeMy Kparo pe3epByapa.

Haxkoner, n3odpereHre 0THOCUTCS K CTEKJIOBAPSHHON MeUH, BKIFOUArOIIEH:
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— pes3epByap, UMEIOLINN BEPXHUN Kpai;

— METAJJIMYECKYI0 KOHCTPYKLHUIO; U

- HaJACTPOMKY, BKJIFOYAIOIIYIO MIPOMEKY TOUHBII pan, BKJIFOYAIO LM
TEIION30JIMPOBAHHBII 3y0 COTJIACHO H300PETEHHUI0, TPUYEM

OoKkOBasi CTEHKa HAJICTPOWKM ONHPAETCs HENOCPEACTBEHHO WM OIOCPEIOBAHHO,
NPEANOUTHTEIbHO HEMIOCPEACTBEHHO, Ha MIOBEPXHOCTh HACTPOHKN 06a30BOro 3yoa,

YKJIQZIOYHasi TIOBEPXHOCTb 0a3oBoro 3yba oOmupaercss HENMOCPEACTBEHHO WU
ONOCPEAOBAHHO, MPEANOYTUTEIbHO HEMOCPEACTBEHHO, HA METAJUTMYECKYH0 KOHCTPYKLIUIO, U

pesepByapHasi MIOBEpXHOCTh 6a30BOro 3yda obpaieHa k BepXHeMy Kparo pe3epByapa.

B npennoururensHOM BapUaHTE MPOMEKYTOUHBIN PsiZi COCTOUT U3 TEMJIOU30JUPOBAHHBIX
3yObeB COrNIaCHO H300PETEHHIO.

TennonzonupoBaHHBIN 3y0 COrIaCHO HACTOALIEMY H300PETEHHIO MOXKET AOIOJTHUTENBHO
BKJIFOUATh OIUH WJIM HECKOJIBbKO U3 CIAENYIOLINX HE0OS3aTeNbHbIX IPU3HAKOB:

- TEeMJIOU30JIMPOBAHHAS TOBEPXHOCTh MPOAOIDKAETCS 110 MEHbINEH Mepe A0 YKIaJ04YHOH
MOBEPXHOCTH;

— TEIUIOM30JIUPOBAHHASI MOBEPXHOCTh COCTaBisieT Oonbine 60 % HIKHEH mepexomHon
MOBEPXHOCTH;

— HWXKHSS MEepPeXOaHasl MOBEPXHOCTh BKJIIOUAET HMKHIOK CTHIKOBOUHYHO MOBEPXHOCTD,
COEUHSIOMYIO YKa3aHHYIO ONOpPY HAACTPONKH M ONOPY pe3epByapa, M TEIIOU30JHPOBAHHAS
MOBEPXHOCTh MPOAOJIKAETCS TAKUM 00pa3oM, YTOOBI MOKPBIBATH MO MEHBLICH Mepe YKa3aHHYIO
HUKHIOIO CTBIKOBOYHYIO ITOBEPXHOCTD;

— HHXHAA CTBIKOBOYHAs MOBEPXHOCTE COCAUHACT TOPU3OHTAJIbHYHO TTIOBEPXHOCTH OIMMOPbL
HA/JCTPOMKHU, BKJIIOYAsl YKJIAJOUYHYIO IMOBEPXHOCTb, U TOPU3OHTAJBHYIO MOBEPXHOCTb OINOPbI
pe3epByapa, BKIIFOUasl pe3epBYyapHYIO IIOBEPXHOCTD;

— TEMJOU30IMPOBAHHAS IOBEPXHOCTb IPOJOJIKAETCA [0 MEHbLIEH Mepe Ha 4YacTb
TOPU30HTAIbHON YaCTH HIDKHEH MepexoIHON MOBEPXHOCTH, 00pa3yeMoil Oropoi HaACTPOHKHY;

- TEeMJOU30JIMPOBAHHAs IIOBEPXHOCTb IPOJOJDKAETCS IO KpaliHell Mepe IO 4acTH
YKJIaAOYHOU IMOBEPXHOCTH,

- TEMJOU3OJIMPOBAHHAS  IOBEPXHOCTb  MPOAODKAETCST IO  BCeH  YKJIAJOYHOU

MOBEPXHOCTH,
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- TEIUIOM3OJMPOBAHHAS TIOBEPXHOCTb MPOIOJDKAETCS 1O TOPU3OHTAJIbHOW HacTH
HIDKHEH MepexOIHON MOBEPXHOCTH, 00pa3yeMoii Omopoil pe3epByapa, HE MOKPbIBAsI YKA3aHHYIO
TOPU30HTAJIBHYIO 4acTh, WU TEIUIOU30JUPOBAHHAS MOBEPXHOCTb MPOAOIKAETCA MO MEHbIIEH
Mepe Ha 4acTh FOPU3OHTAIBHOW YaCTH HIKHEH MepexOoaHON MOBEPXHOCTH, 00pa3yeMoli Onopoi
pesepByapa;

— TEeIJIOU30JIMPOBAHHASI TOBEPXHOCTD MPOAOJIKAETCS 10 Pe3€PBYyapHON OBEPXHOCTH;

— TEIUIOU3OJIHUPYIOLINH CJION MPUCOEANHEH K TeTUION30JIMPOBAHHON MMOBEPXHOCTH,

- TETUIOU3OJUPYIOIINI CJIOM BbIOpAaH W3 BOWJIOKA, TEIJIOU3OJUPYIOMEH TaHel!,
NEHOKePaMHKH, KOMIIO3UTHOTO MaTepHaja ¢ KepaMHIeCKOH MaTpULie U NX KOMOMHALHIA;

— TEIUIOM3OJHUPYIOLUINI CJIOW HMMEeT XUMHUYECKHUH COCTaB B MAaCCOBBIX MPOLIEHTAax
OTHOCHTEJIbHO OKCHOB, MPU KOTOPOM cymMMmapHoe coaepskanue Al,Os, SiO,, ZrO,, Ca0, Na,0,
MgO, K,0, Ti0,, Fe,0s, HfO,, P,0Os u Y,0; cocrasnsier Gonbiie 90 %;

— Oonbe 90 % Macchl TETIOU30IUPYIOIIETO CJIOSI COCTABJISIOT OKCHIBI,

— TETUIOM3OJMPYIOLINI CJIOHN BBITIOJHEH U3 CIIEYEHHOTO MaTepHara,

— TEIUIOU3OJHUPYIOLINI CJIOH COAEPKUT, MPEANOYTUTEIBbHO COCTOUT M3 KOMITO3UTHOTO
MaTepuasa C KEepaMHYeCKOW MAaTpHLEH, COCTOSALIEr0 W3 BOJIOKOH, CBSI3aHHBIX BMeECTE
KEePaMHYECKOW MaTPHLICH, MPUYEM BOJIOKHA MPEANOYTUTENBHO COCTABIIIOT Oonbiue 30 % w/unu
menbine 70 % o0bemMa KOMIIO3UTHOTO MaTepraa ¢ KepaMU4eCKOH MaTpuLeH;

- BOJIOKHA U3TOTOBJIEHBI U3 OKCUIHOTO MaTepuaja, comepkaiero oombie 50 % Al,Os
w/wmm Si0, w/unu ZrO,, B MaCCOBBIX MPOLEHTAX OTHOCUTENIHO OKCHJIOB,

— BOJIOKHA BBIOpaHBI U3

—  BOJIOKOH, COCTOSIIIUX M3 OKCUAA ATFOMHHMSI OoJibie ueM Ha 95 mac. %,
- BOJIOKOH, COCTOSIIUX U3 THOKCHIAa KpeMHUs Oonbiine yeM Ha 95 mac.%o,
— BOJIOKOH, COCTOSIIMX M3 MyJutiTa Oosblie yeM Ha 95 mac.%, u

—  BOJIOKOH, COCTOSIIUX U3 CTeKJja Oonbine 4eM Ha 95 mac.%;

- wmarpuia conepkut Al,Oz w/unu SiO;;

- wmarpuna copepxxkut Oosbiie 65 wmac.% AlO; w/wmmm 15-35 mac.% SiO; w/unm
COAEPKUT MeHblIe 3 Mac.% OkcunoB, OTINYHBIX OT Al,O3 1 S10,, OTHOCUTETHPHO MaTPHULIBL,

— KOMIIO3UT C KEpaMH4YeCKONW MaTpULeH AEMOHCTPUPYET CIEAYHILIUN XUMHUYECKHI
COCTaB B MACCOBBIX IMPOLIEHTaX OTHOCUTEIBHO OKCUIOB, COCTAaBJIsIFOLIUi B cymme 100 %o:

- Si0;: 47-67 %,
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- A1203I 32-52 %,
- pa3sHOBHIOHOCTU OKCHIOB, KpoMme Al,O3 u Si0,: menbiie 5 %;
~ TeIUIOM3OMUPYIOIHH CJI0H MMeeT TerLonpoBoaHoCcTs Hinke 0,6 Br-m™ K™ mpu 20-500
OC;
— TEIUIOU3OJUPYIOLIMH CJIOW HMEET MHOTOCIOHHYIO CTPYKTYpy, COIEpPXKaIlyl B
BEPXHEM TIOJIOXKEHHWU TIEPBBbIN CJOM KOMIIO3UTA C KEPAMHUYECKON MAaTPULIECH, 3arOJIHSOLINN

MaTepHall, UMEKIUN TENIONPOBOAHOCT HIKE 2,0 Br-m K npu 20-500 °C, u BTOpOH CiOM

KOMITO3UTa C KEPAMHUECKONH MaTpHULIEil.

Onpenenenus

JUis  ACHOCTH  TPOBOOUTCS  pasiamyue  Mexnay — «0a3oBbIM»  3yOoM |
«TeIUION30JIMPOBAHHBIMY 3yOOM, IPHU 3TOM TEIUIOM3O0JMPOBaHHBIN 3y0 cocront u3 06a3oBOro
3y0a U TEIUIOU30JIUPYIOILEro CJIOsl, KOTOPBIM €ro MOKPHhIBAET, 3 UMEHHO KOHTAKTUPYET C YaCThIO
€ro HUXKHEH Hapy>KHON MOBEPXHOCTH.

ITonepeunass MIOCKOCTb — 3TO IUJIOCKOCTb, NEPHEHAUKYJSIPHAS HAIMPABJICHUIO AJIMHBL
ITonepeuHas cpeauHHas MIOCKOCTh — 3TO MONEPEUHask IIOCKOCTh, MPOXOAsALIAs OCEPEANHE TT0
IJIVHE.

«HwxHui» U «BEPXHUI», «BHYTPEHHUI» U «BHELIHUNY», «TOPU3OHTAJIBHBID U
«BEPTUKAJIbHBII» OTHOCATCS K OPHUEHTALMSIM WU TMOJOXKEHHUSIM, KOTAa TEIIOU30JIMPOBAHHBIN
6a30BbIii 3y0 HaXOAUTCS B pabOveM MOJIOKEHUN B CTEKJIOBAPEHHON MeYH, KaK MOKa3aHo Ha (ur.
I

Ilon «ropu3OHTaJbHBIM» U «BEPTUKAJIBHBIM» IOAPA3YMEBAIOT OPHUEHTALUI0, MpHU
KOTOPOM IIOCKOCTh, KOTOpasl SIBJISIETCS WACaIbHO FOPU30HTANIBHON U HACAIBHO BEPTUKAIBHOM,
COOTBETCTBEHHO, IMEET yroJI MeHbIIEe 5°, WK qake MeHbIne 2°, Win gaxe MeHbie 1°.

ITon «IUTHIM MPOAYKTOM», YACTO HA3bIBAEMBIM «3JIEKTPOILIABICHHBIMY, IOAPA3YMEBAIOT
NPOAYKT, IMOJYYEHHBIH IMyTeM IOJHOIO OTBEPKAEHUS KOMIO3ULUHU B KMIKOM COCTOSIHUHY,
KOTOPBIH MOJNyYarOT MyTeM IUIaBJIEHUSI CMECH MOAXOALIETO ChIPbs B 3JIEKTPOAYTOBON MeUU WU
IIPY MCIIOJIB30BAHUH JIFOOOH APYroi MOAXOASIIEH TEXHUKH.

Ilon «creyeHHBIM MNPOAYKTOM» TMOJAPA3YMEBAIOT TMPOAYKT, TOJYUYEHHBbI MyTeM
CMEIIUBAHUS TIOAXOMSILIETO ChIPbs, 3aTEM MPUAAHUS 3TOH CMeCH ChIpod (OpMbI U 00XKHra

MOJIYYEHHOI'O ChIPbEBOI'0 KOMIIOHCHTA IIPU TEMIICPATYPE U B TCUCHHUEC BPEMECHU, NOCTATOUYHDBIX
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AJiL JOCTUKEHHA CIICKAHHWA 3TOr0 CbIpOr0 KOMIIOHEHTA, IMPH 3TOM YKa3aHHOC CIICKAHHUE MOKHO
IIPOBOJIUTH HA MECTE BO BPEMsl HCIIOJIb30BAHUSI.

[Ton «KOMIO3MTHBIM MaTEepPHAJIOM C Kepamudeckoil marpuuei» mwm «CMC» oObraHO
MOAPa3yMEBAIOT MPOAYKT, COCTOSALIMN M3 BOJOKOH, YK€CTKO CBSI3aHHBIX BMECTE KepaMHU4eCKOMH
MaTpPULIEH.

ITon «xepaMu4YecKUM» TMOAPAa3yMEBAIOT MPOAYKT, KOTOPBI HE SABJISAETCS HHU
METaJUTMYeCKUM, HU OpPraHHYeCKUM. B KOHTeKcTe HacTosmero u300peTeHHs yriepon He
CUUTAETC KEPAMUYECKUM U3EINUEM.

ITon «xopxoit» 00BMHO mOApasyMeBaloT nepudepuiiHyo obIacTb pPacIUIaBICHHOTO
OJI0Ka, COCTOSINYIO U3 PACIUIABIEHHOIO MaTepuaa, KOTOPbIH OTKJIAABIBAETCS MEHbLIE YeM B 5
MUJTUMETpax (MM) OT CTEHKH (OPMbI TIO MEpPE €ro 3aTBepAeBaHMSI.

IToBepxXHOCTb MPOSIBISIET «MUKPOCTPYKTYPY KOPKW», KOTAA OHA MOKAa3bIBAET ILIOTHOCTH
KpHUCTaNIoB Ooubllie ueM B 4 pasa, WM Aaxe Oojbile 4eM B O pa3, WM Aaxe Oojblue yeMm B 7
pas, unu naxe Oombine yeM B 9 pa3 OoJblle TNIOTHOCTH KPUCTAJUIOB, U3MEPEHHOH Ha riryouHe 4
caHTUMeTpa (CM) HIXKE YKa3aHHOW MOBEPXHOCTH.

«II70THOCTP KPHUCTANIOB» IOBEPXHOCTU ONPEAENAIOT NyTeM MOACYETAa KPUCTAJUIOB,
BUAUMBIX Ha MHKPOCKOIMUYCCKOM CHUMKE 3TOH MOBEPXHOCTH, IMOCJEC TOro, KakK YyKa3aHHas
MOBEPXHOCTh OblJIa OTMOJUpPOBAaHA aOpa3sWBHON TKaHBIO 10 cTeneHuW | wmukpoH. Kaxmbii
KPHCTAJII OTpaHUuYeH CTeKJIOBHOHON (a3oii. IToacuuThIBAIOT TOIBKO T€ KPHUCTAJUIBI, IUIOMANb
MOBEPXHOCTH KOTOPBIX IpeBblaeT 12 MKM®.  UT0BbI MPOBEPUTDL, AEMOHCTPUPYET JIU
HOBEPXHOCTh 0a30BOr0 3y0a MUKPOCTPYKTYPY KOPKH, MOJACUUTHIBAIOT KPUCTAILIBL, BUAUMBIC Ha
CHMMKE 3TOH MOBEPXHOCTH IIOCJE €ro IOJHPOBKH, 3aTeM B 0a30BOM 3y0Oe HenaroT BbIpe3 Ha
riiyOuHy 4 CM IOJ 3TOH MOBEPXHOCTBIO, U KPUCTAJUIBL, BUIUMbIE HA CHUMKE SKCIIOHUPOBAHHON
TakuM 00pa3oM TOBEPXHOCTH, IOACYHTBHIBAIOT IIOCIE TOrO, KaK 3Ta IOBEPXHOCTh ObLIa
OTIIOJINPOBAHA.

ITon «oOpaboTkoit» MOAPa3yMEBAIOT OMEpPaLUi0  IIJU(POBAHUSA, TPH KOTOPOM
NIOBEPXHOCTb OTHEYIOPHOIO KOMITIOHEHTa IOJIBEPraeTcsi MeXaHu4deckoil obpaboTke s TOro,
YTOOBI MMOJYYUTh TOUYHYIO T€OMETPHIO MOBEPXHOCTH. OOBIMHO M B OJJHOM KOHKPETHOM BapHaHTE
OCYILIECTBJICHUS] M300peTeHns] MeXaHndeckas o0padoTka MPUBOIUT K YAAJICHHIO MO MEHbLIEeH

Mepe KOPKH.



10

15

20

25

30

PCT/EP2019/059122 9 WO 2019/197484

Ecnu rosoputrcs, 4TO KOMIOHEHT «HOAAEPKUBACT» WIHU «OMNUPAETCsl Ha» ApPYrou
KOMIIOHEHT, 3TH JABa KOMIIOHEHTa YyIUPAIOTCS Apyr B Apyra. JlBa KOMIIOHEHTa MOIYT
HAXOJUTHCSl B KOHTAKTE WJIM MOTYT OBITh pa3[esieHbl MPOMEKYTOYHBIM 3JIEMEHTOM, B YaCTOCTU
TEIMIOU30JIUPYIOLIUM CIIOEM.

PesepByapHasi MOBEPXHOCTh MPENCTaBIIET COOOH MOBEPXHOCTh, KOTOpass B pabouem
NOJIOXKEHUH «Oo0palieHa» K BepXHEMY Kparo pe3epByapa, a UMEHHO MPOXOAMT IO CYLIECTBY
napajuieIbHO 3TOMY Kparo, BbIIIE U B HEMOCPEACTBEHHON OJM30CTH OT 3TOro kpas. Takum
oOpa3oM, pes3epByapHasi TOBEPXHOCTb 00pa3yeTcss COBOKYMHOCTBIO TOYEK BHEIIHEH
MMOBEPXHOCTH, KOTOPbIE HAXOASATCS HA MUHUMAJIbHOM PAcCTOSIHUU OT Kpas pesepsyapa. [losTomy
pe3epByapHasi TOBEPXHOCTb, KOTOpash NPEANOYTHTEIBHO SBJSIETCS TOPH3OHTAJIBHOH, He
MPONOJDKAETCSl TI0 HANPABJICHWIO K BHELIHEH CTOPOHE pe3epByapa 3a BHYTpPeHHUN kpail 35,
OTPAaHUYHMBAIOIIUN HIKHIOK TOPH3OHTAJBHYI) TOBEPXHOCTh OMOpPBI pesepByapa (dur. 2b).
BryTpennuii kpaii 35 MOXeT, B 4aCTHOCTH, 00Pa30BbIBATH MPSAMOYTOJIBHBIN YIOJ.

Jns  scHOCTH XuUMHU4Yeckue (OpMyJbBl OKCHAOB HCHONB3YIOT JJisi  00O3HAYEeHUs
COIep KaHMs 3THX OKCUAOB B cocrae. Hampumep, «ZrO,», «SiOy» umu «Al,Os» o0o3HavaroT
COZIEp>KaHNE 3TUX OKCIIOB, & TEPMHHBI «IHOKCUI LHUPKOHMS», «IUOKCUI KPEMHHSD» M KOKCHI
AFOMHHUST» HMCTIONB3YIOT At 0003HaueHus: (a3 3TUX OKCUAOB, coctosmmux u3z Zr0,, SiO; u
Al;O3, COOTBETCTBEHHO.

Ecnu He ykazaHO WHOE, BCe CONEp KaHUsI OKCUAOB 0003HAYEHBI MACCOBBIMH MPOLIEHTAMHU
OTHOCHTEJIBHO OKCHIIOB. MacCOBOE COAEp KaHME OKCHA METAJUTMYECKOTO 3JIEMEHTA OTHOCHUTCS
K oflmeMy CONep:KaHHI0O 3TOro SJeMeHTa B ¢opme HauOojee CTaOMIBHOTO OKCHZA, B
COOTBETCTBHUHU C O6bILIHbIMI/I YCJIOBHOCTAMMU, UCIIOJIb3YEMbBIMU B IIPOMBILIIJICHHOCTH.

HfO, xumunyecku neotmenum ot ZrO;. OmHAKO COTJIACHO HACTOSINEMY H300pPETEHUIO
HfO, ne noGasnsior nHamepenHo. CrnemosarenbHo, HfO, oTHOCHTCS TOJNBKO K CIIEIOBBIM
KOJIMYEeCTBAM OKCHUAa TadHHs, MPUYEeM 3TOT OKCHUZ BCErJa €CTECTBEHHO NPHUCYTCTBYET B
MCTOYHHUKAX JUOKCHIA LIUPKOHHS IIPU MAaCCOBOM COZIEPKaHHHU, KaK MPABUIO, HIDKE 5 %, 0OBIUHO
Hwke 2 %. B 6a3oBom 3ybe maccoBoe coneprxanue HfO, cocTaBnisier mpeanouTUTEIbHO MEHbLIIE
5 %, mpeamnoutuTenbHO MeHblne 3 %, mpennodTuTensHo MeHblie 2 %. Jls scHocTH oOluee
coaep kaHhe OKCHIA LIMPKOHHS M CIeNoB OKcuaa radHus MoxkeT ObITh 0003HAaYeHO OO Kak
«Z1rOy», mubo kak «ZrQ; + HfOy».

CYMMapHOG COACPIKAHUE OKCHAOB HE O3HAYACT, UTO BCC OTU OKCHUABI IIPUCYTCTBYIOT.



10

15

20

25

30

PCT/EP2019/059122 10 WO 2019/197484

TepMI/IHbI «COCTOUT H3», KCOACPKUT» HIIH ((HpOSIBJ'[SIeT»/«I/IMeeT» CJICAYET TOJIKOBATDH

HEOIrpaHUYCHHO.

KPATKOE OITMCAHUE YEPTEXEH

JlononHUTENbHBIE TPU3HAKU U NPEUMYIIECTBa H300peTeHus CTaHyT Oojee OYeBUAHBIMU
13 NOCJIEAYIOLIEro MOAPOOHOr0 ONMCAHUS U M3 H3YUEHUs IIpuiaraeMolx uryp, rae:

- Ha ¢ur. 1 cxeMaTHUHO U300pakeHO MOJyCeueHHe CTEKJIOBAPEHHON NevH,

- Ha ¢ur. 2 (2a, 2b, 2¢) mokazaH CXEMaTUYECKUH BUJI B NEPCHEKTHBE OOpPa3LOB
TEIUIOM30JINPOBAHHBIX 3yObeB B COOTBETCTBHHM C H300peTeHWeM, Impu 3SToM ¢dopma
N300paKEHHOTO TEIUIOW30JIMPOBAHHOIO 3y0a SBJIsSIeTCS TPAagUIMOHHON (hopMol OOBIMHBIX
3yObeB,;

- Ha ¢ur. 3 mnokazaH CXeMaTU4YeCKuil BUA B TMEPCIEKTUBE OIHOroO obpasua
TEIUIOU30JIUPOBAHHOTO 3y0a B  OAHOM IPEANOYTUTENBHOM BapUaHTE OCYIIECTBJIEHUS
n300peTeHus;

- Ha ¢ur. 4 cxeMaTu4yHO H300pa’keHa YCTAHOBKA, HCIOJb3yeMas Uil H3MEpEHUs
MHPOCKOMUYECKOTO CONPOTUBIIEHUS TEILIOU30IUPYIOILEro CIIos;

- Ha ¢ur. 5 (5a, 5b, 5c, 5d) nokazaHo yCTpPOWCTBO, MCMONB3YEMOE IJIsl TECTHPOBAHUS
00pasmos;

- Ha ¢ur. 6 (6a, 6b) mocrme BTOPOro HCHBITAHUS OOpPa3LOB H300pa)keHel 3y0 B
COOTBETCTBUHU C M300peTeHHEM U 3y0 He B COOTBETCTBUH C U300pETEHUEM, NP 3TOM TPEIIUHbI

UIeHTHOUIUPOBAHBI MAPKEPOM.

ITOJAPOBHOE OITMCAHUE U30PETEHUA

TennonzonupoBaHHbIN 3y0 B COOTBETCTBUH ¢ M300peTeHHeM BKIoYaeT 0a3oBbiii 3y0 20
U TEIUTON30JIUPYOMUMA cioi 40.

bazoBblit 3y0

ITockonbky ¢ur. 1 yxe Obuta onvcaHa B Hadase, fajee BHUMaHUe Oyner yaeneHo Qur.
2a, YaCTUYHO ONHUCAHHON B Haydaje.

®opma 6azosoro 3yda 20 MoxeT uMeTh (popMy, KOTOpasi U3BECTHA ISl TPATUIIMOHHBIX

3yObeB.
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Jmuna L,y 6a3oBoro 3yba 20 mpeamoututesnbHo Oosibine 10 CM U MpeanouTHUTENbHO
menblie 100 cm. Ero mmpuna ly npeanoururensuo Oonbine 30 cM u/mnm MeHbine 100 cM, u
BbICOTa hyp mpennoururensHo Oombme 10 cM w/numm mensbie 50 cm.

B nonepedHON NIOCKOCTH CEYEHHUs, a MMEHHO B IIJIOCKOCTH, MEPHEHIUKYISIPHON
HAIPABJICHUIO JJIUHBI Lyo, TUHUSA, IPOXOAALIAs IOCEPEAUHE MEXKAY BEPXHEN MOBEPXHOCTBIO 205
U HIDKHEH MoBepXHOCThIO 203, Ha3biBaeTCs «ocbio X». TommuHa ey 6a3oBoro 3yda B TOUKE Ha
ocu X, HAXOASLIEHCS HA TMONMEPEYHOH CPEAMHHOM IUIOCKOCTH, TPEACTaBIsieT COOOH camblii
KOPOTKHI pa3mep, U3MEPEHHBbIN MEpPHeHAUKYIIpHO ocu X B 3TOH Touke. lIpenmouyrurensHo,
cpenHsisi TonmmmHa OazoBoro 3yba mo ocu X Oombme 10 cm w/uaum menbme 50 cwm.
IIpennodtuTenbHO 3Ta TONLIMHA TOCTOSTHHA BAOJb OCU X.

[IpenmnourutenbHO, YTOOBI B JIEOOOM TMOMEPEYHOM CEYEHUM TOJIIMHA 0a30BOro 3yda
ObLIa ITOCTOSTHHOM.

ba3oBbIii 3y0 MpeanouTUTENbHO UMeEeT MPO(UIbHOE CEYEeHHE, YTO O3HA4YaeT, YTO €ro
pasMepbl B MMONEPEYHON IJIOCKOCTH HE 3aBHCAT OT PacCMaTPUBAEMOI MOMNEPEUHON IIOCKOCTH
CEeUeHUsl.

Kak u B BapuaHte Ha ¢ur. 2, BepXHss MOBEPXHOCTb /WM HIDKHSS TOBEPXHOCTH MOTYT
COCTOSITh U3 IJIOCKUX IPAHEH.

B omHoM mpeamoutuTensHOM BapuaHTe ((uUr. 3) BEpXHSS MOBEPXHOCTb H/WIIH HUKHSIS
MIOBEPXHOCTb COZIEPIKAT 110 MEHbIIEH Mepe OAHY H30THYTYIO ITOBEPXHOCTb.

B npennoyruTenbHOM BapUaHTE BEPXHsISI TEPEXOAHAs NOBEPXHOCTb 20,43 0a30BOrO 3y6a
o0pasyer B 4acTH, BKJIIOYAIOIIEH CTBIK MEXIy OINOpOI HAJACTPOWKH U OIOpPOH pe3epByapa,
BEPXHIOI0 CTBIKOBOYHYIO TIOBEPXHOCTD 21, KOTOpast U30THYTA, TO €CTh HE SIBJIAETCS IJIOCKOH, 0e3
KaKUX-THMOO OCTPBIX KpaeB M KOTOpas B NPEANOUYTHTEIbHOM BapUaHTE COAEPKUT WIH Jlaxe
COCTaBJIsIET YacThb LMJIMHIAPA C KPYIJIBIM OCHOBaHHEM. B mpeamodrurenbHOM BapHaHTe, Kak
NIOKA3aHO, 3Ta LIWIMHAPUYECKash 9acTh MPOAOJIKAETCs MMox yrioMm Oomnbine 90° (ogHa 4eTBEpTh
CerMeHTa LIWIMHIPA).

B npeanodrutenbHOM BapuaHTe 3Ta BEPXHssl COENUHUTENbHAS ITOBEPXHOCTb COEUHSET
TOPU3OHTAJIbHYIO TOBEPXHOCTb  OMNOPbI  HAACTPOHKHM, B YaCTHOCTU TOPHU3OHTAIBHYIO
MIOBEPXHOCTb, KOTOPAsi BKJIIOYAET MOBEPXHOCTh HAJICTPONKH, U FOPU3OHTAJIBHYIO IOBEPXHOCTH

OTIOpBI pe3epByapa, B YaCTHOCTH, PE3€PBYaPHYIO IOBEPXHOCTD.



10

15

20

25

PCT/EP2019/059122 12 WO 2019/197484

B mpennodtuTensHOM BapUaHTE HIDKHSS IMEpexonHash MOBEpXHOCTb 2014.12 0a30BOro
3yba oOpasyeT B 4acTH, BKJIOYAIOIIEH CTHIK MEKAY OMOPON HAICTPONKH U OMOPOU pe3epByapa,
W30THYTYH0 HIDKHIOIO CTBIKOBOYUHYIO TIOBEPXHOCTb 23 0€3 OCTphIX KpaeB, KoTopad,
NPEANOYTUTENBbHO, COAEPKUT UITH JJaXKe COCTABIISIET YacTh LIUIIMHIPA C KPYIJIBIM OCHOBaHUEM. B
NPEANOYTUTEIbHOM BAPUAHTE, KaK MOKA3aHO, 5Ta LMJIUHAPUYECKAs YacTb IMPOAOJIKAETCS MOJ
yraom 6oJbine 90°.

B npennoyrurenbHOM BapUaHTE 3Ta HIDKHAS CTBIKOBOYHAs IOBEPXHOCTb COEOUHSIET
TOPU3OHTAJIBHYIO TOBEPXHOCTb  OMNOPbl  HAACTPOHKHM, B YaCTHOCTU TOPHU3OHTAIBHYIO
MIOBEPXHOCTb, KOTOPasi BKJIIOYAET YKJIAJOYHYIO TIOBEPXHOCTb, U TOPU3OHTAIBHYIO NTOBEPXHOCTH
ONOpbI pe3epByapa, MNPEANOYTUTENBHO TOPU3OHTAJBHYK) IOBEPXHOCTb, KOTOpas BKJIIOYAET
pe3epBYyapHYIO MOBEPXHOCTb.

B onHOM BapuaHTe OCYLIECTBJIEHHUS 5Ta LWJIMHAPUYECKas 4acTb IO CYLIECTBY COOCHA
LUJIMHIPUYECKON YaCTH BEpPXHEH NePEeXOIHON MOBEPXHOCTH.

Kornma 6a3oBblii 3y0 monydaroT myTeM OTIMBKH B (opmy, GopMy NpeArnouTHTEIHHO
U3rOTaBIMBAIOT € MOMOWBK 3D-nedaTy, NOCKOABKY 3TO TO3BOJSIET Jierde CO3/aBaTh
NOBEPXHOCTH, HE MUMEIOLINE OCTPBIX KPAeB, B YACTHOCTH BEPXHIOK MEPEXOAHYH) MOBEPXHOCTh
W/ HIDKHIOK TIEPeXOIHYI0 IOBEPXHOCTh M OCOOEHHO LMJIMHAPHYECKHE YacTH OSTHUX
nepexonHbIX noBepxHOcTel. TakuM 0Opa3oM MOBBIIAETCS MEXaHUUYecKasl MPOYHOCTh 0a30BOrO
3y0a.

Topuesble mnosepxnoctu 20; u 20, 0OazoBoro 3y0a NPEANOUYTHTENBHO SBISIFOTCS
IUIOCKUMHU M B YaCTHOCTH JIMIIEHBI PAa3PbIBOB, MPEAMNOYTUTENBHO MO CYLIECTBY MapasuleiabHbI
APYT APYTY U NPEANOYTUTEIBHO MO CYLIECTBY BEPTUKAIbHBL

Kpome TOro, B OZHOM BapuaHTe OCYIUECTBJICHUs IepBasi U BTOpas TOPLEBBIE
NOBEPXHOCTH 0a30BOro 3y0a, COOTBETCTBEHHO, ONPENeNsIOT BBICTYN H (opMy THe3xa,
KOMITJIEMEHTAPHOTO YKa3aHHOMY BBICTYIly, TaKk 4YTO B pabodyeM IOJOKEHUU YIIOMSHYTHIN
BBICTYII ITOMEINAETCS] B T'HE3J0 MEPBOr0 COCEAHEro 0a3oBOro 3yda M Tak, YTO B YKAa3aHHOM
T'HE3]1€ HAXOIUTCS BBICTYII BTOPOTO cocenHero 0a30Boro 3yda (coenuHeHue Tumna "mama-mMama').

Xumudeckuii coctaB 6a30BOro 3y0a MOKeT MPeNCTaBIsATh COOOH cOCTaB, U3BECTHBIN 1JIs

TPaIULIMOHHBIX 0a30BbIX 3yObEB.
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bonbime 95 %, mpeanourutenbHo Oosbie 97 %, mpeamodtuTenbHO Oosbine 99 %,
npeanouTuTeabHo Oombiie 99,5 %, npeanouturensHo Gomnbuie 99,9 % maccsl 6a3oBoro 3yda
COCTOUT U3 OKCHUIOB.

B npexnnouturensHOM BapuaHTe 0a30BbIM 3y0 MMeeT XUMHUYECKHH COCTaB B MAacCOBBIX
NPOLIEHTAX OT OKCHIOB, MPU KOTOPOM cymmapHoe conepskanue Al,Os, ZrO, u SiO; 6omnbiue 80,0
%.

B opHOM BapuaHTe OCylIecTBJeHHs 0a30Bblii 3y0, KOTOPBIA MPEANOYTUTEIBHO
OTJIUBAIOT, UMEET XUMHUYECKUH COCTaB, BKJIIOYAIOIIHMA B MAaCCOBBIX IMPOIEHTaX OTHOCHUTEIBHO
okcunoB 6oubire 0,5 %, wim gaxe 6onbine 1,5 %, unn gaxe 6ombiie 3,0 %, umu maxe OoJblIe
4,0 %, wnu naxke Oonbine 5,0 %, wnu naxe 6omnbine 6,0 %, u/umu Menbine 10,0 %, wiu naxe
menbine 9,0 %, wnu naxe menbie 8,0 % crabunuzaropa OUOKCHIA LUPKOHMSI, B YaCTHOCTHU
Ca0O, wumn Y,;0; wwm MgO, w/um CeO,, mnpennoururesbHo Y,0s; w/wmm CaO,
Ipeano4YTUTENbHO Y203,

B ongHoM BapuaHTe OCyINECTBJIeHUsT 0a30BbIN 3y0, KOTOPBIH MPEANOYTUTENLHO OTJIHT,
UMEEeT XUMHUYECKUH COCTaB B MACCOBBIX MPOLIEHTaX OTHOCHTEIBHO OKCHJIOB, COCTABJISIOLINM B
cymme 100 %:

- ALO3;, ZrO; u SiO; cymmapno: 6ombiue 80,0 %, npenmoututenbHo Oosbine 84,0 %,
npenmnoyTuTesibHo Oonbine 86,0 % w/unm menbine 97,0 %, unu naxe menbine 95,0 % wam gaxe
MeHbIie 94,0 %,

- Y,0;3: menbme 5,0 %, unu paxe menbine 4,0 %, wim paxke Menbiie 3,0 %, u
npeanouTuTesbHO Oosbiie 0,5 %, unu naxke oonbiue 1,5 %, unu naxe 6ombine 2,0 %,

- NayO: OGoapme 0,1 % wumun paxe Oombme 0,2 % wwumm wmenbme 1,5 %,
MPenno4YTUTENIbHO MeHbIne 1 %, mpenmnodrurenbHO MeHbIne 0,6 %, NMPeAnoYTUTENIbHO MEHbIIE
0,5 % wmnu gaxke menbiie 0.4 %,

- B,Os: 6onbire 0,1 % wnu gaxe Oombime 0,2 % u menbiue 0,6 %, MPeanOYTHUTETHEHO
Menble 0,5 % wnn naxe menbiie 0,4 %o,

- okcunbl, orauunbie oT Al,Os, ZrO,, Si0,;, Y,0;, Na,O u B,0s3: menbine 13,0 %,
npeanoYTUTeNbHO MeHble 9,0 %, npeanoututensHO MeHblie 8,0 %, NpeanoYTUTEIbHO MEHbIIE
5,0 % wunu paxe menbine 3,0 % wim gaxke menbine 2,0 %, unu gaxke mexbine 1,0 %, wiu naxe

Menble 0,5 %.
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B onmHOM BapuaHTe OCyINeCTBJeHUs ©0a30BbIi 3y0, KOTOPBIH MPeanOYTHUTENLHO
OTJIMBAIOT, MPENMOYTUTEIbHO MMEET XUMUYECKHI COCTAB B MACCOBBIX MPOLIEHTAX OTHOCUTEIBHO
OKCHIIOB, COCTaBIISIFOIINM B cymme 100 %:

- ZrO;,: 6onbie 12,0 %, npeanouyruresbro 6ombine 20,0 %, npeanoYTuTeIbHO OOJbIIe
25,0 %, npeanouturenbHo Oogbine 30,0 % w/unu mMenbiie 46,0 %, MPEaNnOYTUTENILHO MEHBLIE
42,0 %, u

- SiO;: 6onbime 8,0 %, mpenmoututenbHo Oogbime 10,0 % w/unu mensme 24,0 %,
npenmnodyrutesibHO MeHbIne 20,0 %, npeanoututebHO MeHbine 17,0 %, u

- ALOs: 6onbuie 35,0 %, npennoututensHo Oombie 40,0 % w/unu menbie 60,0 %,
NpennoYTUTENIbHO MeHbIne 55,0 %, npeanoututenbHO MeHblue 50,0 %, u

- okcuael, otnuuHbie OoT Al,Os, ZrO; u SiO;: menbuie 10,0 %, mpeamnoYTHTETHHO
menblie 8,0 %, npennoururenbHo MeHblle 6,0 % unu naxe meHpiue 4,0 % WM nake MEHbIIE
3,0 %,

WU

- ZrO,: 6onbme 80,0 %, npeanoururensHo Oonbie 85,0 % w/wnmu menbine 97,0 %,
NPEANOYTHTEbHO MeHbIne 96,0 %; a Takke

- SiO;: 6omnbie 0,5 %, npennoututesibHO Oobiie 1,0 %, mpennoututensHo Oosbine 2,0
%, npeanoutuTenbHo Oonbine 3,0 % w/mnmm menbine 15,0 %, npennoyrurensHo MeHblne 12,0 %,
npennouyrutesibHo MeHbIne 10,0 %, u

- AL Oj;: 6onbie 0,2 % w/unu menbie 3,0 %, npennoututenbHO MeHbIne 2,0 %, u

- okcuael, oriuuHbie 0T Al,O3, ZrO, and SiO,. menbine 8,0 %, MpeanoYTHTETHHO
menble 6,0 %, npeanouyrurenbHo MeHbIe 4,0 %,

10

- ALOjs: 6onbuie 90,0 %, npennoututensHo Oogbie 91,0 % w/unu menbine 98,0 %,
MPEeNNnoOYTUTENIbHO MeHbIle 97,0 %, u

- SiO;: 6onbiue 0,2 % w/unu Menbine 7,0 %, npeanouTuTeNbHO MeHbine 6,0 %, uin
naxke menbiie 4,0 %, unu gaxxe menbiie 3,0 %, u

- okcugsl, oriauunble oT Al,O3 and Si0;: menbie 8,0 %, npeanodruTenbHO MeHble 6,0
%, npeanoyTuTeNbHO MeHbIe 5,0 %,

50051
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- ZrO,: 6onbme 62,0 %, npeanourutenbHo Oosbiie 64,0 % w/unu menbine 71,0 %,
MPENNnOYTUTENIbHO MeHbIle 69,0 %, u

- SiO;: Gonbiie 26,0 %, npeanoututenbHo Oombine 28,0 % w/unu meHbie 36,0 %,
npennoyrutesibHo MeHbIne 34,0 %, u

- okcugpl, otauuHbie oT ZrO; u Si0,: mensiue 6,0 %, npeanoururenbao MeHbine 4,0 %,
MpennoYTuTeIbHO MeHbIne 3,0 %o,

WJIH

- Si10;: 6onbie 90,0 %, npennoururensHo Oonbie 93,0 %, u

- okcugsl, omnuHbie oT Si0,: Menbie 10,0 %, npennoututensHo MeHbIe 7,0 %.

MukpocTpykTypa 3y0a MOXKET HMETh MUKPOCTPYKTYPY, U3BECTHYIO AJISI TPAAULIHOHHBIX
3yObeB.

B mpeanouruTensHOM BapuaHTe 3y0 mpencraBisier COOOH JUTOH MPOOYKT M MOXKET
JOTMOJHUTENBHO BKJIFOUaTh OIUH UM HECKOJIbKO U3 CIEAYIOIINX He00sA3aTeIbHbIX IPU3HAKOB:

- TIO MEeHbILIeH Mepe YacTh, MPEANOYTHTEIbHO BCS HIDKHSS NMEPEXOIHAs MOBEPXHOCTh
6a3oBoro 3y0a uMeeT MUKPOCTPYKTYPY KOPKH,;

- MO MEHbBLIeH Mepe 4YacTh, MPEANOUYTUTESBHO BCS IMOBEPXHOCTh 0Oa3oBoro 3yoda,
KOTOpasi TMOJABEPraercsi BO3ACHCTBUIO Cpenbl BHYTPU IEUM, UMEET MUKPOCTPYKTYpPY KOpku. B
YaCTHOCTH, MPEANOUYTUTENBHO MO MEHBILIEH Mepe 4acTh, MPENNOUYTUTENbHO BCSA pe3epByapHas
MIOBEPXHOCTb W/WJIM BEPXHsIs MIEPEXO0/IHAS TOBEPXHOCTh UMEIOT MUKPOCTPYKTYPY KOPKH;

— IO MEHbIIEH Mepe 4YacTb, MPEANOUYTUTENbHO BCA YKJIAAO4YHAsE MOBEPXHOCTb 2014
6a30Boro 3y0a, MpennoOYTHTENLHO BCSI HIDKHSISI TOBEPXHOCTH 203 W/WIIK BCS MITH 9aCTh BEpXHEN
MepexonHoN MoBepxXHOCTU 2036.3, MNPENNOYTUTENBHO IO MEHbIIEH Mepe HEe TOpU30HTaIbHAas
YacTh BEPXHEH NepexOmaHON MOBepXHOCTH 20353 W/WIM BCS WM YacThb BHEUIHEH OOKOBOM
noBepxHOCTH 204 UMEIOT MUKPOCTPYKTYPY KOpkU. Takum oOpa3oM MOBBILAETCS YCTOHYHUBOCTD
K PaCTPECKMBAHUIO U YMEHBIIAeTCst BpeMsl 00paboTky,

- O MeHblIeH Mepe MOBEPXHOCTb HAJCTPOHKH M TOPLEBBIE MOBEPXHOCTH 0a30BOTO
3y0a He UMEIOT MUKPOCTPYKTYPbI KOPKH;

— TOBEPXHOCTb C MHUKPOCTPYKTYPOH KOPKM HMMEET IUIOTHOCTb KPHUCTAJJIOB, KOTOpas
MeHee ueM B 30 pa3, uiam gaxe MeHee 4ueM B 25 pas3, Uiy Jaxke MeHee ueM B 20 pa3 mpeBbllIaeT

IJIOTHOCTb KPUCTAJIJIOB, UBMCPCHHYIO Ha FJ'[y6I/IHe 4 cMm non y'KaSaHHOI‘/'I MOBEPXHOCTBIO,
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— TIOBEPXHOCTb C MHUKPOCTPYKTYPOM KOpPKH, B YAaCTHOCTHU IO MEHbIIEH Mepe 4YacThb
HIDKHEH NepeXOoHON MOBEPXHOCTH UMEET TUIOTHOCTh KPUCTAJUIOB, COCTABISIOMY0 Oonbine 130
KPUCTAJUIOB HAa KBAJAPATHBI MIJUTMMETP (MM?), MpeanouTuTeNbHo Oonbine 150 kpucramios Ha
MM?, TpeArnouTHTenabHo Oomnpme 180 KpHCTA/UIOB HAa MM?, TpennoyTHTenbHO Oonbme 200
KPHUCTAIJIOB HAa MM?, Gonbiue 230 KpUCTAJUIOB Ha MM? WK faxe Oojbiie 250 KpUCTaIOB Ha
MM?Z;

- ©OasoBbiit 3y0 comepxutr ZrO, B konudyectBe Oosee 80,0 mac.% OTHOCHTENBHO
OKCHUJIOB, a MOBEPXHOCTb ¢ MUKPOCTPYKTYPOH KOPKM M, B YACTHOCTH IO KpaliHEeH mepe 4acTb
HIDKHEH MepeXOIHON MOBEPXHOCTH MMEEeT TUIOTHOCTh KPUCTAJUIOB, COCTABISIIOINYI0 Oonbine 600
KPHUCTAJIOB HA MM?, TPEANOYTUTENbHO Oounbine 650 KPUCTAUIOB Ha MMZ, MPENNOYTUTENBHO
Oospbie 700 KPUCTAIIOB HA MM?, MPEANOYTUTENbHO Oosbiie 800 KPUCTAJIOB HA MM, OOJIbIIe
900 kpucramioB Ha MM2, Oonbine 1000 kpucramioB Ha MM? niH gaxe Oonpie 1100 kpucranios
Ha MM?;

- ©OasoBbiit 3y0 comepxutr ZrO, B konuvectBe Oonee 80,0 mac.% OTHOCHTENBHO
OKCUJIOB, U CpeIHUI SKBUBAJEHTHBII AMAMETP YKAa3aHHBIX KPUCTAJUIOB MOBEPXHOCTH C
MUKPOCTPYKTYPOI KOpPKH, B YaCTHOCTU IO MEHbILIEH Mepe YaCTH HUKHEIrO CJIOs MEepPEeXOmHOH
MOBEPXHOCTH, COCTABJSIET MeEHbINe 45 MKM, NpPEAnoYTUTENbHO MeHbine 40 MKM u/uin
penrnoYTuTeIbHO Oobine 20 MKkM uitn 6oJbIne 30 MKM.

[TonyueHne MUKPOCTPYKTYpbl KOPKH Ha TMOBEPXHOCTH 3yba, TO ecThb 3y0a,
M3rOTOBJIEHHOIO B BHJE JIMTOTO M3JENUs, He IPENCTaBIAET sl CIELHANNCTa OCOOBIX
TpyaHOCTell. B WacTHOCTH, CrenManucTy B JAHHOH OONAcTH M3BECTHO, YTO MHKPOCTPYKTYPY
MOXKHO CHeJNaTh OOJblle MENKOH Ha IOBEPXHOCTH, YBEIMYUB CKOPOCTb 3aTBEPIAECBAHMUS
PacMIaBJIEHHOTO MaTepUaa.

Korna BaHHa ¢ pacIUIaBICHHBIM MaTepHAIOM 3aiuBaeTcsi B GpopMy, cBoiicTBa GOpMBI U
Temreparypa GopMbl MOTYT OBITh aJaITUPOBAHBI, B YACTHOCTH, JUIsI 0OeCreueHHsl OXJIaKACHNUS,
KOTOPOE SIBJISIETCS OCTATOYHO OBICTPBIM I MOJYyYEHHUS] MUKPOCTPYKTYpbI Kopku. Hampumep,
Koraa gopMa M3HAYAJIBHO HAXOMUTCS IPH TEMIIEpaType OKPY KaroLIel cpenbl, MUKPOCTPYKTypa
KOPKH 00pa3yercs Ha MOBEPXHOCTH, KOHTAKTUPYIOLIEH CO CTeHKamMu (popMbl Wi BOJU3U HUX.
Ecin, B ornmume ot TOro, 4To nenaercss B paMKax ITOBCEIHEBHOW NMPAKTHUKM, 3Ta KOpKa He
yIansercsi BO BpeMsl MeXaHH4eCcKOH oOpaboTKH, MUKPOCTPYKTypa KOPKH, TakUM 00paszom,

oOpasyeTcst Ha TeX MOBEPXHOCTSIX 0a30BOro 3yba, KoTopbie He ObUTU 00pabOTaHBI.
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OpHako oOrpaHuueHHass MexaHWdeckas o0OpaboTka (BbBIpaBHHUBAHHE) MO3BOJSET
COXPAaHUTb MUKPOCTPYKTYPY KOPKH.

B onHoM BapuaHTe ocyinecTBieHUs1 0a30BbIl 3y0 CHaOKE€H aHKEPHBIM yCTPOHCTBOM 42
IUIs 3aKPETIeHNs] B METAJUTMYECKOM KOpIyce CTEKJIOBAPEHHOI Neun. JTO aHKEpHOE YCTPOICTBO
COCTOUT, HaIpPUMeEp, U3 BUHTA, KPIOKA, METAJUIMYECKON IJIACTUHBI WIN BbIpE3a. JTO aHKEPHOE
YCTPONUCTBO MPEANOYTHTEIBHO MPUKPEIUISIOT HA PACCTOSIHUN MeHbIne 20 CM, MPeAnOYTUTENBHO
MeHbile 10 cM, OpPeANOYTHUTEIBLHO MEHBIIE 5 CM OT NOBEPXHOCTU HAACTPONKH WM AaXe
MPUKPETUISIOT K TOBEPXHOCTU HAACTPOUKH (dur. 3).

Bba3oBblii 3y0 MOXKeT ObITh CIIEYEHHBIM H3/1EIHEM.

Koneuno, pasmepbl, (GOpMBI U MHKPOCTPYKTYpPBI, ONHMCAHHBIE BbIIE, HE SBISIIOTCA

OrpaHUYMUBArOIUMHA.

Tennon30aupyoIunil cion

IIpennouTuTeNbHO TEIION30IUPYIOIIHi ciioi 40 nMeeT XMMHUYECKUI COCTaB B MaCCOBBIX
MPOLIEHTaX OTHOCUTEIBHO OKCHIOB, MPH KOTOPOM cymmapHoe copepskanue Al,Os, Si0,, ZrO,,
Ca0, Na,O, MgO, K,0, TiO,, Fe,03;, HfO,, P,Os u Y,0;3 Gonbie 85 %, mpeanoyTHUTETbHO
6ombie 90 % unn gaxe 6ombiue 95 %.

IIpeanouTuTenbHO, TemIoOM3ONUpYOWUA cioil 40 nMeeT XUMHUYECKUH COCTaB B
MaCCOBBIX TPOLEHTaX OTHOCUTENIbHO OKCHUIOB, NPU KOTOPOM cymmapHoe coxepxkanue Al,Os,
Si0,, ZrO,, Ca0, Na,0, MgO, K,0, TiO,, Fe,O; u HfO, Gonbme 80 %, nmpeanoyTuTeabHO
Gonbure 85 %, npeanouturenbHo Gosbiie 90 % win naxke Gombine 95 %o.

IIpennouTuTeNnbHO, TEMJIOU3OJUPYIOLIUN CIOW MMeeT XMMUYECKUH COCTaB B MacCOBBIX
MPOLIEHTAaX OTHOCHTENIbHO OKCHIOB, TPU KOTOpoM cymmapHoe conepskanue Al,Os, Si0O;, ZrO,,
CaO u HfO, 6onbuie 80 %, npeanourutenbHo Oobine 85 %, nmpennoututenbHo Oonbiae 90 %,
nnu faxe oonpie 95 %.

B opHOM BapuaHTe OCYLIECTBJICHMs TEIUIOM3OJMPYIOLINI CJION HMMeeT XUMHUYEeCKUH
COCTaB B MACCOBBIX MPOLEHTaX OTHOCUTEJIBHO OKCHOB, IPH KOTOPOM CYMMAapHOE COAEp KaHUE
Al,O3 u Si0; 6onpie 80 %, npeanoututensHo Oonblie 85 %, npennoururensHo Oombie 90 %

i gaxe 6onpie 95 %.
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[TpennourutensHo Oonbime 90 wmac.%, mpegnouturenbHo Oonbie 95 mac.%,
npeanouTuTeabHo Oonpine 98 mac.% mnpennoururtensHo Gomnbine 99 mac.%, MPEennoOYTHTENBHO
oompire 99,5 Mac.% TeTION30JIMPYIOIIETO CJIOS COCTOUT U3 OKCHUIOB.

[IpennodTUTENbHO TETION30MUPYIOLTHii ol 40 BBIOpaH u3:

— BOWMJIOKA, MPEANOYTUTENIbHO BOWJIOKA, M3TOTOBJEHHOIO M3 KEPAMUYECKUX BOJIOKOH,
npeanouTuteabHO ¢ comepxkanneM AlOs; u SiO; OGonbiie 80 mac.%, wunu naxe Oojbine 85
mac.%, unu gaxe conbine 90 mac. %,

- TEIUIOM3OJIUPYIOIEeH TMaHeNd WM >KEeCTKOH BOJOKHUCTONW TEIIOU30JUPYIOIIEH
TIaHEJH,

— KEepaMHYECKOHW TMeHbI, MpeArnodTuTespbHO copepxkameii Al,O3 u SiO, Oonbe 80
mac.%, unu gaxe oosbine 85 mac.%, wnu gaxe donbine 90 mac. %,

- KOMIIO3UTHOTrO Marepuajiia ¢ kepamuueckod warpuneir (CMC), B koTtopom
npeanoyYTHTeNbHO Oombine yeM 90 % ero macchl, MPennouTuTeNbHO Oosnblie deM 95 % ero
MacChl, TIPEANOYTHTENBHO Ooubire yeM 98 % ero mMacchl, MPEANOUTHTEIBHO Oombine YyeM 99 %
€r0 MacChl, MPEANOYTHTEIBHO OoJbIne ueM 99,5 % ero Macchl COCTABIISIFOT OKCHUIBI,

- U UX KOMOMHALIUH.

Teron3omupyromuii ¢10ii 40 HMeeT TemIonpoBogHOCTs Mewbme 2,0 Brm™ K™,
MPEANOYTUTEIbHO MeHbIne 1,8 BT~M'1~K'1, NPEeANOUYTUTEILHO MeHbIne 1,5 BT'M'1~K'1,
MPEANOYTUTENbHO MeHblue 1,3 BT~M'1~K'1, MPEANOYTUTENIbHO MeHblie 1 Bt'm '1~K'1,
MPEANOYTUTENbHO MeHblue 0,9 BT~M'1~K'1, NPEANOUTUTENBHO MeHblne 0,8 BT'M'1~K'1,
MPEeAnoYTUTEeNIbHO MeHblue 0,7 BT~M'1~K'1, npeanouTutesibHo  Menbiie 0,6 BT'M'1~K'1,
npexnoururensHo Menpine 0,5 Br-m™ K™ mpu 20-500 °C, mpexmoururensro mpu 20-600 °C,
npennoururesnsHo npu 20-700 °C, npeanoututensHo npu 20-800 °C, npeanoututeabHo npu 20-
900 °C, nmpennourutensHo rpu 20-1000 °C.

B npeanodtuTebHOM BapUaHTe TEIIOU3OIUPYIOLIU cioii 40 mokpeiBaeT Oosbiie 40 %o,
oonbime 60 %, Oompie 70 %, Gombime 80 %, Gompime 90 % wumm maxe 100 % HuKHEH
nepexonHoi nMoBepxXHOCTH 2014.17.

[ToBepxHOCTH 0a30BOro 3y0a, KOTOpasi BKIKOYEHA B HUKHIOK MOBEPXHOCTh U MOKPBITA
TEIUION3OJIUPYIOIIUM ~ CJIO€M, a WMEHHO KOHTAaKTUPYeT C OJOTHM CJIOE€M, Ha3bIBae€TCs

((TGHJIOPISOHI/IPOBaHHOﬁ TMOBEPXHOCTBIOY.
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Temnnon3omupoBaHHas TOBEPXHOCTh MPOAOJKAETCS 1T0 MEHbIIEH Mepe Ha 4acTh HIDKHEH
nepexoaHon mnoBepxXHOCTU 2014.17, KOTOpas COEIUHSAET YKJIAJOYHYK) NOBEPXHOCTb 2014 U
pe3epByapHyr0 moBepxHOCTh 20, ykazaHHOro 0a30BOro 3y0a, MNpPEONOYTHTEIHHO IO BCEWH
HIDKHEN 1epexoaHoN noBepxHOCTH 2014.15.

Kaxk mokazano Ha ¢ur. 2¢, TETUIOM30JUPYIOIIHIN CJIOH HE 00s3aTENIbHO MPOAOIDKAETCS 10
YVKJIQAOYHOW TIOBEPXHOCTH HAa HIDKHEHW TiepexonHoil moBepxHocTH 201412,  OmHako
MPEANOYTUTENILHO OH MPOAOJIKAETCS A0 paccTosiHuA MeHee 30 MM, IPEeANOYTUTENbHO MeHee 20
MM, MNOpeAnouTUTENbHO MeHee 10 MM OT ykiagouHoil mnosepxHocTu. [IpennmoutuTenbHO
TETJION30JIMPOBAHHAS TIOBEPXHOCTD MPOAOJIKAETCS 10 YKJIAQJAOYHOM MOBEPXHOCTH, & UMEHHO IO
MeHblIIel Mepe 10 JuHUY 44, ykasaHHoil Ha ¢ur. 2a, 2b u 3.

B n300pakeHHBIX BapHaHTaxX H300pPETeHUs! TEIJIOM30JHPOBAHHAS MOBEPXHOCTh, TAKHM
0o0pa3oM, MPOAOIKAETCS IO MEHbIIeH Mepe Ha YacTh T'OPH3OHTAJBHON YaCTH HWXKHEH
nepexoaHor moBepxHOCTH 2014.12, 00pa3yeMoii Ormopol HaACTPONKH, IO MEHBIIEH Mepe 0 TeX
MOp, MOKa OHA He JOCTUTHET YKJIaA04YHON MOBepXHOCTH 2014.

B omHOM BapuaHTE OCYINECTBJICHUS  TEIJIOM30JUPOBAHHAsl IOBEPXHOCTb  HE
IPOIOJDKAETCS HACTOJBKO, YTOOBI MOKPHIBATE JIaXKe YACTHYHO YKIATOYHYIO MOBEPXHOCTD ((ur.
2a u 2b).

B onHOM BapuaHTe OCYLIECTBJIEHMS TEIJIOM30JMPOBAHHAS MMOBEPXHOCTh YACTUYHO WIIU
Ja’ke TIOJIHOCTBIO MPOAOIDKAETCS IO VKIAAOYHOH MOBEPXHOCTH, KaK MokazaHo Ha ¢wur. 3. Takum
oOpazom, B pabouem nonoxkernnu (pur. 1) OHa HAXOAMTCS MEXNY YKJIAJOYHOH MOBEPXHOCTBHIO
2014 1 Metannnueckoi koHCcTpykuuen 14. Korna Temnon3onupyommil Cloi SBISETCs )KECTKUM,
pa3MelIeHNe TeTUIOU30IUPYIOIIEro CJIOST MEXY YKJIaJOYHONH MOBEPXHOCTHIO U METAJITUYECKOM
KOHCTPYKLMEH MNpPeanOUTUTEIbHO MO3BOJIAET YAEPKUBATH STOT TEIUIOU3OJUPYIOLIUN CIOW Ha
TEIJIOU30JIMPOBAHHOM MOBEPXHOCTH 0€3 HEOOXOMMMOCTHU MPUKPETUIEHHUs ero kK 0a30BoMy 3y0y.

B dacTHOCTH, TEIION30JIMPOBAHHAS MTOBEPXHOCTh MOXKET 3aHUMaTh Oosbine 50, 60, 70,
80, 90 mmu gaxxe 100 % ykiago4HON NOBEPXHOCTH.

HpeI[HOLITI/ITeJ'IbHO TEIJIOU30JIUPOBAHHASA MMOBECPXHOCTD MMPOAOJIKACTCA 1O MEHbIIEN MEpe
IO HUKHEN CTBIKOBOYHOH NMOBEPXHOCTH 23, KOTOpPAasi COCAMHSIET ONOpPY HAACTPOWKU U ONOpPY
pe3epByapa, Kak Moka3aHo Ha ¢ur. 2a.

B npeanouyTuTenbHOM BapHaHTE TEIJIOM30JIMPOBAHHAS MMOBEPXHOCTh MPONOJLKAETCS IO

MEHBIIE Mepe [0 YKJIaJOYHOH MOBEPXHOCTH W 1O MEHbBIIEH Mepe [0 CThIKOBOYHOM
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MOBEPXHOCTH. ITOT BapHaHT 0COOEHHO 3((EKTUBEH MJIsi MPEAOTBPALICHHS MMOSBJICHUS TPELIUH
IIPU 3KCIUTyaTalUu.

B omHOM BapuaHTe OCYLIECTBICHHs  TEIUIOM3OJUPOBaHHAs IOBEPXHOCTb  HE
IIPOZIOJDKAETCS, HA CTOPOHE OMNOPBI pe3epByapa, 3a HUKHIOK CTBIKOBOUHYIO MOBEPXHOCTb 23 Ha
CTOpOHE OTophI pe3epByapa. Takum oOpa3om, Ha ¢ur. 2b TermIonu3onupoBaHHas TOBEPXHOCTb HE
NPOAOJDKAETCS A0 HIKHEH TOPHU30HTAJIBHON IMOBEPXHOCTH OMOPBI pe3epByapa, a MUMEHHO 3a
HIDKHUH Kpai 35, 1 3TO yIIpoInaeT HCIOIb30BaHUE TEIION30IHPOBAHHOTO IIOCKOTO OJI0Ka.

B ogHOM npeAnOYTUTENBHOM  BapHaHTe  TEIJIOWU30IMPOBAHHAS  IOBEPXHOCTb
MPOAOJDKAETCS IO BCEH YKJIAJOYHON MOBEPXHOCTH O HUKHETO Kpast 35.

B npyrom BapuaHTe OCYyIIECTBJICHUs TEILIOU30JUPOBAHHAS OBEPXHOCTb MPOAOLKAETCS
Ha CTOpPOHE OMOpPHI pe3epByapa 3a HUKHIOK CTHIKOBOUHYIO MOBEPXHOCTh 23. Takum oOpasom, B
BapUaHTe OCYINECTBJIEHHs, M300pakeHHOM Ha ¢ur. 2a, OHa YaCTUYHO IMOKPBIBAET HIDKHIOK
TOPU30HTAJIBHYIO OBEPXHOCTB OMOPBI pe3epByapa.

[IpenmoyTuTebHO, KaK MOKa3aHO Ha (ur. 2a, OHAa MPOAOJDKAETCS IO pe3epByapHOM
noBepxHOCTH. OAHAKO NPEANOUYTHTENBbHO, YTOOBI OHA HE IMPOAOJDKAJach Ha CTOPOHE OINOPHI
pesepByapa HACTOJBKO, YTOOBI MOKPBIBATH, Na)kK€ YACTUYHO, PE3EPBYAPHYIO IMOBEPXHOCTH, a
UMEHHO 3a JIMHUIO 46, MOKa3aHHYo Ha ¢ur. 2a, 2b u 3.

B ogHOM mpenmodTUTeIbHOM BapuaHTe OCyIIecTBIeHUs ((ur. 2a) TEIION30IUPOBAHHAS
HOBEPXHOCTb MPOIOJIKAETCS HA BCIO HIDKHIOK NEPEXOIHYIO MOBEpXHOCTD 2014.1, 6a30Boro 3yda.

B onmHOM nOpeanoYTUTENHPHOM BapUaHTE OCYLIECTBJIEHUS  TEIIOM30JIMPOBAHHAsS
MOBEPXHOCTh MPOAOJIKAETCS MO BCEH YKJIaA0YHON MOBEPXHOCTH U MO BCEHW HM)KHEH Mepex o HON
noBepxHocTH 2014.12 6a3oBoro 3yda.

IIpennodTuTeNnsHO TEMION30JIUPOBAaHHAS TOBEPXHOCTD SBJISIETCS CIUIOLIHOM, 4 UMEHHO
(13:(0)78

Tennon3oaupyromuil CIoi MOKET yAEPKUBATHCA HA TEIUIOU30JIUPOBAHHON MOBEPXHOCTH
MOOBIMH U3BECTHBIMU CPEACTBAMHU YPOBHS TEXHUKH.

[IpennoyTuTeNnbHO, TeIION30IUPYIOINN CIIOH JKEeCTKO MPHUKpeIuieH K 0azoBomy 3y0y, a
UMEHHO o0pa3yeT ¢ HHUM €IMHOe LeJoe, 4YTO YNpolnaeT oOpalleHHe C HUM BO BpeMs
U3rOTOBJIEHUS]  CTEKJIOBAPEHHON meuyd. Teruionmsonupyrommii  CJIOH  HPEANOYTUTEIbHO

NPUKJIEUBAIOT K TEIUIOM30JIMPYEMOH MMOBEPXHOCTH, KaK IOKa3aHo Ha ¢ur. 2a.
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[IpennoyTuTenbHO KJEH, UCTIONB3YEMBIH NI MIPUKPETUICHHS TEIJIOU30JIUPYIOLIEro CIos
K TEIJIOU30JIUPYEMON TOBEPXHOCTH, BBIOMPAIOT M3 CMECEeH KEepaMUYEeCKHX MOPOIIKOB U
CBSI3YIOIIHX, MPEATNOYTUTENBHO MPUMEHEMBIX B JKUIKOH hopme.

[IpennmoyTuTelbHO TOPOIIKHM — MPENCTABISIOT COOOHW  MOPOIIKOOOpasHBIH  OKCHI
ATFOMHUHUSA, W/WIA TAOKCH]T KPEMHHUS, 1/WI MYJUTUT. [IpeanoYTHTeNnbHO CBA3YIOMINE BBIOMPAOT
U3 KOJUIOHMIHOTO AMOKCHAA KPEMHMs, CHJIMKATa HATPHs, OPraHUYECKUX CMOJI, OPTaHHYECKHX
KJIeeB U UX cMeceil. Mcronb3yemblil kel Takke MOKeT ObITh KOMMEPUECKH JTOCTYITHBIM KIIeeM,
takuM Kak kied Fixwool FX or komnanuu Unifrax.

B opgHOM BapmaHTe TEIIOM30JUPOBAHHAS TTOBEPXHOCTD JIOKAJIILHO CTPYKTYPUPOBAHA IS
yJIyYIIeHUsT TPUKPEIUIeHUs Teruionsoaupyomero cios 40. Hanpumep, onHa wWiM HECKOJIBKO
OOpO3IOK, HampUMep KPYTJbIX, 3aKPBITHIX CaMu MO cebe, MOryT ObITb C(HOPMHUPOBAHBI IS
CO3aHUs OJTHOM WJIM HECKOJIBKUX 30H MPUKPETUICHMUSL.

OH Takke MOXKET OBITh MPHUKPEIUIEH C MOMOIIBI0 3aCTEXKEK, HAIpPUMEP, C TOMOILIBIO
CKOOBI, pa3MeIleHHOH B yriyOsieHnu, 00pa3yoleM HIDKHIOK MEePEXOHYI0 MOBEPXHOCTh 2014.12,
HaXOSAIUMCA MEXIY YKJIAJOUHON MOBEPXHOCTBIO 2014 M BHYTPEHHHM KpaeM 35, Tak, 4yToObI
TEIJION3OJIUPYIOIUN CJIOH HAXOAUJICS MEXKAY YIOMSIHYTBIMU OBEPXHOCTSIMH.

IIpennoutuTenpbHO TEILUIOU3ONUPYIOIIUN cj10l 40 MMeeT CPEemHIOK TONIIUHY, KOTOpas
MPEANOYTUTENBHO SBJSIETCS MOCTOSHHOW, MeHbIne 40 MM, TPEANOYTUTENIBHO MEHbIIE 32 MM,
MPEANIOYTUTENIbHO MEHbIIIE 28 MM, TPEANIOUTUTENIbHO MeHbLIIe 22 MM, WIH Jake MeHblIe 18 mm,
win Oojpine 15 MM, W/WIH NPERnoYTUTENIbHO OOJNbIIe 3 MM, MPENNOYTUTENbHO OOJbIIEe 5 MM,
IPEANOYTHTENBHO OoJibiie 10 MM.

[IpennoyruTensHO Teruion3oaupyromuil cinoi 40 o0nagaer NOCTaTOUYHON JKECTKOCTBIO,
YTOOBI OBITH CAMOHECYLINM, & HIMEHHO, YTOOBI COXPaHTh CBOK (pOpPMYy HpHU OOpAIIeHUU C HUM
npu Temreparype OkKpyskarouieil cpensl. I[lpeamoururesbHO OH uMeeT (opmy, KoTopas
KOMITJIEMEHTapHa (opMe TeTUION30JINPYEMOH MOBEPXHOCTH.

Temnounzonupyromuii cioi 40 MPeANnOYTUTENBHO COAEPIKUT KEPAMUYECKHE BOJIOKHA, B
YaCTHOCTU OKCUJ AJIOMUHUS, WWIM NUOKCUA KPEMHUs, W/WIU OUOKCHUI LUPKOHUS, W/ MU
CTEKJISIHHBIE BOJIOKHA, MPEANOYTUTENBHO BbIIIEJIOUEHHbIE CTEKJISIHHBIE BOJIOKHA.

B NPEANOYTUTEIBHOM  BAapUaHTE  TEIUIOU3OJUPYIOLUN  CJIOH  COAEPIKUT,
npeanouturesbHO coctout U3 CMC. CMC ofecneunBaer TO NPEUMYLIECTBO, YTO HMEET

AOCTATOYHYI0 MEXAHHUYECCKYHO IPOYHOCTD, 4TOOBI BbIACPKUBATH HAIpy3KHU, U JOCTATOYHYIO
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JKECTKOCTh JJisi oOJjierdeHusi oOpalleHuss ¢ HUM M ero cOopku ¢ 0a3oBbIM 3ybOom 0e3
nedopmarum.

B npennoururensHom Bapuante CMC uMeeT OOMH WJIM HECKOJBKO W3 CIEAYIOLINX
HeoOsI3aTeIbHBIX TPH3HAKOB:

- npennoururesbHo CMC siBNIsieTCS CIEUEHHBIM;

- CMC wumeer OTKpBITYIO TOPHCTOCTb, M3MEPEHHYI0 METOJOM IPONHUTHIBAHUS B
COOTBETCTBUM C TPHUHLUIIOM AapXUMEIOBOW CHJIbL, COCTAaBJSIOLYI0 Oojbiie 25 %,
npenmnodyrutesibHo Oonbine 30 %, u MeHbIe 45 %, MpeanoYTUTENbHO MeHbIIe 35 %;

- Oompime 90 mac.%, npeanouturensHo Oonbine 95 mac.%, mpeAnouTUTENsHO OOobIIe
98 mac.%, npenmoututenbHo Oosbiie 99 mac.%, npeanoururenabHo Oombine 99,5 mac.% CMC
COCTOWT U3 OKCHJIOB,;

- mnpexnnourutensHo, CMC Bkimouaer Oonbie 30 00. %, npeanourutensHo Oomnbine 40
00. %, nmpeamoututenbHo Oonbme 50 006. %, mpeamoutuTeapHO Oombme 60 00. %, w/wnm
menblne 70 06. % BOJIOKOH;

— BOJIOKHa W3TOTOBJICHbI W3 OKCHIHOIO MaTepHala, MPENNOYTHUTENIbHO COIAEPIKAILETro
oonbie 50 mac.%, npeanouyrureabHo Oosbine 60 mac.%, wiu gaxe Oonpime 70 mac.%, wnu
naxe Oonbine 80 Mac.%, unu gaxe oonbine 90 mac.% Al,O3; w/unu Si0; u/unu ZrO;;

— BOJIOKHA BBIOpPaHBI U3 BOJIOKOH, COCTOSIIIMX U3 OKCHA AIFOMUHUS OOJbIe ueM Ha 95
Mac.%, TpennoyYTHTeNnbHO Oonbine yeM Ha 98 mac.%, mpeamouTurenbHO Oonbine dyeM Ha 99
Mac.%, TpeanouTuTeapbHO mnpakThuuecku Ha 100 mac.%; BOJIOKOH, COCTOSLIMX M3 IHOKCHAA
KpemHusi Oompme dvem Ha 95 wmac.%, mnpeamourutensHo Oomybme dvem 98  mac.%,
NpPeANnoYTHTENHHO Oobine yeM Ha 99 mac.%, mpenmnoututenpbHO no cymectBy Ha 100 mac %,
NPEANOUTUTENBHO COCTOSALIEro M3 aMoppHOro kpemHesema Oonblie udeM Ha 95 wac.%,
IpeArnouTHTEIbHO Oonbine yeM Ha 98 mac.%, mpeamoururensHo Oonbine yem Ha 99 mac.%,
IPeANOUTHTENbHO NMpakTudecku Ha 100 mac.%; BOJOKOH, COCTOSIIINX M3 MYJUIMTa OOJblie 4eM
Ha 95 mac.%, npeanourutenbHo Oosbine yeM Ha 98 mac.%, NMPeanoYTHTENIbHO OOJNbIIe YeM Ha
99 mac.%, npennmoururenbHo mpakTudecku Ha 100 mac.%; BOJIOKOH, COCTOALIMX W3 CTEKJIA,
NPEANOYTHTEBHO BBIIIEIOYEHHOTO CTeKJa, Oonblie yeM Ha 95 mac. %, MpeanoyYTHTENTbHO
Oonbmre yem Ha 98 wmac.%, mpenmodTUTENbHO OoJbIIe YeM Ha 99 mac.%, MPennoYTHTENBHO

npaktudecku Ha 100 mac.%,
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— BOJIOKHA NPEATIOYTUTEIIbBHO CBA3aHbI B BUIC HHTefI, MMPpUYIEM HUTH O6BILIHO COOCPIKUT
OT HCCKOJIbKUX COTCH JO HECCKOJIbKHUX ThICAY BOJIOKOH,

— BOJIOKHA, MPEANOYTUTENBHO HUTH, MPEANOYTHUTENBHO SBISIOTCS HENPEPHIBHBIMU M
UMEIOT JTiHY Oosbie S0 MM wiu naxe oonbine 100 M.

B onHOM BapuaHTe OCYIIECTBIEHHUS BOJIOKHA, MPEANOYTUTENBHO HUTH, PACIOJIOKEHbI B
BUJIC€ TKAHOTO Marepuaja (MMEIOIIero YTOYHble HUTH M HUTH OCHOBBI) WJIM MaTa (HETKaHOTO
Marepuana). B npeanouturenbHOM BapraHTe TKaHbIe MaTepPHalIbl W/MIIM MaThl PACIIONATraloTCs B
CMC Ttakum oOpa3oMm, 4TOOBI MPOXOAUTH MO CYLIECTBY MapajIeIbHO TEIUION30JTMPOBAHHOM
noBepxHOCTH 06a30BOro 3y0a,

— MaTpHla COCTOUT U3 OKCUIOB Oojiee uem Ha 90 mac.%, MPeArnouTUTENBHO OoJiee YeM
Ha 95 mac.%, mpexamouTtuTenbHO Oosiee yeM Ha 99 mac.% OKCHAOB, B MPENNOYTHTEILHOM
BapUAHTE MATPHULA TOYTH MOJHOCTBIO COCTOUT U3 OKCHJIOB;

- wmatpuia couepkut Al,Os w/mnu Si0;y;

— TMPEeAnoYTUTENBbHO MaTpuua coaepkuT Al,Osz u Si0;

- mpenno4TuTenvHo, conepxkanue Al,O; B marpuue cocraiser Oonbine 65 mac.%,
IpeAnoUTHTEIbHO OoJbire 70 Mac.% OTHOCHTEBHO MacChl MATPHIIBI,

- MpemnoYTUTENbHO, comepxkaHue Si0; B Marpune cocrasiser Oomnbme 15 mac.%,
npeanoyTuTesbHo Oosbime 20 mac.%, w/unu Menbie 35 Mac.%, MPennoYTUTENIbHO MeHble 30
Mac.% OTHOCUTENBHO MACChl MATPHIIBL,

- B MPENNOYTUTENIbHOM BapHAHTE CONEPIKaHUE OKCUAOB, oTiHuHbIX OT Al,O3 u Si0,, B
MaTpHLe COCTABIsIET MeHbIe 3 Mac.%, MPEeANOYTHTEIBHO MeHbIIe 2 Mac.%, MPEeaNOUYTUTENIbHO
MeHbIle 1 Mac.% OTHOCUTENIBHO MacChl MAaTPHULIBL,

- mpeanodTuTeNbHO, coaepykanue Al,O; cocraBmsier O6ombine 60 %, MPennoOYTHUTETHEHO
6ounbire 65 %;

- B OJHOM BapHuaHTe ocyllecTBleHus oOmee comepxanue Al,Os; u SiO, cocrasnser
oonbine 80 mac.%, npeanodTuTenbHo Oonbine 85 mac.%, mpeanoututenbHO Oosbine 90 mac.%,
npeaAnoOYTUTECIIbBHO 6OJ'IbL[Ie 95 mac.% OTHOCHUTEIBHO MAaCChI MaTpulbl OTHOCUTEIbHO OKCHUOOB,

— B OHOM BapHUaHTE JUOKCHUJ KPEMHHSI B MATPULIE SIBJISIETCS aMOP(HBIM;

- B onHOM BapuaHTe ocymectsieHnss CMC umeer cienyrommuil XUMUYECKUHA COCTaB, B
MacCCOBBIX IIPOLIEHTaX OTHOCUTEJIBbHO OKCHIOB, B cymme 100 %:

- Si0;: 47-67 %,
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- A1203I 32-52 %,

- Pa3HOBHOHOCTU OKCHOOB, omiauuHeie oT AlO3 u SiOp menbme 5 %,
MPenrnovYTuTeNbHO  MeHbime 4 %, mpenmodyrutrenbHo Menbme 3 %,
npeanoyuTuTenabHo 2 %;

- CMC umeer TerIonpoBOAHOCTh MeHbLIe 1,3 BT~M'1~K'1, MPEANOYTUTENBHO MEHbIIE 1
BT'M"1~K'1, MpeAnouTUTENIbHO MeHblie 0,9 BT'M'1~K'1, MpeAnouTuTeNibHO MeHbine 0,8 Brm K
1, MPeAnoUTUTENbHO MeHblue 0,7 BT'M-I‘K-I, MPEANOUTUTENBHO MeHblie 0,6 BT-M'I'K'l,
PEeaNnOYTUTENIbHO MeHblIne 0,5 Brm K! npu 20-500 °C, npennouturensHo 20-600 °C;

- CMC umMeeT KaxKyUIYIOCs TUIOTHOCTh OoJbine 1,4 r/em’ win maxe Gombure 1,50 r/em’,
W/WIM MeHblIe 2 r/CM3, MPEATIOYTUTENBHO MeHbLIe 1,9 I“/CM3, MPEANOYTUTENBHO MeHblne 1,80
r/em’.

B ozHOM BapuaHTe TEMIOU3OJUPYIOLIUN CJIOH HMMEET MHOIOCIOWHYH) CTPYKTYpY,
COEPIKAIIYI0, B MOPSIAKE HANOKEHUSI, TIEPBBIN JIUCT, 3aMOJIHSIONINN MaTeprall U BTOPOM JIUCT.

IlepBblii U BTOPOI JUCTBI MOTYT OBITH MPUKPEIUICHBI APYT K APYTY MPeArnOYTHTENIbHO
TakuM 00pa3oM, 4ToObl 00pa3oBBIBATh TPYOKY, OTKPBITYIO ¢ 0OOMX KOHIIOB, BTYJIKY, OTKPBITYIO
C OZIHOTO U3 €€ KOHIIOB, WJIM FePMETHUYHYIO 000IOUKY.

ITo menblieil Mepe OAWH, MPENNOYTUTENBHO KaXKIbIH W3 MEPBOrO U BTOPOrO JIMCTOB
cocrout u3 CMC.

Ilo menblIeil mMepe OAWH, MPEANOYTHUTENPHO KaKIbIH W3 MEPBOrO W BTOPOrO JIMCTOB
UMeeT TOJIIHNHY OoNblue 2 MM, NMPEANOYTHTEIBHO OOJbIne 3 MM, MPEANOYTUTEIBHO OOJbIIe 5
MM.

Hanonaurens npeanoyuTUTENIbHO HMEET TEIJIONPOBOAHOCTh MeHblue 2.0 BT~M'1~K'1,
MPEANOYTUTENBHO MeHbIne 1,8 BT~M'1~K'1, NPEANOUYTUTELHO MeHbIne 1,5 BT'M'1~K'1,
MPEANOYTUTENIbHO MeHblne 1,3 BT~M'1~K'1, NPEANOYTUTENPHO MeHbIne | BT~M'1~K'1,
MPEANOYTUTENbHO MeHblne 0,9 BT~M'1~K'1, NPEANnoYTUTENbHO MeHblne 0,8 BT'M'1~K'1,
NpeAnouTUTEeIbHO MeHbine 0,7 BT'M-l‘K-l, NpeAnouYTuTeIbHO MeHbine 0,6 BT'M'1~K'1,
npexnouturensHo Menpme 0,5 Br-m K mpu 20-500 °C, mpemmoururemsuo 20-600 °C,
npeanouturenbHo 20-700 °C, mpepnouturensHo 20-800 °C, mpenmoututensHo 20-900 °C,
npeanouturenbHo 20-1000 °C. HanonHuTenb NpPeANOUYTHTENIBHO HUMeeT Ooyiee HHU3KYIO

TEIUIONPOBOAHOCTD, YEM Y NIEPBOT'O U BTOPOI'O JIMCTOB.
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HanonauTens MokeT ObITh JKECTKHUM FUTH PBIXJIBIM, HAIIPUMED, B pOpMe MOJIBIX IAPHKOB
H3 OKCHUaa aJIOMHUHHA, U3 BOJIOKHHUCTOM BaThbI, HAIIPpUMEP U3 BATbI U3 OKCHUAA AJIFOMUHUS.

[TpeanoYTUTENIPHO TEIION30NUPYIOMHKA ¢ioi 40 UMeeT Takyr0 KOHQHUIYpaLui, 4TOObI
O6eCHeLII/IBaTI> npeaeci TeKy4eCTu Mnpu TPEXTOUCHHOM I/ISFI/I66, I/IBMepeHHbIﬁ B COOTBETCTBHUH CO
craugaprom ASTM C1341-13, Oompmie 3 MIla, npeanoururenpHo Oosbiie 6 MIla,
npeanouturenbHo Oonbine 10 MITa. Takum obOpa3om, obecreynBaeTcss MPEUMYIIECTBO B TOM,
49T yJaydlaeTCsa MEXaHU4YCCKas MPOYHOCTH U3OJLIIUOHHOTO CJIOs, B HAaCTHOCTU €ro yaapHas
BSI3KOCTb.

[IpenmouyruTensHO, W 3TO 00s3aTENBPHO, KOrna TeIuiou3onupyromuil  cinoi 40
PacHoJIOXKeH MO0 MEHbIIeH Mepe Ha 4acTH HIDKHEH NMOBEPXHOCTH OINOphlI pe3epByapa 0Ga30BOro
3yba (HWXKHssS TOPU3OHTajbHAs TOBEPXHOCTh OMOPBHI  pe3epByapa Ha  YepTexkax),
TETUIOM3OJINPYIOIIUI CJIOH MMeeT Takyr KOH(PHUIypaumuro, 4ToObl UMETh TEPMOCOIPOTHUBIICHUE
oompme 400 °C, mpeanoututenbHo Oonbme 600 °C, mpemmoututenpbHo Oosbme 800 °C,
npeanouturenbHo Oonbme 1000 °C. IlpenmyrnecTBO COCTOMT B TOM, YTO 3a CHET 3TOTO
MIOBBIIIAETCS CTAOMIBHOCTD TEMION30JIMPOBAHHOTO 6a30BOrO 3y0a.

IInpockonuueckoe COMPOTUBIEHUE TEIIOM3OJUPYIOLIEro CJO0s TEIJIOU30JUPOBAHHOIO
3y0a TonmmuHON € mpu Temneparype T ompenensioT ¢ UCIONb30BAaHHEM CIEAYIOIIEero MEeTOAA:
UCTIBITATENIbHBIA 00pasel YKa3aHHOrO TETUIOM3OJUPYIOIIEro CJIOsl JJIMHON a, paBHON 500 MM,
mUpuHOH b, paBHoii 400 MM, U TOJIIMHON € MOMEIAeTCs B 3JieKTporneyb Ha Ojioku 48 u3 RI34
ToNMUUHONH 60 MM mo cxeme, n300pakeHHOH Ha ¢ur. 4, rae pasmep X paseH 250 MM. B stoit
cxeme onuH U3 0J0koB RI34 OpHEeHTHPOBAH OTHOCHTENBHO TEIJIOH3OJHPYIOMIEro CJIOs, Kak U
METAJUIMYECKasl KOHCTPYKLMs, KOraa TeHJ'IOI/ISOJ'[I/IpOBaHHI:Jﬁ 3y6 HaxXoauTcsa B pa6oqu
MOJIOKEHUH.

3aTeM BBINOJIHAETCS CIEAYIOIINH TETIOBOM LIUKJT:

— TeMIepaTypy OKpy»Karolleld cpenbl MOBBIIIAIOT A0 TemmepaTrypbsl T cO CKOPOCTBIO,
paBHoii 50 °C/y,

- Ttemmnepatypy T nonaep:kuBarOT B TeueHHe 24 4acos,

- M 3aTeM NOHWXKAIT 0 TEMIEPATyphl OKPYKAKIIEH Cpeapl CO CKOPOCTBIO, paBHOU 50
°C/u.

ITocne MOMHOTrO OXJAXKAEHUS ONPenessoT AepOpMAaLUI0 MIACTHHBI M0 COOCTBEHHBIM

BECOM, OLIEHHBAEMYIO IO CPEeIHEMY 3HAYEHHIO MPOrHOOB, M3MEPEHHBIX MO KaKIOW AMArOHAIH.
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Cunraercs, 4TO TEIUIOM3OJUPYIOIINH CJION TEMOHCTPUPYET MUPOCKOMHUYECKOE COMPOTUBIIEHHE,
npessblIarolnee Temnepatypy T, ecnu gedopmaryst arcTa Mo ero coOCTBEHHBIM BECOM MEHbINE
WJIM paBHA 5 MM.

Hns U3MEpEeHUus1  MPOYHOCTH Ha  CXKarue TEIJIOU30JIUPYIOLLETO cios
TEIUIOU30JIMPOBAaHHOTO 6a30BOro 3yba TonmmuHON € OepyT oOpasel 1 MCHBITAHUH pa3MepoM
50x50x10 MM’ 13 TEIUIOU30JIUPYIOIEro cjosi 3toro 0Oa3oBoro 3yba tomummuoW 10 MM B
HaIPaBJIEHUH TOJLLUHEI €.

3aTeM NMPUKIAABIBAIOT HArPY3Ky KO BCEH IJIOIIATN MOBEPXHOCTH HCIBITYEMOro o0pasmna
50 x 50 mm* IIpU TEMIIEPAType OKPYIKAIOLIEH CPEeAbl B HAMPABIECHUU TOJILIUHBI CO CKOPOCTBIO
nepememenuss 0,1 MM/MHH. DTy Harpysky YBEJIHYHBAIOT O TEX IOP, TOKA HCIIBITYEMBbIH
oOpaser He BeIiieT U3 cTposi. [IpouHOCTE Ha C)kaTHE paBHA YKa3aHHOM Harpyske, BBIPAXKEHHOW B
HBIOTOHAX, NEJIEHHON Ha ILIOLIAAb TOBEPXHOCTH, HA KOTOPYIO IIPUJIAraeTCs yKa3aHHas Harpy3ka
(B maHHOM cityuae 25 cm’).

[IpennovTuTebHO TEMION30UPYOIIUE €10l 40 UMeeT TaKyr KOHPUTYPALIUIO, KOTOpast
obecnieunBaeT MPOYHOCTh HA CXKATHE, HANPUMeEpP, U3MEPEHHYI0, KaK ONHCAHO BhIIe, OobIIe 5
MlITla, npeanouturensao Oonpine 10 MITa.

JInst u3MepeHust IPOYHOCTU Ha Pa3AaBIMBAHUE TEIUIOU3OIUPYIOLIETO CJIOST TOJLIUHOU €
U3BJIEKAIOT oO0Opasel Uil HcHbITaHUi pasmepoM  S50x50x10 MM’ TOmmMHOH 10 MM B
HaIPABJIEHUH TOJILIUHBI €.

3aTeM NMPUKIAABIBAIOT HArpy3Ky KO BCEH IJIOIIAIU MOBEPXHOCTH HCIBITYEMOro odpasmna
50x50 mm’ IIpU TEMIIEPAType OKPYKAOLIEH Cpelbl B HAMNPABJICHUH TOJILIUHBI CO CKOPOCTBHIO
nponasiauBanus 0,1 Mm/MuH. Harpy3ky yBeIMYHMBAIOT IO TEX IOP, MOKA TOJIIHMHA UCIIBITYEMOTO
o0pasua He yMEHbIIUTCS BABoe (WM, APYrUMH cioBamMu, Ha 5 wmM). IIpodHocte Ha
pa3sfaBIMBaHUE PaBHA YKA3aHHOM HATPYy3Ke, BLIPAXKEHHOM B HBIOTOHAX, NEJIEHHON Ha IUIOLIAIb
TOBEPXHOCTH, Ha KOTOPYO MPHIIAraeTcsl yKa3aHHAs HAPy3Ka (B JAHHOM Ciiydae 25 cM’).

O6bHO  anst w3omsIIMM  3y0a  METaUIMuecKOW  KOHCTPYKLUHM  HUCIOJNb3YIOT
TETUION3OJIMPYIOLINE CJIOH, COCTOSIIIHME W3 MAaTOB W3 BOJIOKOH («U3OJHPYHIOIIHE MaThl»). B
OTJINYME OT 3TUX CJIOEB TEILUIOU3OJUPYIOIUN ci1oil 40 NPeAnoYTUTENIbHO UMEET MPOYHOCTh HA
pa3naBiIMBaHUE, HAMPUMEP M3MEPEHHYIO, KaK OmucaHo Beime, 6ojbine 10 MIla, duro ymydinaer

CTa0MIIBHOCTD HAJICTPOUKH.
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[TpenmnodTuTeNbHO TETIOU3OUPYIOLIH ciioit 40 MMeeT TaKkyro KOH(PUTypaluio, KOTopas
o0ecnieunBaeT MPOYHOCTh HA Pa3[aBIMBAHKME, HATIPUMEDP H3MEPEHHYIO, KaK OIMHCAHO BBILIE,
oonbine 20 MITa, npennouturensHo Oonbiie 30 MIla, npeanoururenpHo 6ombine 50 MIla, Tem
CaMbIM TOBBIIIAS] CTAOUIBHOCTh HAACTPOMKH.

Ternonzomupyromuii ciaoi 40, TakuM 00pa3oM, JEMOHCTPHUPYET OOJIbIe BBICOKYIO
IPOYHOCTh HA PAa3JaBJIMBAaHME, Y€M Y TEIUIOM3OJIUPYIOLIUX CJIOEB, COCTOSALIMX W3 MAaTOB U3
BOJIOKOH («U3OJIMPYIOIIUX MAaTOB»), OOBIMHO pa3MellaeMbIX Mexay 0a30BbIM 3yOOM U
METaJIJTHIECKON CTPYKTYPOH.

[IpennmourutensHo  Teruonsonupyoomuii  cnmod 40 wMmeer  KOH(QUTYpALHIO,
00€eCneunBarOIIYI0 BBICOKYIO CTOWKOCTh K TEIIJIOBBIM yAapam.

[IpenmodtuTeNbHO  TEMIOM3OJHMpYROIMUA  ciao 40  uMeeT  KOH(MUIypaLMIO,
00ecneunBaroyl0 BbICOKYED CTOHMKOCTb K KOPPO3MH OT HATPUEBbIX MapoB. Tem cambiM
o0ecnieunBaeTcsi NPEUMYLIECTBO B TOM, YTO VBEJIMYUBAETCS CPOK €ro ciayxkObl B
CTEKJIOBAPEHHOM MEYH.

HcnonwzoBanue CMC wu, B yactHoctu, tuna CMC, OmucaHHOrO BbIIE, OCOOEHHO

XOpOo1IO MOAXOAUT AJid JOCTUKCHHA OTHUX XapPaAKTCPUCTUK.

IIpousBoACTBO

MoryT ObITh UCTIOJIB30BAaHbBI BCE OOBIUHBIE CITOCOOBI MPOM3BOICTBA 3yObEB.

MoryT OBbITb HCIONB30BaHbI BCE CIIOCOOBI MPOU3BOACTBA, IMO3BOJIIOLINE IONYIUTH
CMC.

Crnoco® npou3BOACTBA MOXKET, B YACTHOCTH, BKJIIOYATDH CIIEAYIOIINE CTaIUN!

— pPONUTKA COBOKYIHOCTM TKAaHBIX MAaT€pPHUaJOB WM MATOB, NPEANOYTUTEIBHO
TKaHOTO MaTepuayia WM MaTOB W3 HHUTEH, CyCHeH3Hel, crocoOHOW oOpa3oBbIBATH MATPULY
NOCJIe CYIIKH W/WJIH CTIEKAHUS,

~  HACJIOEHHE YKAa3aHHBIX TKAHBIX MAaTEPHUAJIOB W/IJIH MATOB,

YKa3aHHOE HACJOEHHE MOKHO M3rOTaBIMBATh IIPECCOBAHMEM MM BaKyyMHBIM
dopmoBaHHEM.

TxaHHBIE MaTepUabl WK MaThl MOTYT OBITH YJIOJKEHBI TAKUM 00pa3oM, YTOOBI BOJIOKHA
Pa3IMYHBIX TKAHBIX MaTEPUAJIOB WJIK MAaTOB MO CYLIECTBY BCE UMENIHU OJHO U TO K€ HAIlPaBJIeHHE

WM pa3Hble HAIpaBJICHWs, HAmpuMep mox yrioM 45°, B YacCTHOCTH, B COOTBETCTBHH C
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JKeJlaeMbIMH MEXaHHYEeCKHMMHU cBoMcTBaMHu. HacioeHue MoKer 6I>ITB BBIIIOJIHEHO Ha >KECTKOU
HOMJIOKKE, HMEoLIeld NPOoQHIb TEIION30JMPOBAHHON TMOBEPXHOCTH 3y0a, ¢ TeM YTOOBI
noiayunte CMC, koropeiii umeer mnpoduib, ONM3KUA K  NOpoQwiI0  yKa3aHHOU
TETION30IUPOBAHHON MOBEPXHOCTH.

Korna renionsonupyrommii cioi KecTKuii, ero gopma npeanoYTUTENIEHO COOTBETCTBYET
TEIJION30JIMPOBAHHON MOBEPXHOCTU. Ta (opMa MOXKeT OBbITh pe3yNbTaTOM crnocoda,
MCIIOJb30BAHHOTO JUJIsi M3TOTOBJICHHSI TEIJIOM3O0JUPYIOLIEro CIIOS, WA OHa MOXET ObITh
THIOJTyYeHa BIIOCIIEACTBUH, HAIPUMED, IIyTEM MEXaHUIeCKoH 00paboTKH miu aedopmanum.

B omHOM BapmaHTe OCyIIeCTBIEHHs 0a30BBIN 3y0 W/MIM TEIUIOM30JIMPOBAHHBIN CIIOH
pacrionaratorcst B pabodyeM MOJIOKEHUH B HEOOpPaOOTaHHOM COCTOSIHMM, a HMEHHO Iepen
cnekaHveM. ba3oBblii 3y0 mpeanouTHTENbHO HaxoauTcs B (opme OeroHa. 3aTeM CriekaHue

6a30Boro 3y0a W/iim TerIOU30UPYIOIIEro CJIOs BBIMOJHSAETCS M0 MECTY B IEYH.

IIpumepnt

Jlns  BOCHPOM3BENEHUSI CTPECCOBBIX  HArpy30K, HCIBITBIBAEMBIX B  MPOLECCE
SKCIUTyaTalmy, Oa3oBble 3yObs, umeromue L-oOpasHblii Mpodib B MOMEPEYHOM CEYESHUH,
umerome Ay Lyo, pasayro 270 MM, mmpuHy lyo, paBHYI0 625 MM, BbICOTY h)g, paBHyIO 230
MM, W TOJIIHHY €20, paBHyr0 170 mwm (¢wur. 2a), noMemarT B Me4b, B KOTOPOH BOCCO3JaHBI
pabouue ycnoBusi, Kak mokaszaHo Ha ¢ur. Sa, 5b, 5S¢ u 5d. Ha ¢ur. 5a u 5b uzobpaxeHbr
MIOTIEPEYHBIC CEUEHHs UCTIBITATEIbHON YCTAHOBKY JUJIsl UCIIBITAHUS 3y0a, HE COOTBETCTBYIOLIETO
N300pETeHHIO, U COTJIACHO M300PETEHHIO, COOTBETCTBEHHO, B TOMEPEUHON CpeaHEeH IIOCKOCTU
yKka3zaHHOro 3y0a. Pasmepsr t, u, w, y u z paBubl 440 mm, 160 mm, 160 mm, 330 MM u 500 mwm,
coorBercTBeHHO. Ha dur. 5S¢ u 5d nmokasan Bua B nmepcrnekTuBe yCTAHOBKH JJIs1 0a30BbIX 3yObEB.

[Tepromuuecky BO3AyX MOJ AaBiIeHHeM 4 Oapa M IpU TeMITepaType OKpyKaroLel cpebl
(20 °C) mponyBaeTcst Ha HIDKHIOIO NEPEXOAHYIO IOBEPXHOCTb 3yObeB uepe3 KaHasl U3 OKCHAa
ATFOMMHUS C BHYTPEHHUM TUAMETPOM, PAaBHBIM 25 MM, 3aKpPbITBIM Ha KOHILE U COAEPIKAIIUM
npope3b wwupuHOM 4,5 MM u puuHON 270 MM, MO3BOJSAIOLIUM BO3AYXY BBIXOAWUTH B
HalpaBJIeHUH, YKa3aHHOM cTpeJkoi 56 Ha ¢ur. 5a u 5b.

VYknagovyHasi MOBEPXHOCTh KaXKI0T0 3y0a JIeKHT Ha AByX psipax 50, u 50, 6nokos RI34, a

pe3epByapHasi MOBEPXHOCTb omupaercss Ha psin 52 OmokoB RI34, OOk HUMEOT TOJIIMHY,
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pasuyto 60 mm. bioku RI34 54, u 54, onmpatorcst Ha 1Ba psina 6;okoB RI30, kaxablid psg uMeeT
TOJILIUHY, PaBHYIO 60 MM.

OOpaOaTbIBalOT TOJBKO TOpPLIEBblE MOBEPXHOCTH 3yObeB. (OcTanbHble MOBEPXHOCTU
COXPAaHSAIOT COCTOSIHUE TMOCTIE JIUTh U UMEIOT MUKPOCTPYKTYPY KOpKU. ToplieBble MOBEPXHOCTH
TEIUION30JINPOBAHbI BEPTUKAIBHOW CTEHOMW, cocrosimed u3 ciosi 6sokoB RI28 u nByx crnoes
onokoB RI30 (Tonpko omHa W3 OBYX CTeH u300pakeHa Ha (ur. 5¢), mpuueM KaskAblid CJIOH
OJIOKOB MIMeeT TOJIIUHY, paBHYIO 60 MM.

Boiinok 55 Insulfrax® Tommuuoit 12 MM, npomaBaemsiii kommanueil Unifrax, 3a
KOTOpeIM crnenyer psin 57 OnokoB RI30 rtommuuol 60 MM, yKIaAbIBAeMbIX Ha BEPXHIOKO
MIOBEPXHOCTb Kax10ro 6a30Boro 3yoda.

brnoku RI28, RI30 u RI34 nponatorcs komnanuei Saint-Gobain Performance Ceramics
& Refractories.

HcnbiTanne NpOBOAMIN Ha JBYX 0a30BbIX 3yObsX, U3TOTOBJIEHHBIX U3 OAHOIO U TOTO Xe
marepuana ER1195, mponaBaemoro xommanuei Saint-Gobain SEFPRO, pasmerneHHbIX psioMm,
npu4eM OfMH U3 0a30BBIX 3yObeB HE MMEET TEIUIOM3OJMPYIOIIEro CJIOs U BBICTYIAET B POJIU
5TaJlOHa, a JApyrod 0a3oBblii 3y0 TOKPHIT TEIUIOM3OJHUPYIOIIUM CJIOEM, TIPU 3TOM
TETUIOU30JIMPOBAHHAS] MOBEPXHOCTb MPOXOAUT MO BCEM YKIAJAOYHON MOBEPXHOCTU U MO BCEM
HIDKHEH NepexonHON MOBepXHOCTH, 00pasysl TeIIOM30JMPOBAHHBIN 3y0. TEIION30JUPYIOLIHHA
CJIOH M3TrOTOBJIEH U3 Boiloka Insulfrax®, nmeromero NOCTOSIHHYIO TOJIIUHY, PaBHYIO 12 MM, 1
teronpoBoaHocTs npu 20-1000 © C, cocrapnsromyro mMenblue 0,5 Br-m! K, [IPONaBAEMOT 0
kommanueir Unifrax. Ero npuknensaroT Ha mecto ¢ nomoupio Fixwool® FX, mpomgaBaemoro
komnanuen Unifrax.

Tepmonapa T, pacmonokeHue KOTOpOM yka3aHo Ha (ur. 5c, HUCHONB3yeTcs st
peryJMpoBaHusl ra3oBOM TOPENIKHM, TaK 4YTO TEMIepaTypa Ha CTOPOHE BEpXHEN MNepexOAHOH
MIOBEPXHOCTH ABYX 3yOb€B MOXKET PeryJInpoBaThCS.

VcnibiTaHue TPOBOIMTCS CIEAYIOLUINM O0Opa3oM, TEMIIEPATypy PEryJHPYIOT C MOMOIIBIO
tepmonaps! T:

- TeMIeparypy MNoBbIIaOT OoT KoMHaTHOW 1o 1400 °C co ckopoctero 25 °Clu, Oe3
00Ty BKH BO3AYXOM,

- Temneparypy nopaepxkusaroT Ha ypoBHe 1400 °C B TeueHme 1 uaca, Oe3 oOmyBKHU

BO3YXOM,
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- TeMrmeparypy mnoanepskuBaroT Ha ypoBHe 1400 °C B TeueHue 6 4acoB C OOmyBKOIt
BO3YXOM,

- Temmeparypy mnonaep:kuBaroT Ha ypoBHe 1400 °C B TeueHwe 6 4, Oe3 oOmyBKHU
BO3AYXOM,

- 2 mpeaployliye CTaAUH NOBTOPSAIOT S pas NOApsL,

- TeMIepaTypy MOHIKAKT A0 KOMHATHOM CO CKOPOCThIO 25 °C/u.

IToBpexnenns 3yObeB OLIEHUBAIOT BHU3YAIbHBIM OCMOTPOM. DTOT OCMOTP, BBIITOIHSIEMBbIH
70 U TIOCJI€ UCIBITAHUS], MO3BOJISIET BBIIBUTH BO3MOKHBIE TPELIIUHBI.

AHamu3 W onpeneNeHHe XapaKTepUCTUK MUKPOCTPYKTYPBI IMPOAYKTOB MOIYT OBITh
BBIIIOJTHEHBI C UCTIOIb30BaHUEM ONTHYECKOro Mukpockona Richert Polyvar 2, npennoyrurensHo
C YBEJHMUYEHHEM X5, B COUETaHUU C MPOTrPaMMHBIM OOECIeYeHHeM I aHaIn3a U300paskeHui
image J. Tlporpammuoe oOecredeHue aisi aHaiuM3a W300paKEHUIN TMO3BOJSIET BBIWIEHSTh
He3aBHCHUMbIE KPUCTAJLIBI (T. €. KPUCTAJUIbL, OKPY>KEHHbIE CTEKJIOBUAHON (a30ii) U onpeneauThb
UX TUIOLIAJb MOBEPXHOCTH. B 4aCTHOCTH, MOYKHO BBIZEIUTH KPUCTAJLIBI CBOOOIHOTO AMOKCHIA
LUPKOHUSl MJIU 3BTEKTUKU OKCHJ ANFOMUHUSA-TUOKCUA UUPKOHUS. COXpaHSKTCS TOJBKO
KPHCTAJLIBI C TUIOLIAIBIO MIOBEPXHOCTH OobIie 12 MKM’.

OnennBaroT KommuecTBo KpucTawioB (Nc) Ha MM? MOBEPXHOCTH C MHUKPOCTPYKTYpOIt
Kopku (Nc MOBEPXHOCTH) U Ha MOBEPXHOCTH, PACIOJOKEHHONW Ha 4 CM BHYTPH UCCIEAYEMOro
obpasua (Nc¢ BHyTpeHHuit). [IprBeneHHbIe 3HaUYEHUS] COOTBETCTBYIOT CPEIHIUM 3HAYSHHSIM IS 4
HaOOpOB H3MepeHuil. PacCUnTBIBAIOT COOTHOLIEHHE MEXKAY MOKazaTensaMu Asi NC IOBEPXHOCTH
u Nc BHyTpeHHero. OTHOLIEHHE BbIlIe 4 YKa3bIBa€T HA MUKPOCTPYKTYPY KOPKH.

XUMHUYECKUM aHaIU3 MNPOAYKTOB HU3MEPSAIOT ¢ NOMOLIbI «MHIYKTHUBHO CBSI3aHHOMN
mnasMbel» uiau ICP mocne Toro, kak MaTepual, KOTOPbI JOJKEH OBITh MPOAaHAIN3UPOBaH, ObLI
npokayien npu 1000 °C B TedyeHwe ONHOTrO 4Yaca, AJII HJIEMEHTOB, KOJIMYECTBO KOTOPBIX HE
npesbiaer 0,5 %, u ansa 6opa u nutua. YToOBI ONpenenuTh CoIepKaHue APYIHX 3JIEMEHTOB,
IpaHyjly Marepuana, KOTOPBIH MOJDKEH ObITh INPOAHANINW3UPOBAH, H3TOTABIHBAT IyTEM
IUIABJICHUs] ~Marepuaja, 3aTeM [pPOBOAST XMMHUYECKMM aHajiu3 C  HCIOJb30BaHUEM
PEHTTEHOBCKOI'O M3JIy4€HUsI.

TennonpoBOAHOCTD TETUIOM30IUPYIOIIErO CII0sT OOBIMHO ONPENEINIOT KaK MPOU3BEIeHNE
K03 uUIIeHTa TeMIIepaTypONPOBOAHOCTH, KaXyIIeHCsl IUIOTHOCTH U YIENbHOH MaccOBOMH

TCIIIIOCMKOCTH.
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Koadpduuentr auddy3un TEMIOU30IUPYIOLIEr0o CI0sS U3MEPSIOT METOAOM BCIIBILIKH C
HCIIOJIb30BAHUEM TaJIOT€HHOM JamIibl MOIHOCTHI0 1000 Br.

Kaxyyroocs IIOTHOCTh ONPEAeNstOT MyTeM B3BELIMBAHMS W3BECTHOIO KaXKyIErocs
o0beMa TeIUTOM30IUPYIOIETO CIIOs, KKYINasicsl MIIOTHOCTD SIBJISIETCSI OTHOIIEHUEM pe3yJibTara
yKa3aHHOTO B3BELIMBAHUA U YKa3aHHOTO KaXyIlerocst oonema.

VYnaenbHas TEMJIOEMKOCTh U3MEPSIIOT C MOMOLIBI0 nudpdepeHInanbHON CKaHUPYOIIen
kanopumerpu (vu J1CK).

IIpoBeneHHOE HCIIBITAHNUE TIOKA3bIBAET, YTO 3TAJOHHBIHN 3y0 MOCe UCIIBITAHUS UMEET JIBE
TPELUHBbI, PACHOJIOXKEHHbIE HAa HUXKHEH IIePeXOJHON IIOBEPXHOCTM M Ha pe3epByapHON
NIOBEPXHOCTH, AMUHOH Oonbine 100 MM 1 pocseToM OT 0,5 10 1 MM. TEIION30JINPOBAHHBIH 3y0
COTJIACHO M300PETEeHHIO HE NMEeET TPELIHH.

Bropoii TecT mpoBozmAT Ha BYX 0a30BbIX 3yObsX, CHENAaHHBIX W3 OXHOIO U TOTO XKe
matepuana ER1681, mpomaBaemoro kommanueid Saint-Gobain SEFPRO, pacmnonoskeHHbIX
PSAOM.

IlepBbrii 0a30BbId 3y0 HE MMEET TEIUIOM3OJUPYIOIIErO CJIOS M BBICTYMAET B POJIH
5TaJIOHA.

Bropoii u3 ykasaHHBIX 0a30BBIX 3yOb€B MOKPBIT TEIUIOM3OIUPYIOIINM CIIOEM, MIPU 3TOM
TEMJION30JIUPOBAHHAS MOBEPXHOCTh MPOXOAUT MO BCEH YKIAAOYHOW TOBEPXHOCTH W BCEH
HIDKHEH TMepexXOqHON MOBEPXHOCTH, 00pas3ysl TeIUIOM30JMPOBAaHHBI 3y0 B COOTBETCTBHU C
n300peTeHneM.

Tennonsonupyromui CJI0H COCTOUT M3 KOMIIO3UTHOIO MaTepHala ¢ KepaMHU4YeCKOH
marpuneii (CMC), uMeroInero mocTOsIHHYIO TONIIHMHY, PaBHYIO 13 MM, U TeNJIONpPOBOAHOCTH
npu 20-500 °C menpuie 0,6 Br-m K. Vkasanneiii CMC coctouT Ha 44 mac.% M3 TKaHBIX
MAaTCPUAJIOB, U3TOTOBJICHHBIX M3 BbIIICJIOYECHHBIX CTEKIITHHBIX BOJIOKOH, UMCHOIINUX COACPKAHUE
auokcuaa kpemHuusi oosnbine 90 mMac.%, U M3 MaTPULIBI OKCHIA AJIFOMUHUS U THOKCUAA KPEMHHUS
ans ponosnHeHus. OH MMeeT OTKPBITYIO MOPUCTOCTb, PaBHYIO 38 %, Kaxyllylocs IUIOTHOCTD,
paBuyro 1,65 r/cm3, conepxkanue Al,Os, paBHoe 42 %, comepxanue SiO,, paBHoe 57 %, u
COAepKaHWe IPYrux OKcuaos, paBHoe 1 %, comepxanme Al,Os;, Si0; u npyrux OKCHIOB
BBIPQ)KEHO B MAacCCOBBIX IPOLIEHTaX OT OKCHJOB YKa3aHHOIO KOMIIO3UTHOTO Marepuana ¢

KepaMU4EeCKOU MaTpULEH.
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[Tocne wucHbITaHUS TEIUIOW3OJIMPOBAHHBIA 3y0 coriacHo wu3o0perenuro (¢ur. 6a)
NPAaKTHYECKH HE MMEeT TPEIIMH, TOr[a Kak 3TaJOHHbIA 3y0 (¢ur. 6b) mpoHM3aH TpeluHaAMH,
0003HaYEHHBIMH YE€PHBIM MapKePOM, YTOOBI clienaTh UX OOJbIIE 3aMETHBIMH Ha U300paskeHNUH.

Tenmepp siICHO BHIOHO, 4YTO H300pEeTEHHE TIO3BOJIAET TMOBBICHTH CTOHKOCTH K
PacTPECKUBAHUIO U, TAKUM 00Pa30oM, YBEIUUUTH CPOK CIY>KOBI MeUH.

Koneuno, m3o0pereHne He OrpaHMYMBAETCS NPHUMEPAMH, KOTOPBIE NMPUBENEHbI TOJBKO
anst wuoctpauu. Camo coOol pasyMeercsi, YTO ONHCAaHHbIE BApUAHTBI OCYIIECTBJIECHHS
ABJISIFOTCS IPOCTO MPUMEPAMHU U UYTO OHU MOTYT OBITb U3MEHEHBI, B YACTHOCTH, IyTEM 3aMEHbI

TEXHUYECKUMU SKBHUBAJIEHTAMH, HE BBIXOS, TAKUM 00pa3oM, 3a paMku oObemMa U300peTeHHsl.
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OOPMYVYIJIA U30BPETEHUA

1. TenmousonupoBaHHbIN 3y0, MpeAHA3HAYEHHBIN U PA3MELIEHHs B MPOMEKYTOUYHOM
psiny (18) crexknoBapenHoii neun (10), BKiIrOYarOIeit:

- pesepByap (12), umeromuii Bepxauii kpait (25);

- MeTaJUIMYeCKyI KOHCTPYKIHo (14) u

- Haxactpoiiky (16), BkimrOYaromyr OOKOBYIO CTeHKY (26) u  yKka3aHHBIN
IIPOMEKYTOUHBIN PsIN;

YKa3aHHBIH TeTUION30JIMPOBAHHBIN 0a30BBIH 3y0 BKIIIOYAET:

- JUTON MM credeHHbl Oa3oBblii 3y0 (20), umeromuii L-oOpasHelii mpoduns B
MOMEPEYHOM CEeYeHHMH, KOTOphIi BKJrOUaeT ornopy (30) Haxctpoiiku u omopy (32) pesepByapa,
IpUYeM yKa3aHHbIN 0a30BbIi 3y0 00pa3yeT BHEIIHIOK MTOBEPXHOCTb, COCTOSINYIO U3

— TepBOHl U BTOpOH TOpueBbIX nosepxHocTel (201; 20,), obpasyromux niauny (Lag)
6azoBoro 3y0a,

- HIWKHeH mnoBepxHOCTH (203), BKIIOYAIOUICH TOPH3OHTAJIBHYIO YKJIAIOYHYIO
noBepxHOCTh  (2014), TNpeAHA3HAYEHHYI0 Ml ONOPbl HAa METAJUIMYECKYIO
koHCTpykumioo  (14), pesepByapHyro moBepxHOCTb (205), oOpalueHHy K
BepxHeMy Kkparo (25) pesepByapa (12), 1 HIKHIOH MEPEXOJHYIO MOBEPXHOCTH
(2014-12), COEAMHSIOLIYIO YKJIAAOYHYK MOBepXHOCTh (2014) U pe3epByapHYyIO
noBepxHOCTb (2017);

- BHeIIHel 00koBOM moBepxHOCTH (204),

- BepxHel noepxHocTH (205), BKIFOUaromel noBepxHOCTh (2026) HAACTPOIKH, HA
KOTOPYIO NIOJDKHA OnMuUpaThesi OOKOBas CTeHka (20), M BEPXHIOW TMEepPEeXOIHYIO
NOBEPXHOCTH (20,6.3), COEAMHSIOMYIO MOBEPXHOCTh 20,6 HAACTPOHKH U HUIKHIOO
MOBEPXHOCTH (203);

- TeruIoM3OMMpyROMmHH cioii (40), mMeromumii TemronposoxHocTs Huke 2,0 Brom™ K
npu 20-500 °C, oOnanmarouiuii JOCTATOYHOM >KECTKOCTBIO, YTOOBI OBITh CAMOHECYIIHM, U
MIOKPBIBAIOIINH TEIIOM30IMPOBAHHYIO TOBEPXHOCTH 0a30BOr0 3y0a,

yKa3aHHAs  TeIJIOM30JIMPOBAHHAS  MOBEPXHOCTb  BKJFOUEHA B  HIDKHIOK

nosepxHOCTh (203) ykaszaHHoro OasoBoro 3y0a, NHPOAOJDKAETCs 10 HIXKHEH



PCT/EP2019/059122 2 WO 2019/197484

nepexonHol moBepxHOCTH (2014.127) W cocraBisier Oombme 20 % HuKHEH
nepexoaHon noBepxHOCTU (2014.12),

VKa3aHHBIM TEIJIOU30JHUPYIOLIUM CJIOW UMEET XUMHUYECKHIl COCTaB B MAaCCOBBIX
MPOLIEHTaX OTHOCHTEJIBHO OKCHJIOB, IpPH KOTOPOM CYMMAapHOE€ COAep KaHhe
A1203, SiOz, Zr02, CaO, NazO, MgO, Kzo, Ti()z, F6203, HfOz, P205 u Y203
Oonbure 80 %.

2. TennousonupoBaHHbI 0a30BbIi 3y0 Mo m. 1, rie HUXKHAA MEpeXOAHas MOBEPXHOCTH
(2014.12) BKJIIOWAET HIKHIOKO CTBIKOBOUHYIO TOBEPXHOCTh (23), COEOUHSIIOIIYIO
ykasanHyoo onopy (30) HaxcTpoiiku u onopy (32) pesepByapa, U TEIUIOM30JIHPOBAHHAS
MOBEPXHOCTh TPOJOJKAETCS TaK, YTOOBI MOKPBIBATh IO MEHbIIEH Mepe yKa3aHHYHO
HIDKHIOIO CTBIKOBOYHYIO TIOBEPXHOCTD (23), MpHYeM HIDKHSIS CTBIKOBOUHASI TOBEPXHOCTh
(23) npenmoYTHTENHHO COEAMHSET TOPH3OHTAJBHYIO IOBEPXHOCTh omopel  (30)
HAJICTPOWKH, BKJIIOUAs VYKJIAAO4YHYIO MOBepXHOCTh (2014), U TOPU3OHTANIBHYIO
MOBEPXHOCTH OMOpHI (32) pesepByapa, BKIIOUAs pe3epBYaAPHYIO MOBEPXHOCTH (2017).

3. TennousonuposaHHbIi 0a30BbIi 3y0 mo n. 1 wnu 2, rae Termonsonupyomuii cioit (40)
HUMeeT MPOYHOCTDb Ha paznaBiuBaHue Oosbme 10 MITa.

4. TennowsonupoBaHHbIi 0OasoBbii 3y0 mno mobomy w3 mnm  1-3, B KOTOpOM

)
TETUION30JIUPYIOIIHHA ol (40) comep:KuT, MPEaNOYTUTETLHO COCTOUT U3 KOMIIO3UTHOTO
MaTeprana ¢ KepaMHYeCKOW MAaTpPUILIEH, COCTOSIIIEr0 M3 BOJIOKOH, CBSI3aHHBIX BMECTE
KepaMUYECKON MaTpULIEH.

5. TemnomnsonupoBaHHBIN 0a30BBIH 3y0 MO M. 4, Te BOJOKHA H3TOTOBJIEHBI U3 OKCHIHOTO
Matepuana, coaepsxkamero Oonbime 50 wmac.% AlOs;, wwumun Si0;, w/umn ZrO,
OTHOCHUTEJIbHO OKCHJOB, W/WJIM TA€ BOJOKHa COCTaBisAOT Oonpme 30 % w
npeanoyTuTeabHo MeHbine 70 % oObeMa KOMIO3UTHOTO MaTepHalia ¢ KepaMH4YECKOM
MaTpPULEH.

6. TemousonupoBaHHbIH 0a30BBIi 3y0 MO M. 5, Iie BOJOKHA BHIOPAHBI U3

—  BOJIOKOH, COCTOSIIIUX M3 OKCUAA ATFOMHHHSI OoJibie ueM Ha 95 mac. %,
— BOJIOKOH, COCTOSIIIUX U3 JUOKCHIA KpeMHUs OoJbine ueM Ha 95 mac.%,

— BOJIOKOH, COCTOSIIMX M3 MyJutiTa Oosblie yeM Ha 95 mac.%, u

— BOJIOKOH, COCTOSIIIMX M3 CTeKJIa Oobine yeM Ha 95 mac.%.
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10.

11.

12.

13.

14.

15.

TerousonupoBanHblii 0a30BbIH 3y0 Mo mr0OOMy U3 . 4-6, rie MaTpula CONEpPKHUT
A1203 n/unu SlOz

TerousonupoBanHbii 6a30BbI 3y0 Mo Jr0OOMY U3 mm. 4-7, rie MaTpuia COOEPKHUT
bonbie 65 mac.% AlyO; w/unu 6onbine 15 u menbiue 35 mac.% SiO,, w/unu cogepkut
MeHbIne 3 Mac.% okcuaoB, oTaHUHBIX OT Al;O3 u Si0y, OTHOCHTETBPHO MAaTPHILIBL,
TenmounzonupoBaHHbIi 0a30BbIi 3y0 MO TIOOOMY 13 Tl 4-8, rie KOMIIO3UTHBII MaTepua
C KEpaMHYeCKONM MaTpulleil uMeeT CIEAYIOLIUNA XHUMHYECKUH COCTaB B MAaCCOBBIX
MPOLIEHTAaX OTHOCUTENBHO OKCUIOB, COCTaBNsIOUi B cymme 100 %o:

- Si0;: 47-67 %,

= A1203I 32-52 %;

- pasHble okcHbl, oTaudHbie 0T Al,O5 u Si0,: Menble 5 %.
TennonsonupoBanHelii  Oa3oBblii 3y0 mo mobomy w3 mm  1-9, B KoTOpOM
TETJIOU30IUPYIOLIHH ¢JoH (40) MPUKPETIEH K TEIUION30JIMPOBAHHON MOBEPXHOCTH.
TennousomupoBanHeli  06a3oBeli 3y0 mo mobomy w3 mm.  1-10, B koTopom
TEIUION30JIMPOBAHHAS MTOBEPXHOCTh MPOAOJDKAETCS 10 MEHbIIEeH Mepe A0 YKJIaJo4HOI
MOBEPXHOCTH /WK IO pe3epByapHOi moBepxHOCTH (2017).

TennonzonupoBanHelii  6azoBelii 3y0 mno mobomy u3 mnm  1-11, B koTropom
TETION30JIMPOBAHHAST TMOBEPXHOCTh cocTaBisgeT Oonbime 60 % HIKHEH MepexoaHOu
noBepXHOCTH (2014.12).

TennonzonupoBanHelli  0azoBelii 3y0 mno mobomy u3 nm  1-12, B koTOopoMm
TEIUIOU30JIUPOBAHHAS MOBEPXHOCTb IPOAOJIKAETCS 110 MEHbIell Mepe A0 YacTH
TOPU30HTAJIbHOW YacTH HIDKHEeW mnepexoqHoi mnoBepXxHOCTH (2014.12), obpasyemoii
OINOPON HAZCTPOMKH.

TennounzonuposanHbIii 0a30BbIi 3y0 mo MoboMy 3 mm. 1-13, roe Teron3onupoBaHHAs
MOBEPXHOCTh IPOJOJKAETCS IO MEHbIIel Mepe N0 YacTH YKJIAJOYHOW MOBEPXHOCTU
(2014).

TennonzonuposanHblii 0a30BbIi 3y0 no mobomy u3 mm. 1-14, roe TeruionsonupoBaHHas
MOBEPXHOCTb  MPOMOJDKAETCS N0 TOPU3OHTAJIbHOM YaCTH HIKHEH IMEPEXOIHOU
noBepxHOCTH (2014.12), oOpa3yeMoii omopoii pesepByapa, He TOKpbIBas YKa3aHHYIO

TOPU3OHTAJIBHYIO YaCThb.
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16. Teruton3onupoBaHHbIA 0a30BBIH 3y0 Mo J0OoMy U3 mm. 1-13, rae Teron3oaupoBaHHAas
MOBEPXHOCTh IPOJOJDKAETCS [0 MEHbIIeH Mepe 10 YacTH TOPU3OHTAJbHOM uacTu
HIKHEHN miepexonHoi moBepXHOCTH (2014.12), 0Opa3yemoli onopoit pesepByapa.

17. Tenuon3onupoBaHHbIH 0a30BbIi 3y0 1Mo modomy u3 nm. 1-16, rae Temmon3oMupyro i
cioii (40) U3roTOBJIEH M3 CIIEYEHHOTO MaTepualia W/uiau 00JlaaeT TEerIONPOBOAHOCTHIO
mesbine 0,6 Br-m™ - K™ mpu 20-500 °C.

18. TeruonsonupoBaHHbIM 0a30BbIi 3y0 1o mobomy u3 nm. 1-17, rae Temnon3onupyro i
cioit (40) uMeeT MHOTOCJIOMHYIO CTPYKTYPY, BKJIIOYAIOLIYIO MPH HAJOXXKEHUH APYT Ha
Apyra TepBbli CJIOH KOMIIO3UTHOIO MaTepuaja ¢ KepaMH4YeCKOW MaTpuLel,
3aMOJHAOIIUN MaTepUall, UMEIOIIHUN TEIIONPOBOAHOCTb MeHbLIe 2,0 Br-m' K pu 20-
500 °C, u BTOpOI#1 CJIOH KOMIO3UTHOTO MaTepuaia ¢ KepaMU4eCKON MaTpuLeH.

19. CrexnoBapenHnas neus (10), BKIFOYArOIAs:

- pesepsyap (12), umeromuii BepxHuid kpai (25);

— METAJUTMYECKYI0 KOHCTpyKLuio (14) u

- HazacTtpoiiky (16), Bkroyaromyo OOKOBYIO CTeHKy (26) u npomesxkyTouHblil psazn (18),
BKJIFOUAIOIINH TETJION30IUPOBAaHHbBIN 0a30BbIi 3y0 no modomy u3 . 1-18, mpu aTom

OOKOBast CTeHKa HaJCTPONKHU OMUPAETCs Ha MMOBEPXHOCTh HAACTPOIKHU Oa30Boro 3yoa,

YKJIaZJOYHasi TIOBEPXHOCTb 0a30BOro 3y0a OMHMPAETCs] HA METAJUIMYECKYI0 KOHCTPYKLHIO,

pe3epByapHasi MOBEPXHOCTh 0a30BOro 3yda oOpaleHa K BEpXHEMY Kpato pe3epByapa.
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