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(57) ObecrieueH cocTaB CTekla, KOTOpeIi comepxut SiO, B kommuectBe oT 50,0 mo 65,0 mac.%; Al,O; B

konuuectBe oT 18,0 10 23,0 mac.%; CaO B konuuectse oT 1 g0 8,5 mac.%; MgO B konuuectse ot 9,0 10
14,0 mac.%; Na,O B kommuectBe ot 0,0 10 1,0 mac.%; K,O B xomuuectse ot 0,0 g0 1,0 mac.%; Li,O B
kxonmmyectBe ot 0,1 10 4,0 mac.%; TiO, B xonmdgectBe ot 0,0 1o 2,5 mac.%, Y,0; B konmudyectBe oT 0 110
10,0 mac.%; La,O; B xomuuectBe ot 0 1o 10,0 mac.%; Ce,O; B konuuectBe ot 0 1o 5,0 mac.% u Sc,0;
B konmmaectBe oT 0 1o 5,0 mac.%. CTexIoBOIOKHA, IOMyYeHHBIE U3 COCTaBa HACTOSIIETO M300PETEHHS,
MOYKHO UCIIONIF30BaTh B IPUMECHEHUSX, KOTOPEIC TPEOYIOT )KECTKOCTH U IMEIOT MOAYIb YIPYTOCTH OT 88
1o 115 I'Tla. Takre nprMeHEHHSs BKIIIOYAIOT TKAHbIE MAaT€PUaIIbI ISl UCIIOJIb30BAaHUs TPH (OpMHUPOBAHUH
JIoTIacTel BETPSHBIX TYPOUH M a9POKOCMHIYECKON TEXHUKH.
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BBICOKOKAYECTBEHHASA CTEKJIOBOJIOKOHHASA KOMIIO3UIINA C
YIAYYITEHHBIM MOAVYJIEM YIIPYT'OCTH

Onucanue

PoacTBeHHbDbIE 3aIBKH

[0001] CornacHo HacTosilell 3asiBK€ HCHPALINBAETCS MPUOPUTET B COOTBETCTBUU C
npeaBapuUTENbHON 3asBKOM Ha Bbinady nateHta CHIA ¢ cepuiiabim Ne62/771250, noganHo# 26
HOosi0pss 2018 r., mox HasBaHMeM «BBICOKOKaUECTBEHHAs CTEKJIOBOJOKOHHAsE KOMITO3HMLIUS C
YJIYYLIEHHBIM MOJAYJIEM YIPYTOCTWU», MOJHOE PACKPBITHE KOTOPOH BKIIOYEHO B HACTOSALIUN

JOKYMEHT CCBIJIKOM.

IlpexmecTBYOIMMA YPOBEHb TEXHHKH HACTOSIIIETQ H306DeTeHl/lﬂ

[0002] CrekIOBOJOKHA HW3TOTABJIMBAIOT U3 PA3JIMYHBIX CHIPHEBBIX MAaTEPUAJIOB,
OOBbEANHEHHBIX B KOHKPETHBIX HPOMOPLHAX C MOJyYE€HHEM >KeIaeMOH KOMIO3HMIUH, OOBIYHO
Ha3bIBAEMON «CTEKOJIbHAS IIHUXTa». DTy CTEKOJIbHYIO LIMXTY MOKHO IUIABUTH B IUIABUJIBHOM
YCTPOMCTBE, U PACIUIABJICHHOE CTEKJIO BBITSITUBAIOT B HUTH 4epe3 (uiibepbl WIH (QHIbEPHYIO
IACTHHY (TIOJNly4eHHbIE HHUTHU TaK)K€ HA3bIBAOTCS HEMPEPbIBHBIMU CTEKJIOBOJIOKHAMH).
IIpokneunBarouii COCTaB, COAEPIKAIIMII CMa3bIBAIOIIME BEIIECTBA, CBI3YIOIIUE CPEACTBA M
TUIEHKOOOPAa3yIoIue CBSA3YIOIKUE CMOJIbI, MOJKHO 3aTeéM HAHOCHTb Ha HUTH. [locne HaHeceHus
KJIesl BOJIOKHA MOXXHO cOOHMpaTh B OIHY WM OoJjiee Mpsiieil ¥ HaMaThIBaTh B YIAaKOBKY WIIH,
AbTEPHATHUBHO, BOJIOKHA MOJKHO HAapyOHTb BO BJIQXKHOM COCTOSHHUH U coOparb. CoOpaHHbIE
Hape3aHHbIE NPT MOXKHO 3aT€M CYIIUTh U OTBEPXKIATh ¢ 0Opa3OBaHHEM CyXUX HapyOJEHHBIX
BOJIOKOH, WJIH UX MOYKHO yITaKOBBIBATh B HX BJIAYKHOM COCTOSIHUU B BUZIE BJIAKHBIX HapyOJEHHBIX
BOJIOKOH.

[0003] CocTaB CTEKOIBHOM IUXTHI, BMECTE CO CTEKJIOBOJIOKHOM, U3TOTOBJICHHBIM U3 HEE,
9YacTO BBIPAKAIOT B MEpECUYeTe Ha OKCHIbI, COAEpKalInecss B Hel, 4yTo oObrdHO BKito4YaeT SiOy,
Al>03, CaO, Mg0O, B»03, NaO, K»0, Fe>0s3, TiO», Li20 u nogoOHble. MHOKECTBO THUIIOB CTEKJIA
MOYKHO TIOJTy4aTh U3 Pa3IHMYHBIX KOJHMYECTB STHX OKCHUIOB WJIM UCKIIFOYasi HEKOTOPBIE OKCUABI U3
CTEKOJIBHON UXThI. [IpIMeps! TAaKMX CTEKOJI, KOTOPBIE MOXKHO MOJy4aTh, BKIHOYAOT R-cTekIo,
E-crekno, S-crekno, A-crexno, C-crexno u ECR-crexno. CocraB cTeksia KOHTPOJIUPYET
oOpa3zoBaHHE U CBOWMCTBA MPONYKIIMOHHOTO CTeksa. [[pyrue XapakTepHCTHKH COCTaBa CTEKJa
BKJIFOYAIOT CTOMMOCTB ChIPbEBOTO MaTepHalia v BIHSHHE Ha OKPYKAIOLIYIO CPeny.

[0004] Hanpumep, E-ctexkno mpencraensier co0oi amoMOOOPOCHIMKATHOE CTEKIIO,

OOBIYHO OecCIIeNIOUHOE, U OHO OOBIYHO HCTOJNB3YETCS B JIEKTPHUECKHX MpuMeHeHusx. OnHum
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npenuMy1ecTBOM E-cTexina siBnsieTcs To, 4To ero Temreparypa JUKBUAyca odecriednsaet padoune
TEMITepaTypbl IS TIOJYYEHUSI CTEKJIOBOJIOKOH Kak cocTasisitomue okono ot 1900°F no 2400°F
(ot 1038°C nmo 1316°C). Knaccudukarnus cormacio ASTM nist Huteil u3 E-CTEKIOBOJIOKOH,
UCTIOJIb3YEMBIX B ITEYATHBIX IUIATaX U MPUMEHEHUSX JUIS aBUALUN M KOCMOHABTHUKH, ONPEIENseT
cocTaB Kak 52-56 macc. % Si0», 16-25 macc. % CaO, 12-16 macc. % Al,Os3, 5-10 mace. % B20s,
0-5 macc. % MgO, 0-2 macc. % Na,O u K,0, 0-0,8 macc. % TiO>, 0,05-0,4 macc. % Fe;O3 u 0-1,0
macc. % ¢dropa.

[0005] He conepxamue OOp BOJOKHAa MPOAAIOTCS IO TOPTOBBIM HAaUMEHOBAHHEM
ADVANTEX® (Owens Corning, Toneno, Oraiio, CIIIA). He conep>xamue 60p BOJOKHA, TaKHe
Kak packpbiTble B naTeHTe CIITA Ne5789329, BKIFOYEHHOM B HACTOSIIIMM JOKYMEHT CCBUIKON BO
BCEIl €ro MOJHOTE, MPEeAaraloT 3HaAUUTENbHOE YIydlIeHHe pabouux TeMIepaTyp OTHOCUTEIbHO
conepxatero 6op E-crekna. He congepaxartiue 60p CTEKJIOBOJIOKHA MOANAAAIOT MO ONpeeieHne
cornacHo ASTM st E-CTeKJI0BOJIOKOH U1l UCTIOJIb30BAHUS B XO3HCTBEHHO-OBITOBOI 00sacTH
PUMEHEHMSI.

[0006] R-cTekio sIBNSIETCS CEMEWCTBOM CTEKOJI, KOTOPbIE COCTOSIT TJIaBHBIM 00pa3oM u3
OKCHUJIOB KPEMHHs, aJIOMUHUS, MarHusl U KajblMs C XUMHYECKUM COCTaBOM, KOTOPBIH HaeT
CTEKJIOBOJIOKHA ¢ OOJIbIIEH MEXaHNYeCKOH MPOYHOCTHIO, 4eM E-cTeknoBonokHa. R-cTekiio nmeer
COCTaB, KOTOPBIH COAEPKHUT OT OKOJIO 58 1m0 okoo 60 macc. % Si0z, ot okosio 23,5 10 okono 25,5
macc. % Al,Os, ot okono 14 no okono 17 mace. % CaO mmoc MgO u MeHee 4eM OKOJIO 2 Macc.
% OpPyTruX KOMIIOHEHTOB. R-CTEKJIO cComepsKuT OOJbIIe OKCUIA TFOMUHUS M TUOKCHIA KPEMHHUS,
yeM E-cTexio, u TpebyeT Oojiee BBICOKMX TeMIepaTyp IUIaBIeHUs: 1 00pabOTKH pu 00pa3oBaHUU
BOJIOKOH. OOBIYHO TemmepaTypbl IUaBjieHUs U o0padoTku st R-crekna Boiie, yem s E-
CTeKJia. DTO TIOBBIIIEHHE TeMIEPaTypbl 00pabOTKH TpeOyeT HCMOJIb30BAHMS TOPOTrOCTOSIIETO
(byTepoBaHHOIO TUIATHHON TUIABHIIBHOTO yCcTpoiicTBa. KpoMme Toro, HemocpenacTseHHas OJIM30CTh
TEeMIepaTypsl JUKBUAYCA K Temreparype ¢popmoBanus y R-cTekna Tpedyer Toro, 4Todbl CTEKJIO
00pa30BBIBAJIO BOJOKHA MPHU BA3KOCTH MeHbIIeH, yeM y E-crekia, koTropoe oObrdHO obpasyer
BOJIOKHA 11pH okosto 1000 nya3 uiu okosio Toro. OOpazoBaHue BOJOKOH U3 R-crekia mpu 0ObMHON
BsizkocTH 1000 myas Oymer BEpOSITHO AaBaTh PACCTEKJIOBAHUE CTEKJIA, YTO BBI3bIBACT MPEPhIBAHNE
npoLecca U CHUKEHHYIO TPOJYKTUBHOCTb.

[0007] BbicOKOKa4eCTBEHHBIE CTEKJIOBOJIOKHA UMEIOT OOJIBIIYIO MPOYHOCTD U JKECTKOCTh
[0 CPaBHEHUIO C TPAAMLMOHHBIMU BOJOKHaMu u3 E-crekna. B udacTHOCTH, AJsi HEKOTOPBIX
NPOAYKTOB JKECTKOCTH SIBJISIETCS BaKHOW JJII MOJETHPOBAHUS M PaOOYMX XapaKTEPHUCTHUK.
Hanpumep, KOMIO3UTHI, TAKHE KaK JIONACTH BETPSHBIX TYPOHH, MOJYYEHHbIE U3 CTEKJIOBOJOKOH

C XOpOIIUMHU CBOWCTBAMU JKECTKOCTH, OynyT obecrednBaTh OoJiee UTMHHBIE JIOTIACTH BETPSHBIX
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TypOMH Ha BETPOIJIEKTPOCTAHLMSIX, B TO K€ BPEeMsi COXpaHsisi M3rud JIOMACTH B MPUEMIIEMbIX
npenenax.

[0008] Kpome Toro, skenaTelbHbl BHICOKOKaY€CTBEHHbBIE COCTABbI CTEKJIA, KOTOPbIE UMEIOT
MPEANOYTUTENIbHbIE MEXaHUYeCKe U (PU3NYeCKHe CBOWCTBA (HAMPUMEP, MOAYJb YIPYTrOCTH H
npeneNn MPOYHOCTH Ha PACTSDKEHHE), B TO JK€ BpPEeMsl COXpPaHsisl KeJlaeMble CIOCOOHOCTH K
dbopMoBaHUIO (HampuMep, TeMIlepatypa JUKBHIyCa M TEMIIEpaTypa BOJOKHOOOpPA30BaHUS).
Monaynp ynpyrocTu siBJsI€TCSI MEPOU KECTKOCTU BOJIOKHA, OMPEAENSIFOIIECH B3aUMOCBSA3b MEXKIY
Harpy3Ko#, NMpHJIOKEHHOH K Marepuaiy, U nedopmanuel, co3JaBaeMoil CaMUM MAaTepHaJIOM.
JKecmxuii mMarepuall MMeeT BBICOKHI MOIYJb YIPYrOCTH U H3MEHSIET CBOIO (DOPMY TOJBKO
HE3HAYUTEJIbHO MPH 3JIACTUYHBIX Harpy3kax. / #Okuii MaTeprai UMeeT HU3KUI MOIYJIb YIIPYTOCTH

U U3MEHSET CBOK (pOPMY 3HAUUTENBHO.

CYIHOCTHb HACTOSAIEr0 H300PeTEeHUs

[0009] Paznu4Hble THIMYHBIE BAPUAHTHI OCYIIECTBICHUS UIeH HACTOSIIErO M300peTeHMUS
HaIpaBJIeHbI HA COCTaB CTeKa, coaepxauuii: Si0O» B konmuyectse oT 50,0 no 65,0 macc. %; Al2Os3
B kojuuectBe OoT 18,0 mo 23,0 macc. %; CaO B komumuectBe or 1 nmo 5,0 macc. %; MgO B
kosmuectBe oT 9,0 no 14,0 macc. %; Na,O B konaudectse ot 0,0 1o 1,0 macc. %; K»O B konudecTse
ot 0,0 no menee 1em 1,0 macc. %; Li»O B konauuectBe ot 1,0 1o 4,0 macc. %; TiO2 B konuyecTBe
ot 0,0 mo 2,5 macc. %; Y203 B konmuectBe ot 0 1o 10,0 macc. %; La,O3 B konuyecte ot 0 10
10,0 macc. %; Ce203 B xomuuectBe oT 0 10 5,0 macc. % u Sc203 B konmuecTse ot 0 10 5,0 %.
Cocras cTekJa coneps:kut o0uyro koHeHTpauuio La,03+Y203 B koaudectse ot 2,0 1o 10,0 macc.
%.

[00010] B HekOTOpPbIX THUIMUYHBIX BapUaHTaX OCYILECTBIEHUS CTEKJIOBOJOKHO,
o0pa3oBaHHOE M3 COCTaBa CTEKJa, UMEeT MoAyJb ympyroctd ot 88 mo 115 I'Tla u mpenen
MPOYHOCTH Ha pacTsikeHue cornacHo ASTM D2343-09 no menblieit mepe 4400 MITa.

[00011] CocTaB cTekna MOXET Takke comepskarb ot 0 go okono 7,0 macc. % TaxOs; ot 0
mo okoso 7,0 macc. % Gax0s3; ot 0 mo okouso 2,5 macce. % Nb2Os u ot 0 go okoso 2,0 macc. %
V20:s.

[00012] B pa3nu4HbIX TUMIMYHBIX BAPUAHTAX OCYIIECTBJICHUS COCTaB CTEKJIA 11O CYLIECTBY
He coaepxut B20s.

[00013] B pa3nuuHbIX TUIMYHBIX BAPUAHTAaX OCYILIECTBIIEHUS COCTaB CTEKJIA COAEPKUT OT
6,0 no 10 macc. % Y»0s.

[00014] B pa3nuuHbIX TUIIMYHBIX BAPUAHTAaX OCYLIECTBIIEHHUS COCTaB CTEKJIA COAEPKUT OT

oouee uem 1,5 no 10 macc. % LaxOs.
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[00015] B pa3nuuHbIX TUIIMYHBIX BAPUAHTAX OCYILIECTBJIEHUS COCTaB CTEKJIA COAEPKUT OT
1,5 mo 3,5 macc. % Li20O.

[00016] B pa3nuuHbIX TUNMUYHBIX BAPHAHTAX OCYIIECTBIEHUS COCTAB CTEKJA COAEPKUT
otHomenue MgQO/(CaO+SrO) 6omnpiue 2,1.

[00017] B pa3snuuHbIX TUNMYHBIX BapUAHTaX OCYILECTBIEHHsS] COCTaB COAEPXKUT IO
MeHbLuen mepe 4 mace. % Y203, Lax03, Ce203 u Sc20s.

[00018] [omonHUTEIbHBIE TUIWYHBIE AaCMEKThl WIEH HACTOSIIEro H300peTeHHs
HarpasJIeHbl Ha CTEKJIOBOJIOKHO, 00pa30BaHHOE U3 COCTaBa, coaepkaiero: SiOz B KONIUYECTBE OT
50,0 mo 65,0 macc. %; Al>O3 B xonuuectBe ot 18,0 no 23,0 macc. %; CaO B konudecTBe oT 1 10
8,5 macc. %; MgO B xkonuuectse oT 9,0 no 14,0 macc. %; Na;O B konuuectse ot 0,0 1o 1,0 macc.
%,; K>O B xonmuectBe ot 0,0 1o menee uem 1,0 macc. %; Li»O B konuuectBe ot 0,0 mo 4,0 macc.
%; Ti102 B xomuuectse oT 0,0 10 2,5 Macc. %, Y203 B kommyectse ot 6,0 no 10,0 macc. %; LaxOs3
B kosmuectBe oT O mo 10,0 macc. %; Ce»O3 B komuuectse oT 0 mo 5,0 macc. % u Sc203 B
xonudecTse oT 0 110 5,0 macc. %. CTekI0BONIOKHO nMeeT Moayb ynpyroctu ot 88 no 115 I'Tla.

[00019] B pa3nuuHbIX TUITUYHBIX BAPUAHTAX OCYLIECTBIEHUs COCTaB coaepkut ot 0,5 1o
3,5 macc. % Li20.

[00020] B pa3nuuHbIX TUIIUYHBIX BAPUAHTAX OCYIIECTBJIEHUS COCTAB CTEKJIA COEPKUT OT
oonee uem 1,5 no 10 macc. % LaxOs.

[00021] B pa3nuuHbIX TUMUYHBIX BapHAHTAX OCYIIECTBIIEHUS COCTAB CTEKJIA COAECPIKHUT
otHommenue MgQO/(Ca0O+SrO) Gombiue 2,1.

[00022] B pa3snuuHbIX TUMHMYHBIX BapUaHTaX OCYILECTBIEHHS] COCTaB COAEPIKHUT IO
MeHnbiuen mepe 4 mace. % Y203, Lax03, Ce203 u Sc20s.

[00023] JlonmomHUTENbHBIE THUIUYHBIE BAPUAHTHI OCYILIECTBJIEHUS HAMpPAaBIE€Hbl Ha
CTEKJIOBOJIOKHO, KOTOpO€e nMeeT MoayJib ynpyroctu ot 89 no 100 I'Tla.

[00024] Ewe ogHM TUNTHYHBIE aCTIEKTHI MIEH HACTOSIIIEr0 M300pETEHNUs] HAMPaBJIeHbI Ha
cocod (opMUPOBaHMSI HEMPEPHIBHOTO CTEKJIOBOJIOKHA, MPeNyCMaTPUBAKOIINI oObecrneyeHue
pacIIaBJIeHHOIO COCTaBa CTEKJa U MPOTATHMBaHUE PacIUIaBIEHHOIO COCTaBa 4depe3 OTBEPCTUE C
MOJIyYEHUEM HETIPEPBIBHOTO CTEKJIOBOJIOKHA.

[00025] Eme ogHM TUNTHYHBIE aCMIEKTHI HIEH HACTOSIIIEr0 M300peTEeHNUs] HAMpaBJIeHbl Ha
ApPMHUPOBAHHBIA KOMIIO3UTHBIA MPOAYKT, COAEPIKAIIUI TMOJMMEPHYIO MAaTPHUIy U MHOXECTBO
CTEKJIOBOJIOKOH, OOpa30BaHHBIX M3 COCTaBa CTekia, copepskamiero Si0; B kommuectse ot 50,0 1o
65,0 macc. %; AloOs B konuuecTse ot 18,0 10 23,0 macc. %; CaO B konuuectse ot 1 10 5,0 macc.
%:; MgO B xonmuectse ot 9,0 no 14,0 macc. %; Na;O B konuuectse ot 0,0 no 1,0 macc. %; K,O B
koaudectBe oT 0,0 mo menee uem 1,0 macc. %; Li»O B konuuectBe ot 1,0 mo 4,0 macc. %; TiO2 B

kosmuectse oT 0,0 1o 2,5 macc. %, Y203 B konmuuectse ot 0 10 10,0 macc. %; LaxO3 B konuuecTse
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ot 0 1o 10,0 macc. %; Ce20s3 B xoauuectBe oT 0 10 5,0 macc. % u Sc203 B konmuuectse ot 0 10 5,0
macc. %. CocTaB cTekia copeput odmyro koHneHTpanuio Lax03+Y20; B konudectse ot 2,0 10
10,0 macc. %.

[00026] CrexnoBonokHa MMeET Moayab ymnpyroctu ot 88 no 115 I'Tla u npenen
MPOYHOCTH Ha pacTsikeHue cornacHo ASTM D2343-09 no menblieit mepe 4400 MITa.

[00027] B HeKOTOpPBIX THUIHUYHBIX BapUAHTaX OCYINECTBIEHUS apMHUPOBAaHHBIN
KOMITO3UTHBII MPOAYKT HAXOIUTCS B BUAE JIONACTU BETPSHON TYpPOUHBL.

[00028] Belmeyka3zaHHOe U Apyrue OOBEKTHI, MPU3HAKH M MPEUMYIIECTBA HACTOSIIETO
n300pereHnst OyayT pacKpbIThl OOJIee MOJHO HIDKE B HACTOSIIEM JOKYMEHTE IIPU PACCMOTPEHUHN

noAPOOHOTO OMMUCAHUS, KOTOPOE CIIeyeT Aajiee.

IoapoOHoe onHcaHHe HACTOSIIIEro H300peTeHus

[00029] Eciu He yka3aHO MHOE, BCE TEXHUYECKHUE U HAYUYHbIE BBIPAXKEHUS, UCIIOJIb3yEeMble
B HACTOSIILIEM JOKYMEHTE, UMEIOT TaKOe JK€ 3HaYeHHUEe, KaK OOBIYHO OHMMAETCS! CIIELIMAINCTOM B
o0lacTh TEXHUKH, K KOTOPOH OTHOCATCS OTH THIIMYHbIE BApUAHTBI OCYILIECTBJICHHS.
TepmMuHoMOrHsA, UCHOIB3yEMasl B ONMMCAHUU HACTOSILIETO JOKYMEHTA, MPEAHA3HAYEHA TOJIBKO IS
ONUCAaHMsl TUINUYHBIX BAPUAHTOB OCYLUECTBJIICHUS W HE NpEeAHA3HA4YeHa Ui OrPaHUYeHUs
TUNMYHBIX BapUAHTOB oOcCyIlnecTBieHus. ClenoBaTesbHO, OCHOBHbBIE HIEH H300peTeHHs He
OrPaHUYMBAIOTCS KOHKPETHBIMH BapUaHTaMU OCYLIECTBJIEHHUs, IOKAa3aHHbIMH B HACTOSLIEM
HoKyMeHTe. XOTsI IPyrue CrnocoObl M MaTepUabl, MOAOOHbIE UM SKBHBAJICHTHbIC OMMCAHHBIM B
HACTOsILIEM IOKYMEHTE, MOXHO UCIOJIb30BaTh HA IPAKTUKE WU NPU TECTUPOBAHUU HACTOSIIIETO
U300peTeH s, MPEANOYTUTENbHBIE CTIOCOOBI U MaTEPUAJIbl OMTUCAHBI B HACTOSIIIEM TOKYMEHTE.

[00030] ITpu ucIONB30BAaHUH B OMIUCAHHUH M IPUIIOKEHHOU (hopmyJie n3odpereHus: GopMbl
€IMHCTBEHHOTO YMCJIa MPEeIHA3HAUEHBI ISl BKIIOUEHUs Takke (OPM MHOKECTBEHHOTO UHCIIA,
€CJIM KOHTEKCT SIBHO HE YKa3bIBAE€T UHOE.

[00031] Ecnu He yka3aHO WHOE, BCE YHCJICHHBIC 3HAYEHUS, BBIPAKAIOIINE KOJIUYECTBA
WUHIPEINEHTOB, XUMUUYECKHUE U MOJIEKYJISIPHBIE CBOMCTBA, YCIOBUS PEAKLUU U T.1., UCTIOJIb3yEMBbIE
B ONMUCAaHMU U (opMyJie M300pETeHHUs, CIeAyeT MOHNMATh KaKk MOIU(UIIMPOBAHHBIE BO BCEX
clydasix TEpMUHOM «okosio». CrenoBaTesnbHO, €ClIM HE YKa3aHO MHOE, YHUCIEHHbIE MapaMeTphbl,
yKa3aHHbIE B OMUCAHUU M TMPHIOKEHHOH (popmylie n300peTeHus], SBISIOTCS MPUOIMKESHUSIMH,
KOTOpPbIE MOIYT M3MEHSTBCS B 3aBUCHUMOCTH OT JKEJIA€MBIX CBOWCTB, KOTOpBIE CTPEMATCS
NOJYYHUTh NPU TIOMOIIY TUITUYHBIX BAPHAHTOB OCYLIECTBIEHHs HacTosero nzodperenus. Kak
MUHHUMYM, KaXXAblil YUCJICHHBIM MapaMeTp AOJIKEH PAcCMATPUBATBLCSA B CBETE pPsiia 3HAYaIUX

1pp ¥ OOBIMHBIX MMOAXOAO0B K OKPYTJICHHUIO.
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[00032] HecmoTpst Ha TO, YTO YHCIICHHbIE JMANAa30HbI U MapaMeTPbl, OMUCHIBAIOLINE
IIAPOKUH CMBIC THIWYHBIX BApUAHTOB OCYILIECTBIIEHHS, SIBISIFOTCS MPHOIMKEHHUSMH,
YHUCJIEHHbIE 3HAYEHUS, YKa3aHHblE B KOHKPETHBIX MPUMEPAx, OMHMCAaHbl HACKOJBKO BO3MOXKHO
ToyHO. JItoOoe unCieHHOe 3HaueHHe, OIHAKO, [0 ONPEACNICHHIO COMEPXKUT HEKOTOpbIe
NOTPEIIHOCTH, 3aBEAOMO IOJy4aeMble M3 CTaHAAPTHOIO OTKJIOHEHHUS, O0ECIeYMBAaeMOro HX
COOTBETCTBYIOLIMMH TE€CTOBBIMU M3MEPEHUAMH. Kakaplil 4MCIEHHBIN IUana3OH, YKa3aHHbIA B
JaHHOM OMHUCAaHUU U HopMyJie n300peTeHus:, OyIeT BKIF0YATh KasKIAbld OoJiee Y3KUI YHCIICHHBIN
JMara3oH, KOTOPBIN MOMagaeT B TAKOH Oojee MIMPOKHUI YHNCIIeHHBIH AUAna3oH, TaKk KakK eciu Obl
Takye OoJiee y3Kue YHCIIEHHbIE TUAIa30Hbl BCE ObUINM SIBHO ONMCAHBI B HACTOSINEM JOKYMEHTE.
Kpome Toro, moboe 4nucaeHHOe 3HaueHHe, YKa3aHHOe B MPUMepax, MOXKHO HMCIOJIb30BaTh IS
OTIpeeNIEHUs] WM BepXHEH, WM HIKHEH KOHEYHOH TOUYKH 0oJjiee IMUPOKOro KOMITIO3ULIHOHHOTO
AMana3oHa, PaCKPhITOrO B HACTOALLEM JOKYMEHTE.

[00033] Hacrosiiee packpbiTUe€ OTHOCUTCS K BBICOKOKAUE€CTBEHHOMY COCTaBY CTEKJa C
YAYYIIEHHbBIM MOAYJIEM YIPYrocTH. Takue cOocTaBbl CTEKIa OCOOEHHO HMHTEPECHBI B 00JIacTH
NPOAYKTOB BETPSHOW SHEPIreTHKH, TAKUX KaK BETpsiHble TypOWHBI, KOTOphle TpedyroT Oojee
JUTMHHBIX JIOMACTeH MJIsI TeHepUpOBaHUsI OONbLIEro KOJMYeCTBA >HEpruu. boiee mimuHHBIE
Jgonactu TpeOyloT MarepuanoB ¢ Oojiee BBICOKMM MOAYJIEM YIPYrOCTH, YTOOBI BBIAEP)KUBAThH
CHJIBI, TIPUJIO’KEHHbIe K HUM, Oe3 paspymeHusi. CocTaBbl CTeKJIa HACTOSIIErO H300pETeHus
ColepKaT JUTHIA U HEOOSA3aTeIbHO OKCHIIbI PEAKO3EMENIbHBIX 3JIEeMeHTOB. KpoMme Toro, coctaBbl
CTeKJIa HaCTOSIIIEr0 N300peTeHus CoaepkaT Oojiee BHICOKHE YPOBHHM MATHUS U OKCHJA aJTFOMUHUS,
YeM JApPYrue COCTaBbl CTEKJIa B 3TOH 00JacTu.

[00034] CocraBbl CcTekJia, PAaCKpbIThie B HACTOSIIEM HW300pPETEHUH, TOIXOIAT ISt
IUIABJIEHUS B TPAAULMOHHBIX KOMMEpPYECKH JOCTYIHBIX CTEKJIOIUIABMJIbHBIX Iedax C
OTHEYTHOPHOH (pyTepOBKOMH, KOTOPbIE MIMPOKO HCIIOJIB3YIOTCS NP U3TOTOBIEHHH aPMHPYIOLIHX
CTEKJIOBOJIOKOH.

[00035] CocTaB cTeka MOXKET HaXOAUTHCSI B PACTUIABJICHHOM BHUJE, MOJyYaeMOM IyTEM
IUIaBJIEHUS KOMIIOHEHTOB COCTaBa CTeKJia B IJIaBWJIbHOM ycrpoiictBe. CocTaB cTekja
XapaKTepU3yeTcss HU3KOW TeMIepaTypoil BOJOKHOOOPA30BaHUS, KOTOpas OINpeneleHa Kak
TEeMIIepaTypa, KOTOpass COOTBETCTBYET BA3KOCTH pacmuiasa okojo 1000 myas, 4ro onpeaeneHo
cormacio ASTM (C965-96(2007). CHuxeHHE TeMIepaTypbl BOJIOKHOOOPAa30BaHUS MOXKET
CHIDKaTh CTOMMOCTB CTEKJIOBOJIOKOH, IMOCKOJIBKY 3TO oOecrednBaeT Oojee JITUTENbHBIA CPOK
cykObl  (puybepBl W CHIIKEHHOE JHEPromnoTpedieHne, HEOOXOAMMOoe Ui  IUIABJICHUS
KOMITOHEHTOB COCTaBa CTeKJa. Takum o0pa3oM, BeIOpackiBaeMasi SHEPrusi OOBIYHO MEHbILE, YeM

OHEPrus, HGO6XOI[I/IMa$I AJI TUIABJICHHUS MHOTMX KOMMEPYCCKH AOCTYIHBIX COCTABOB CTCKIJIA.
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Takue Oonee HuU3KHMe TpeOOBaHUS K SHEPrOMOTPEOJICHUIO MOTYT TaKXKe CHIDKATH OOIIyIO
CTOUMOCTb M3TOTOBJIEHUS, CBSI3aHHYIO C COCTaBOM CTEKJIa.

[00036] Hampumep, mpu Ooyiee HU3KOW TeMmmepaType BOJIOKHOOOpa3oBaHHs (uibepa
MOXeT padoTaTb TPH TEeMIepaType OXJAKIAIINEro YCTPOWCTBA M, TaKUM o00pa3oM, He
«TIPOBUCAET» TaK OBICTPO, Kak 3TO 00bMHO Habmomaercs. «lIpoBrcanue» — siBIEHHE, KOTOPOE
BO3HHKAET, KOraa Quibepa, KoTopasi MOoAAep >KUBAETCsI IPU IMOBBILICHHOW TEMITEPATYPE B TEUECHNE
JUTUTENbHBIX MEPUONIOB BPEMEHH, TEPSET CBOKO OIPENENIEHHYI0 CTa0MIBHOCTE. Takum obpazom,
NyTEM CHIDKEHMs TEMIIEPaTypbl BOJIOKHOOOPA30BaHUS CKOPOCTh NMPOBHCAHUS (UIbEPBI MOXKET
OBITb CHI)KEHA, U CPOK CITYKObI (PUITbEPBI MOXKET OBITH MAKCUMU3UPOBAH.

[00037] B HEKOTOpBIX TUNHMYHBIX BAPUAHTAX OCYILECTBIEHMs] COCTAB CTEKJa HUMeEeT
TEMIIepaTypy BoJIokHOOOpa3oBaHus MeHee 2650°F, Bkitouas TeMriepaTypbl BOJJOKHOOOpa30BaHMs
He 6ognee 2600°F, e 6omnee 2550°F, e 6omnee 2510°F, ne 6onee 2470°F, ne 6onee 2420°F, He
oonee 2410°F, ne Gonee 2405°F, ne 6onee 2400°F, ne 6onee 2390°F u He Gonee 2385°F. B
HEKOTOPBIX THUIMYHBIX BAapUAHTAaX OCYLIECTBJIEHUS COCTaB CTEKJIA HMEEeT TeMIepaTypy
BOJIOKHOOOpazoBaHusi He Oonee 2600°F, takyro kak He Gonee 2500°F u He Gonee 2200°F. B
HEKOTOPBIX THUIHUYHBIX BApUAHTAaX OCYLIECTBJIECHUS COCTaB CTEKJIA HMEEeT TeMIepaTypy
BOJIOKHOOOpaszoBaHusi mo MeHbined Mmepe 2000°F, Bximowas mo menbiedi mepe 2050°F, mo
meHb1el Mepe 2075°F, o menbiuel Mmepe 2100°F u nmo mensbiueii mepe 2150°F.

[00038] [lpyruM BOJIOKHOOOPA3yIOLIMM CBOHCTBOM COCTaBa CTEKJa SIBIISIETCS
TeMIieparypa JUKBUayca. TemmnepaTypa JUKBUAYCA ONpesesieHa KaK HauBbICIIAs TEMIIEpaTypa,
IpU KOTOPOH CYILIECTBYEeT paBHOBECHE MEXKAY JKUAKUM CTEKJIOM M €ro IepBUYHOU
KPHUCTAJUTHUECKOH (a30ii. B HEKOTOPBIX Cilydasix TeMIlepaTypa JIUKBHIYCA MOKET ObITh U3MEPEHA
MyTeM BO3EHCTBHS Ha COCTaB CTEKJIa IPaJeHTa TEMIIEPATyp B KOPBITE U3 TIATHHOBOIO CIIJIaBa
B TeueHne 16 wacoB (ASTM C829-81(2005)). Ilpu Bcex Temmeparypax BBILIE TEMIIEPATYpPbI
JUKBUYCA CTEKJIO SIBJISIETCSI TOJHOCTBIO PACIIIABICHHBIM, T.€. OHO He COAEPKUT kpuctasubl [Ipu
TEMIIepaTypax HIKE TeMIepaTypbl JUKBUAYCA MOTYT 0OPa30BbIBATHCS KPUCTAILIIBL

[00039] B HEKOTOpBIX TUNHMYHBIX BapUAaHTaX OCYIIECTBIEHHsS] COCTAB CTEKJa HUMeEeT
Temneparypy Juksuayca Huwke 2600°F, Bkirouast emrniepatypy Jauksuayca He Oonee 2500°F, ve
ooutee 2450°F, ne 6onee 2405°F, ue 6onee 2350°F, ne 6onee 2300°F, ue 6omnee 2250°F, ue Gonee
2225°F, ne Gonee 2200°F, He Gonee 2175°F u He Oonee 2150°F. B HEKOTOPBIX THIHYHBIX
BapHaHTaxX OCYLIECTBIIEHUs COCTaB CTEKJIa UMeeT TeMIepatypy Juksuayca ot 2050°F no 2550°F,
BKJr04ast oT 2130°F go 2490°F, ot 2190°F o 2405°F u ot 2250°F mo 2450°F.

[00040] TpeTbuM BOJOKHOOOPA3YIOIINM CBOMCTBOM siBJIsieTCst « AT», KoTopas onpeneneHa
KaK pa3sHULIA MEKAY TEMITEPaTypOoil BOJIOKHOOOPA30BaHUS U TeMIepaTypoi Juksuayca. Ecom AT

CJIMIIKOM MaJICHbKasl, pPacCIUIaBJICHHOC CTCKJIIO MOXKET KPHUCTAJUIM30BATHCA B yCTpOﬁCTBe
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BOJIOKHOOOPA30BaHHUS U BhI3BIBATH HAPYIIEHUE MpoLecca H3roTopyeHus. JKenatenbHo, 4To0br AT
ObLTa HACTOJILKO OOJIBIION, HACKOJBKO 3TO BO3MOXKHO ISl 3aJaHHOW BS3KOCTH OOpa3OBaHUS,
MOCKOJIbKY OHA MpeJjiaraeT OOJbIIYIO CTENeHb THOKOCTH MPU BOJIOKHOOOPA30BAHUH H IIOMOTAET
u30eratb PacCTEKJIOBAaHHS KaK B CHUCTEME pachpelesieHHsl CTeKJia, TaK W B YCTPOKCTBE
BOJIOKHOOOpa3oBanus. bosibmas AT JOMONHUTENBHO CHHXKA€T CTOMMOCTh IPOW3BOACTBA
CTEKJIOBOJIOKOH TMyTeM oOecredeHuss OOnbIIero Ccpoka ChOykObl (Quibeppl H  MeHee
YyBCTBUTEJIHLHOTO TpoLecca GopMOBaHHUsI.

[00041] B HeKOTOpBIX TUIIUYHBIX BapUAHTaxX OCYILECTBIEHUs cocTas cTeksa umeeT AT no
MeHbleld mepe -60°F, Bkirodas mo MeHblueil Mepe -20°F, Bkimrodast nmo MeHblueil Mepe 40°F,
BKJItOYast o MeHblielt mepe 80°F, Bkimouast no menblieii Mmepe 100°F, no menbiueit mepe 110°F,
no menbiuel Mepe 120°F, no menbiieit mepe 135°F, no mensbiueli mepe 150°F u no Menbiueii mepe
170°F. B pa3nuuHbIX TUIIWYHBIX BapHAaHTax OcCylLiecTBieHus coctas crekya umeer AT ot 100°F
10 250°F, Bkmroyast ot 120°F no 200°F u ot 150°F mo 215°F.

[00042] CocraB cTeksia MOXKET comepkaTh OoT 0koo 50,0 no okoso 65,0 macc. % SiO», or
okoJio 18,0 no okomo 23,0 macc. % Al2Os, ot okosio 9,0 no okoso 14,0 macc. % MgO, ot okoo
1,0 mo okomno 5,0 macc. % CaO, ot okoiso 0,0 mo okono 1,0 macc. % NaxO, ot 0 10 0OKOJIO MeHee
yem 1,0 macc. % K»O, or 0 go okoino 2,5 macc. % TiOs, or 0 o oxono 0,8 macc. % FexO3 u or
okoJ10 0,0 no okoso 4,0 macc. % LixO. CoctaB cTekia MOXKeT Takke conepkarb oT 0 10 OKOJIO
10,0 macc. % Y203, ot 0 go oxono 10,0 macc. % LaxOs3, ot 0 1o okomo 5,0 mace. % Ce203 u ot 0
10 okoJio 5,0 macc. % Sc203. CocraB cTekiia MOKeT Takxke conep:karb ot O 1o okoio 7,0 mace. %
Ta20s, ot 0 no okono 7,0 macc. % Gax03, ot 0 10 okoio 2,5 macc. % Nb2Os u ot 0 10 okoso 2,0
Mmacc. % V20s.

[00043] B HEKOTOpPBIX TUIUYHBIX BapUAHTaX OCYILIECTBJIEHHUS COCTaB CTEKJa MOKET
comepskath oT okojio 52,0 no okojo 60,0 macc. % SiO, ot okono 18,4 no okono 21,5 macc. %
Al>O3, ot oko10 9,3 1o okono 12,0 mace. % MgO, ot okoino 1,5 no okono 8,0 macc. % CaO, or
okouo 0,01 mo oxouso 0,5 macc. % NaO, ot okojio 0,01 go oxono 0,5 macc. % KO, ot oxoso 0,01
10 okoj0 2,0 macc. % TiO», ot okoyo 0,01 1o oxoso 0,6 macc. % FexOs3 u ot okoio 0,1 10 0koJ10
3,5 macc. % Li,0. CocTaB cTekiia MOKeT Tak:ke comepxkarb oT okoyo 1,0 mo okomno 7,0 macc. %
Y>03, ot okousio 1,0 no okoio 7,0 macc. % LaxOs, ot okono 0,01 go okono 4,0 macc. % CexOs u
ot okoyo 0,01 go okono 4,0 macc. % ScrO3. CocTaB CTEKIa MOKET TaKkKe COAEPIKATh OT OKOJIO
0,01 mo oxomo 5,5 macc. % TaxOs, ot okoyo 0,1 go okoso 5,5 macc. % GaxOs u ot okoso 0,01 1o
ok0110 2,0 Macc. % Nb2Os.

[00044] Cocras cTekia conepuT 1o Menbineit mepe S0 macc. % u He 6osee 75 mace. %
Si0;. B HEKOTOPBIX TUIMHMYHBIX BAPUAHTAX OCYIIECTBIICHHUS COCTAB CTEKJIa CONEPIKUT IO MEHBIIEH

mepe 52 macc. % Si0, Bkirouas mo MeHblel Mepe 55 macc. %, mo MeHbIel mepe 57 macc. %o,
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no MeHble mepe 58,5 macc. % u nmo MeHbuieil Mepe 59 macc. %. B HEKOTOpBIX TUMHYHBIX
BapHAaHTaX OCYIIECTBJICHUS] COCTaB CTekya conepxut He Oonee 70 macc. % Si0O,, BKIOYAs He
Ooitee 68 macc. %, He Oonee 65,5 macc. %, He Oosee 64,5 macc. %, He Oosee 62,5 macc. % u He
bomnee 60,5 macc. %. B HEKOTOPBIX THNHWYHBIX BAPUAHTAX OCYLIECTBIEHHUS COCTAB CTEKJa
conepkuT OT 0koJ10 S0 Mace. % 1o okoJo 65 mace. % wnu ot okoo 52 macce. % 10 okoso 60 macc.
% Si10:.

[00045] dnst DOCTHKEHHsT KaK JKEJAeMbIX MEXAHUYECKHX, TaK M BOJIOKHOOOPA3YIOLINX
CBOWMCTB OJJHUM Ba)KHBIM aCIEKTOM COCTaBa CTEKJIA SIBJSIETCS Hajudne KoHueHTpauuu Al,Os o
menbineit mepe 15,0 macc. % u He Oonee 25 macc. %. Bxmouenue Gonee 25 macc. % AlOs
BbI3bIBAET IMOBBILICHIE JUKBHUYyCA CTEKJIA IO YPOBHS BBIIIE TEMIIEPATYPbI BOJJOKHOOOpA30BaHUS,
yro naer orpuuarenbHyio AT. Bxmrouenune menee 15 macc. % AlOs maer CTEKJIOBONIOKHO €
HE)KeJIaTeJIbHO HU3KUM MOAyJeM. B HEeKOTOPBIX TUNMUYHBIX BapUAHTAX OCYLIECTBJICHHS COCTaB
CTeKJIa COep>KUT 1o MeHbIueil Mepe 18,0 macc. % AlOs, Bkitovas o MeHbLIel mepe 18,4 macc.
%, no MmeHbIeit mepe 19,0 macc. %, mo meHbIuei mepe 19,5 macc. % u o mensbiuei mepe 20,0
macc. %. B HEKOTOPBIX TUITHYHBIX BAPUAHTAX OCYLIECTBJIEHUS COCTAB CTEKJIA COAEPKUT OT OKOJIO
18,4 no oxoino 23 macc. % Al»O3, Bkirouast ot okoso 18,8 mo okoso 21,5 mace. % Al2O:s.

[00046] CocTaB cTeksa Tak:ke MPEeAIOYTUTENBHO COAECPIKUT MO MeHblIel Mepe 8,0 macc.
% u He Oomee 15 macc. % MgO. Bxirodyenue Gosee yem 15 mace. % MgO Oyner BbI3bIBaTh
MOBBILIEHHE TEMIIEPATYPbI JIMKBUAYCA, YTO TAKXKE MOBBIIIAET TEHACHLMIO K KPUCTAJUTH3ALUH
crekna. Bxkirouenne menee 8,0 macc. % aeT CTEKJIOBOJIOKHO C HEXKEJIATEIbHO HU3KUM MOAYJIEM,
ecsiu 3amerreHo rpu nomotu CaO, U HexkenaTeabHOE MOBBIIIEHNE BI3KOCTH, €CJIHU 3aMEIIEeHO MPU
nomoru Si0z. B HEKOTOPBIX TUMMMYHBIX BAPUAHTAX OCYIIECTBIIEHUS] COCTAB CTEKJIA CONEPIKUT IO
MmeHbuieil mepe 9,0 macc. % MgO, Bkirouas o MeHbluel Mepe 9,2 macc. %, Mo MeHbIel Mepe
9,3 macc. %, nmo menbIeit mepe 9,8 macc. %, no menbiei mepe 10 macc. %, o MeHbLIeH Mepe
10,5 macc. %, no menbieit mepe 11,0 macc. %, mo menbinei mepe 11,5 macc. %, no MeHbInen
mepe 12,0 macc. % u no menbiueil Mmepe 13 macc. % MgO. B HEeKOTOpBIX TUNMWYHBIX BapHAHTaxX
OCYILIECTBJIEHUSI COCTAB CTEKJIa COAEP KUT KoHIeHTpauto MgO ot okono 9,0 no okono 14 macc.
% unm ot 0k0j10 9,3 ;1o okouso 12 macc. %.

[00047] CocTaB cTekiia MokeT Heobs3aTeNbHO conepskaTbh CaO B KOHLIEHTPALMH 10 OKOJIO
10,0 macc. %. Bxirouenue Oonee wem 10 macc. % CaO nmaer CTEKJIO ¢ HU3KUM MOJIYJIEM
yOPYrocTH. B HEKOTOPBIX TUMUYHBIX BAPHAHTAX OCYILIECTBIIEHHUSI COCTaB CTEKJa comepkut ot 0
1m0 9 macc. % CaO, exmouas ot 0,5 o 8,8 macc. %, ot 1,0 go 8,5 macc. %, ot 1,5 no 8,0 macc. %
u ot 2,0 no 7,5 macc. %. B HEKOTOPBIX TUMHUYHBIX BaPUAHTaX OCYLIECTBJIEHHUS COCTAB CTEKJIA
conepxut oT 1,0 no 5,0 macc. % CaO, unm ot 1,2 no 4,7 macc. % CaO, wnm ot 1,3 mo 4,55 macc.

% CaO.
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[00048] B HEKOTOPBIX TUIMMYHBIX BAPUAHTAX OCYINECTBJICHHs 00mast KoHueHTpaust MgO
u CaO cocrassier mo menbeii mepe 10 mace. % u He Oonee 22 macc. %, Bkiro4das ot 12,5 macc.
% no 20 macc. % u ot 14 macc. % no 18,5 macc. %.

[00049] CocraB crekyia MOxeT comepskath 10 okosio 3,0 macc. % TiO,. B HexoTOpbIX
TUMTAYHBIX BAPUAHTAX OCYILIECTBJICHHS COCTAB CTEKJIa COAEPKHUT OT okoyio 0 macc. % IO OKOJIO
2,5 macc. % Ti0», Bxiroyast ot 0koj0 0,01 mace. % mo okoino 2,0 macc. % u ot okoJjio 0,1 10 0K0JI0
0,75 macc. %.

[00050] Coctas crekyia MoxeT coaepxkaTth 10 okosio 1,0 macc. % Fe;Os. B HekoTophIx
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUs COCTAB CTeKJa coaepkut ot 0 macc. %o o okosno 0,8 macc.
% Fe»03, Brimouas ot okoso 0,01 macc. % no okomno 0,6 macc. % u ot okojo 0,1 mo okono 0,35
Mmacc. %.

[00051] CocraB crekyia MOXxeT comepkaTh 10 okosio 5,0 macc. % LixO. B HexoTopbIx
TUMTUYHBIX BAPUAHTAX OCYIIECTBJIEHUSI COCTAB CTEKJa comep>kut ot okoso 0,0 macc. % 1o okoJo
4,0 macc. % Li20, Bxirovast ot okousio 0,1 macc. % 10 okoio 3,5 mace. % u ot okouo 0,5 10 0KoJI0
3,0 macc. %. B HEKOTOPBIX TUNMHUYHBIX BApUAHTAX OCYILECTBJIEHUS COCTAB CTEKJIA COIEPIKUT OT
okouo 1,0 no okoso 4,0 macc. % Li»O umu ot okono 1,5 no okosno 3,8 macc. % Li»O.

[00052] B HEKOTOPBIX TUMUYHBIX BapUAHTAX OCYLIECTBJIEHHUsS] COCTAB CTEKJIA COMAEPIKUT
MeHee 2,0 macc. % okcumos mmenounbix MmetauioB Na,O u K»O, Bximrouast ot 0 go 1,5 macc. %, ot
0,05 no 0,75 macc. % u ot 0,1 7o 0,25 macc. %. Cocta cTekia MOXKeT conepkaTh kak Na,O, Tak
u KO B konuuectse Oonee 0,01 macc. % kakaoro okcuaa. B HEKOTOPBIX TUIMHYHBIX BapUaHTAX
OCYILECTBJIEHHS] COCTaB CTEKJIa COAep>KUT oT okono O mo okono 1 macc. % NaxO, Bkmouas oT
okoJio 0,01 go okouso 0,5 macc. %, ot okosio 0,03 mo oxouso 0,3 macc. % u ot 0,04 mo oxomo 0,15
Macc. %. B HEKOTOPBIX TUIMUYHBIX BAPUAHTAX OCYILIECTBJIEHUS COCTaB CTEKJIA COAEPIKUT OT OKOJIO
0 mo okomo 1 macc. % KO, Bkimodast ot okosio 0,01 mo okono 0,5 macc. %, ot okono 0,03 mo
okosno 0,3 macc. % u ot 0,04 mo okoyo 0,15 macc. %. B HEKOTOPBIX THUMUYHBIX BapUAHTAX
OCYIIECTBJIEHUS] COCTaB cTekia coaepxkut meHee 1,0 macc. % K,O, nampumep, menee 0,75 macc.
% unu menee 0,50 macc. %.

[00053] CocraB cTeknia MOXKeT comepkarb A0 okono 1,5 macc. % ZrO;. B HexoTOphIX
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTekJa cofepkuT oT okouso 0,01 macc. % no okoso
1,0 macc. % ZrO;, Bkiarouas ot okouo 0,05 macc. % mo okojio 0,8 macc. % u ot okoo 0,1 10 okoJIo
0,5 macc. %.

[00054] B HEKOTOPBIX TUITUYHBIX BAPHAHTAX OCYLIECTBJIEHUSI COCTaB CTEKJIA COAEPKUT JI0
15,0 macc. % okcuaoB penko3emenbHbIX 3JeMeHTOB Y203, Lax0s3, Cex03 u Sc203 («R203»),
Bkurodast ot 0 go 12,0 macc. % wunu ot 1,0 no 10,0 macc. %. CocTtaB cTeksia MOKET COIEpPKaTh

moboit n3 okenno R20s B kommuectse 6osee 0,01 macc. %. B HEKOTOPBIX TUHIMUYHBIX BapHAHTAX
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OCYILECTBJIEHUs] COCTaB CTEKJIa COep kUT oT okojio 0 1o okoso 10 macc. % Y203, Bxirodast oT
okoJio 1,0 mo okoi0 9,9 macc. %, ot okouto 3,0 1o okoio 9,5 macc. % u ot 6,0 7o okojo 9,0 macc.
%. B HEKOTOPBIX TUMTMYHBIX BAPUAHTAX OCYIIECTBIICHUS COCTaB CTEKJIa COAEPIKUT OT OKoJio 0 10
okoJio 10 macc. % La»03, Bxirouast ot okojio 0,01 go okojo 7,5 macc. %, ot okoso 0,05 1o oko1o
4,0 macc. % u ot 0,1 go okono 3,0 macc. %. B HEKOTOPBIX TUMMYHBIX BAPUAHTAX OCYIIECTBICHUS
COCTaB CTeKJa coaepkut ot okojo 0 mo okojo 5,0 macc. % Cez0s, Brirouas ot okojo 0,01 mo
okoJio 4,0 macc. %, ot okojyio 0,05 mo okoiso 2,0 macc. % u ot 0,1 no okoso 1,5 macc. %. B
HEKOTOPBIX TUITMYHBIX BAPUAHTAX OCYIIECTBIIEHUS COCTAB CTEKJIa CONEPIKHUT OT OKOJI0 O 10 OKOJIO
5 macc. % Sc203, Bximodast ot okoj0 0,01 mo okojo 4,0 macc. %, ot okosio 0,05 go oxono 3,2
macc. % u ot 0,1 mo oxono 3,0 macc. %.

[00055] B HEKOTOpPBIX TUIHUYHBIX BAPHAHTAX OCYILIECTBIEHHUS COCTAB CTEKJAa COACPIKUT
obmyro koHueHtpauuto CeOz + ScxOs3, xoropasi cocrasysier o MeHbiue mepe 1,0 mace. %,
BKJIFOUas o MeHbIuel mepe 1,5 macc. %, mo menbiuei mepe 1,75 macc. %, no menbiueii mepe 2,0
macc. %, mo MeHblIel mepe 2,1 macc. %, o Menbineit mepe 2,2 macc. % u o MeHbIuel mepe 2,5
macc. %.

[00056] CocraB ctekya MokeT comepskath 1o okono 7,0 macc. % Ta0s. B HexoTopbIxX
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUS COCTaB CTeKJIa coaepkuT oT okouo 0,01 macc. % n0 okojo
5,5 macc. % Tax0s, Bximrouas ot okosio 0,05 macc. % mo okomo 3,5 macc. % u ot okojo 0,1 1o
okoJio 3,0 macc. %.

[00057] CocraB cTeksia MOKET coaepskaTh 10 okojio 7,0 macc. % Ga,0s3. B HekoTOpbIX
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUS COCTaB CTekJIa coaepkuT oT okouso 0,01 macc. % n0 okoso
5,5 macc. % Gay0s3, Bximouas ot okosio 0,05 macc. % mo okono 5,0 macc. % u ot okoJio 0,1 mo
okoJio 4,5 macc. %.

[00058] CocraB cTekiia MOXKeT comep»ath 10 okoyo 2,5 macc. % Nb»Os. B HekoTOpbIX
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTekJa coaepkuT oT okoso 0,01 macc. % no okoso
2,0 macc. % Nb2Os, Brirouast ot okoi0 0,05 macc. % mo okono 1,5 macc. % u ot okono 0,1 no
okoJio 0,7 macc. %.

[00059] CocraB crekia MoxkeT comepxkarh a0 okoso 2,0 macc. % V20s. B HekoTOpbIX
TUMUYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTekJa cofepkuT oT okouso 0,01 macc. % no okoso
1,5 macc. % V205, Brirouast ot okosio 0,05 macc. % 1o okojo 1,2 mace. % u ot okojo 0,1 fo
okoJio 1,0 macc. %.

[00060] CocTaBbl cTeksia MOTYT conep:karh 10 okojo 1,0 macc. % Sm203 w/unu Gd»0s.
OI[HaKO pa3In4YHbIC TUITNYHBIC BapHUaHThBI OCYLICCTBJICHUA OrpaHUYUBAKOT O6H_Iy1-0
koHueHTpauo Sm>0s3 u Gd203 no meree yem 0,5 mace. %o, Brirodast menee 0,1 macc. % u MeHee

0,05 macc. %.
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[00061] CocTtaB cTekyia MOKeT comepskaTb A0 okoso 5,0 macc. % ZnO. B HexoTOphIX
TUMWYHBIX BAPHAHTAX OCYLIECTBJIEHUsl COCTAB CTeKJa coepkuT ot 0 macc. %o 1o okoso 2,5 macc.
% ZnO, Bxyrouas ot okoJio 0,01 macc. % mo okojio 2,0 macc. % u ot okouto 0,1 xo okoso 1,0 macc.
%.

[00062] CoctaBbl CTekJia HACTOSILIETO H300pPETEeHHs] MOTYT HE COAepXkKaTh WK IO
cyuiecTBy He comepskath B2Os u ¢rop, xoTs mo00it u3 HUX MOKET ObITh 100aBJIeH B HEOOIBIINX
KOJIMYECTBAX JJIsl PEryJIMPOBAHHS BOJIOKHOOOPA3YIOIIUX CBOMCTB W OKOHYATEIbHBIX CBOMCTB
CTeKJIa U He OyJeT OTPHULATEIbHO BJIUATH HA CBOWCTBA, €CIIU TMOANECPKUBACTCS HA YPOBHE HUXKE
HECKOJIbKMX MpPOLEHTOB. [IpW HCMONB30BaHUM B HACTOSIIIEM JOKYMEHTE IO CYIIEeCTBY He
conepxkut B2O3 u ¢rop o3Hauaer, 4To cymMMa KoaudecTB mpucyrctByromux B>Os u ¢rTopa
cocraBisier MeHee 1,0 macc. % cocraBa. Cymma kojudecTB npucytcTByroumx B>0s; u ¢gropa
MOXKET ObITh MeHee YeM 0kojio 0,5 macc. % cocrtaBa, BkiIrO4as MeHee yeM okoJio 0,2 macc. %o,
MeHee yem okouio 0,1 macc. % u meHee yem okojio 0,05 macc. %.

[00063] CocTaBbl cTEKJIa MOTYT TaK:Ke€ COAEPKATh MPUMECH H/WITH CJIEAOBbIE MaTepHAIIbI
0e3 OTpULIATENIHOTO BJIMSHUS HA CTEKJIA HJTH BOJIOKHA. DTH MPUMECH MOTYT BXOAHTDb B CTEKJIO B
BUJIC TIPUMECEH ChIPbEBbIX MATEPHAJIOB MJIM MOTYT OBbITh NMPOAYKTAMH, TMOJYYEHHBIMH TMPHU
XUMHUYECKOH peakLUU PacIUIaBIEHHOTO CTeKJia ¢ KOMIOHeHTamu mneuu. HeorpaHuumBaroiue
NPUMEPBI CIEAOBBIX MAaTEPHAJIOB BKIKOYAKOT CTPOHLMH, Oapuii u ux komOmHaumu. CrenoBbie
MaTepHuajbl MOTYT MPUCYTCTBOBATDH B X OKCHIHBIX ()OPMaX U MOTYT TaK»Ke BKJIFOYATh PTOP W/ UK
XJIOp. B HEKOTOpPBIX THUIMHYHBIX BAapUAHTAX OCYIIECTBJECHHS COCTABbl CTEKJIA HACTOSIIIEro
u3obpeTeHus conepkat He Oonee yem 1,0 macc. %o, Bkirovast Menee 0,5 macc. %, menee 0,2 macc.
% u menee 0,1 macc. %, kaxmoro u3 BaO, SrO, P,Os u SO3. B yacTHOCTH, COCTaB CTEKJIA MOYKET
comepskaTh MeHee 4yeM okouio 5,0 macc. % cymmapHo BaO, SrO, P,Os w/unu SO3, npudeM KaxIblid
u3 BaO, SrO, P>Os u SOs, eciu BooOIIIE MPUCYTCTBYET, HAXOIUTCS B KOoJimuecTBe MeHee 1,0 mMacc.
%.

[00064] B HeKOTOpPBIX TUIIWYHBIX BapUAHTaX OCYIECTBIEHHUS COCTAB CTEKJa COAEPIKHUT
otHommenue MgO/(CaO+SrO), KoTopoe COCTaBIISIET MO MEHbIIIeH Mepe 1,5, BKITFoYasi Mo MEeHbIIEH
Mepe 1,7, mo menbiueit mepe 2,0, mo MeHblied Mepe 2,1, mo MeHblnel Mepe 2,2 U N0 MeHbLIEH
mepe 2,3.

[00065] IIpu ncnonp30BaHUU B HACTOSALIEM JOKYMEHTE TEPMHUHBI KMaCCOBBIH MPOLIEHTY,
«% 1o macce», «macc. %o» U «IPOLEHT MO Macce» MOKHO HCIOJIb30BaTh B3aUMO3AMEHSIEMO, U
OHU TTOHMMAIOTCSI KaK O3HAYAIOIINE MACCOBBIN MPOLIEHT (MK MPOIIEHT MO MacCce) B mepecyere Ha

001U COCTAaB.
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[00066] Kak yka3aHO BBIIE, COCTaBbI CTEKJIa HACTOSIErO M300pPETeHHs HEOKHIAHHO
MOKA3bIBAIOT ONTUMHU3UPOBAHHBIM MOIYJb YIPYLOCTH, B TO K€ BpPeMsl COXpaHsisl >KeJlaeMble
CBOMCTBA 111 (POPMOBAHUSI.

[00067] Ilpenen mMpOYHOCTH HA PacTSLKEHHE BOJIOKHA TAKKE HA3bIBAETCS] B HACTOSIIEM
JOKYMEHTE MPOCTO KIIPOYHOCTBIO». B HEKOTOPBIX TUINUYHBIX BAPUAHTAX OCYLIECTBIICHUS IIPEeAe
NPOYHOCTH Ha PACTSHKEHUE U3MEPSIIOT JUISl CBEXKEBBIPAOOTAHHBIX BOJIOKOH (T.€. HEMPOKJIEEHHBIX
U HETPOHYTBIX IOJIyYEHHBIX B JJAOOPATOPHBIX YCIOBHUSAX BOJIOKOH), UCHOJNB3Ysl YCTPOHCTBO IS
TECTUPOBAHUs MPOYHOCTH Ha pacTsbkeHue Instron cormacHo ASTM D2343-09. Tunuunbie
CTEKJIOBOJIOKHA, MOJIy4eHHbIE U3 ONMHUCAHHOTO BBIIIE COCTaBa CTEKJIAa HACTOSIIEr0 U300peTeHus,
MOTYT UMETb MPEees IPOYHOCTH Ha PAaCTsKEHHUE BOJIOKHA 1o MeHbIuel mepe 4000 Mlla, Bkimroyas
o Menben Mepe 4250 MIIa, nmo menben mepe 4400 MIla, no menbiuein mepe 4500 Mlla, o
Mmenbiei mepe 4800 MIla, no menbiueit mepe 4900 MIla, no menbuieit mepe 4950 Mlla, no
menbiei mepe 5000 MlIla, no menbuiein mepe 5100 MIIa, no menbiieit mepe 5150 MIla u no
menb1ei mepe 5200 MITa. B HeKOTOPBIX THMYHBIX BAPUAHTAX OCYIIECTBIIECHUS CTEKJIOBOJIOKHA,
MOJIYYEHHBIE U3 ONKMCAHHOIO BBILIE COCTaBa, UMEIOT MPEES IPOYHOCTH Ha PACTSKEHUE BOJIOKHA
ot 0k010 4200 o okoso 5500 MITa, Bkirodas ot okosio 4300 MIla no okomno 5350 MIla, ot okoJio
4600 no okomo 5315 MIla. IlpeanoyrurensHO KOMOMHALMS KOMITO3HLIMOHHBIX IApaMeTPOB,
PACKpBITBIX B HACTOSIIEM JOKYMEHTE, MAENaeT BO3MOXKHBIM IOJIY4Y€HHE CTEKJIOBOJOKOH,
HUMEIOIUX TpeAesbl MPOYHOCTH Ha pacTsikeHue 1o MeHblueld mepe 4800 Mlla, Bximrowas no
MeHnbLuen mepe 4900 MlIla u no menpiieit Mepe 5000, 4To elie He AOCTUTAIOCh B YPOBHE TEXHUKHU
C COCTABOM CTEKJIa, UMEIOLUM JKeJIaeMble BOJIOKHOOOPA3YIOIIHNE CBOHCTBA.

[00068] Moxaynap yHOpyrocTu CTEKJIOBOJOKHA MOKHO OIpenessiTh, Oepsi CpemHue
U3MEPEHHUsI OT IMATH OTHEJIbHBIX CTEKJOBOJIOKOH, M3MEPEHHBbIE COIJIACHO MpOoLEeAype
aKy CTHYECKOr0 U3MepeHusi, n3ioxkeHHol B otuete «Glass Fiber Drawing and Measuring Facilities
at the U.S. Naval Ordnance Laboratory», Report Number NOLTR 65-87, June 23, 1965.

[00069] TunuuHble CTEKJIOBOJIOKHA, TOJYYEHHBIE W3 COCTaBa CTEKJIA HACTOSIIETO
U300peTeHsI, MOTYT UMETh MOAYJIb YIIPYTOCTH MO MeHbIueil Mepe okojo 88 I'Tla, Bkirouas mo
MeHblnen mepe okoo 89,5 I'Tla, mo menseit mepe okxoino 90,5 I'Tla, mo menpieit mepe okouno 91
I'TIa, no mensiueit Mmepe okono 93 I'Tla, no menpiel mepe okono 95 I'Tla unu no MenpLIel Mepe
okoso 96 I'Tla. B HEKOTOPBIX TUIIHYHBIX BAPUAHTAX OCYLIECTBJICHHS] TUIIUYHBIE CTEKJIOBOJOKHA,
NOJIYYE€HHBIE U3 COCTABA CTEKJIa HACTOSIIErO N300PETeHNUs, UMEIOT MOZYJIb YIIPYTOCTH OT OKOJIO
88 I'TIa no okomo 115 I'Tla, Bkarogasi ot okosio 89 I'Tla no okono 100 I'Tla u ot okomno 93,1 I'Tla
1o oxouso 98 I'T]a.

[00070] Moxaynp ynpyrocTH MOKHO 3aT€M HCIIOJIb30BaTh JJIs ONpEAeNeHUsl yIeJIbHOro

MOIYJIA. KenarenpHOo uMETh YI[eHbeIfI MOAYyJib HACKOJIBKO BO3MOXHO BbICOKHUM, YTOOBI
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o0ecreynBaTh JIETKHII KOMIIO3UTHBI MaTepuas, KOTOPbIH J00aBISET >KECTKOCTb T'OTOBOMY
U3ENUI0. Y IeNbHBIA MOZYJIb BAXKEH B IPUMEHEHUSIX, I71€ )KECTKOCTb IMMPOAYKTA SBJSIETCS BAYKHBIM
IapamMeTpoM, TAKMX KaK B BETPOBOM SHEPTUH U NPUMEHEHUSX IS aBUALIMK U KOCMOHABTHUKH. [Ipu
UCITIOJIb30BAHMUHM B HACTOSIIEM JOKYMEHTE YIEIbHbI MOAYJIb PACCYUTHIBAIOT COTJIACHO
CIIEAYIOIIEMY YPABHEHHIO:

Y nenpnbiit Moayb (MJDx/kr) = Moayns (I'Tla)/IlnoTHoCTh(KI/KyOHUecKkuii MeTp).

[00071] TunuuHble CTEKJIOBOJIOKHA, TMOJYUYE€HHBbIE M3 COCTaBa CTEKJIAa HACTOSLIErO
n300peTeHns, UMEIOT yAeNbHbI Moayib OT okoyio 33,0 MJDx/kr mo okoso 40,0 MJ[x/kr,
BKJItO4asi ot okouso 34,1 MJIx/kr no okono 37 MJx/kr u ot okoso 34,5 MJx/kr 1o okono 36,5
MJIx/kr.

[00072] IInOTHOCTD MOXET OBITh M3MEpPeHa JIFOObIM METOAOM, M3BECTHBIM M OOBIMHO
NPU3HABAaEMbIM B JaHHOM oOjactu, TakuM kak meron Apxumena (ASTM C693-93(2008)) na
HEOTOXKEHHON Macce ctekia. CTeKJIOBOJOKHA MMEKOT IUIOTHOCTh OT okouyio 2,0 mo okojo 3,0
r/cm’. B ApyruX TUMMYHBIX BAPMAHTAaX OCYLIECTBIEHHS CTEKIOBOJOKHA MMEIOT MJIOTHOCTb OT
oKkouo 2,3 1o okono 2,8 r/cM’, BKiIOUas ot okoJo 2,4 1o okoio 2,78 r/cm® u ot okoio 2,50 1o
okomno 2,75 r/em’.

[00073] CornacHO HEKOTOPBIM THUIIMYHBIM BapUAHTAM OCYILECTBJICHUS 00ECTeunBAETCS
croco0 TMONyYeHUs] CTEKJIOBOJIOKOH M3 COCTaBa CTEKJA, OMUCAHHOTO Bbie. CTEKJIIOBOJOKHA
MOTYT OBITh MOJYYEHBI JIOOBIMU CPEICTBAMH, U3BECTHBIMH M TPAAHLMOHHO HCIOJIb3yEMbIMU B
OaHHON obOnacTh. B  HEKOTOPBIX THNHMYHBIX BAapUAHTAX OCYILIECTBICHHS CTEKJIOBOJIOKHA
(bOPMHUPYIOT TyTEM TMOJNYYEHHsI ChIPhEBBIX WHIPEIUEHTOB M CMELIMBAHUS HHIPEAHEHTOB B
COOTBETCTBYIOLIUX KOJHYECTBAX C IMOJIyYEHHUEM JKEIa€MBbIX MAaCCOBBIX MPOLIEHTOB B TOTOBOM
coctaBe. Crioco0 MOXKET Takke MpeayCMaTpHBaTh OOECHeueHHe COCTaBa CTEKJIa HACTOSINEro
n300peTeHNs B paCIUIABJICHHOM BUJIE M IIPOTATHBAHKUE PACTIABIEHHOTO COCTABA Yepe3 OTBEPCTHUS
B (puIIbepe C MONTyUEeHHEM CTEKJIOBOJIOKHA.

[00074] KoMmOHEHTBI cOCTaBa CTEKJIa MOXKHO IMOJy4aTh U3 MOAXOISIIUX UHIPEIUEHTOB
WINA CBIPHEBBIX MATEPHAJIOB, BKJIKOYAst, TOMUMO IMPOYero, necok wi nupodmumt maust SiOa,
U3BECTHSIK, JOKEHYI0 U3BECTh, BOJUIACTOHHUT MUK JOJNOMUT Ut CaO, KaoJiIHMH, OKCUA aTFOMHHUS
win mupodmumt s Al,Os, TOIOMUT, HerameHy U3BECTh, OPYCHUT, SHCTATHT, TAJIbK, HOKEHBIN
MarHe3uT uim Maraes3ut it MgO u kapOoHaT HaTpus, anbOuT nim cynbdar Hatpus anst Na,O. B
HEKOTOPBIX TUITUYHBIX BAPUAHTAX OCYLIECTBJICHUS CTEKJISIHHBIA OOH MOXHO HCIOJIB30BAThH JJIS
o0ecrieueHnst OHOTO WK OoJee HEOOXOIUMBIX OKCHJIOB.

[00075] CmeranHasi HUXTa MOXKET OBITh 3aT€M pacIUIaBiIeHa B MEYU WU TJIABHJIBHOM
YCTPONCTBE U OJIYYEHHOE PACIIIABIEHHOE CTEKJIO MPOXOIUT BAOJIb (POPKaAMEPHI U MPOTSATUBAETCS

yepe3 OTBepCTUsl (PUIIbephl, PACHOJIOKEHHOW Ha AHE (OopKamepbl ¢ MOTyYSHHEM OTIEIbHBIX
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CTEKJITHHBIX HUTEH. B HEKOTOPBIX THITUYHBIX BAPHAHTAX OCYINECTBJICHHUS NeUb WM IJIaBHIIbHOE
YCTPOHCTBO MPENCTABISAET COOON TPAJUIIMOHHOE OTHEYIIOPHOE TUIABMIIBHOE YCTPOoHcTBO. IlyTem
UCTIOJIb30BAHMS OTHEYIIOPHOTO pe3epByapa, MOJyUYEHHOIO M3 OTHEYIOPHBIX OJIOKOB, CTOUMOCTD
U3TOTOBJICHHS, CBS3aHHAS C MOJYYEHHEM CTEKJIOBOJIOKOH, ITOJIYYEHHBIX M3 COCTaBa HACTOSINETrO
U300peTeHns, MOXeT OBITh CHIDKEHAa. B HEKOTOPBIX TUIMYHBIX BapHAHTAaX OCYIIECTBIICHHUS
¢unpepa mnpencraBisier coOoOi (QuIBepy Ha OCHOBE IUIATHHOBOrO criasa. [lpsoun w3
CTEKJIOBOJIOKOH MO’KHO 3aTeM (hOpMOBaTh, coOMpasi BMecTe OTneNnbHble HUTH. [Ipsian u3 BOJOKOH
MO>KHO HAaMaTbIBaThb W JOIOJHUTEIBHO 00padaThiBaTh OOBIMHBIM OOpPa30M, MOIXOISIIHM JJIst
NPEATONaraéMoro NpuMeHEHHs.

[00076] Paboume TtemmepaTypbl CTEKJia B IUIABHJIBHOM YCTPOWCTBE, (OpKamepbl H
¢bunbepbl MOXKHO BBIOMpATh TakK, 4TOOBI COOTBETCTBYIOLIMM OOpa3soM peryjJupoBaTh BA3KOCTb
CTEKJIa, ¥ YTOOBI MX MOXKHO OBUIO MOANEPXKUBATH MPU MOMOIIN HMOAXOASILINX CIIOCOOOB, TAKHUX
KaK ycTpolcTBa KOHTpoJsi. TeMnepaTypy Ha nepeqHeM KOHILE MJIaBUIBHOTO YCTPOHCTBA MOXKHO
ABTOMATHYECKH KOHTPOJMPOBATh, YTOOBI CHM)KATh WJIM HCKJIOYAaTh PACCTEKJIOBAHUE.
PacnuiaBneHHOE CTEKJIO MOXKHO 3aT€M MPOTSATUBATh (BBITATUBATD) Uepe3 AbIPbI WK OTBEPCTHS B
HIDKHEH WM KOHLEBOM IUIacTHHE (UIbepbl C IOJy4YEeHHEM CTeKJIOBOJOKOH. CoriacHo
HEKOTOPBIM TUIMYHBIM BapUAHTaM OCYIIECTBJIEHMs MOTOKU PACIUIABJIEHHOIO CTEKJIA, TEKyIue
Yyepe3 OTBEPCTHUs (PHIIbEPDI, YMEHBIIAKOTCS 1O HUTEH MyTeM HaMaTbIBAHUS TIPS, 00pa30BaHHON
U3 MHOXXECTBA OT/AEJbHBIX HUTEH Ha (POPMYIOIIYI0 TPYOKY, YCTAHOBJICHHYIO HA BPAILArOINENCs
T'Mb3€ HAMOTOYHOW MALIWHBI, WIM PyOsAT MpH HacTpamBaeMoil CKOpocTH. CTEKJIOBOJOKHA
HACTOSIIETO HM300peTeHUs TOJYYaIOTCs JIIOOBIM W3 CHOCOOOB, ONMUCAHHBIX B HACTOSILIEM
JIOKYMEHTE, WU JIFOOBIM U3BECTHBIM CIIOCOOOM i1 POPMHUPOBAHUS CTEKJIOBOJIOKOH.

[00077] BonokHa MOXHO JOIOJHUTENBHO 00pabaThiBaTh OOBIMHBIM  00pa3oMm,
NOAXONALIMM JJISl TPENnojiaraeMoro npuMeHeHusi. Hampumep, B HEKOTOPBIX THITHYHBIX
BAPUAHTAX OCYIIECTBJICHHS] CTEKJIOBOJOKHA MPOKJEHBAIOT MPOKICHBAOIIUM COCTABOM,
U3BECTHBIM CIENHAJNCTAaM B JaHHOW oOmacTu. IIpokienBarommii COCTaB HUKOMM O0pa3oM He
OTPaHUYEH U MOXKET OBITh JIFOOBIM MPOKJICHBAIOIIIMM COCTABOM, MOIXOASIINM I HAHECEHUS Ha
CTEKJIOBOJIOKHA. [IpoKJIeeHHbIE BOJIOKHA MOKHO HCIIOJIb30BAaTh JUISI apPMUPOBAHUsI CyOCTPaToB,
TaKMX KaK pasHOOOpPa3HbIE TUIACTHKH, €CJIH KOHEUHBIN MOJIb30BaTENb MPOAYKTA TPEOyeT BBICOKOH
NPOYHOCTH M JKECTKOCTH W MAJIOrO Beca. Takue NMPUMEHEHHs BKIIIOYAIOT, TIOMHUMO IPOYEro,
TKaHbIe MaTepHaNbl JJIsl UCIOJIb30BAaHUS NpU (HOPMHUPOBAHMU JIOTIACTEH BETPSHBIX TYpOWH;
BHYTPEHHEH CTPYKTYphl, TAKOM KaK apMHUpPYIOIIUNA OETOH, MOCTHI U Mp.; U a3POKOCMHYECKAs
TEXHHUKA.

[00078] Ilpu 3TOM HEKOTOpbIE THUIMHMYHbIE BapUAHThl OCYILECTBJEHHS HACTOSLIETO

I/1306peTeHI/I$I BKJIFOYAIOT KOMITO3UTHBIN MaTepHrall, conepncamm‘/i CTCKJIOBOJIOKHa HACTOALICTO
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nu300peTeHnsl, KaK OMHMCAHO BbIIIE, B KOMOWHAIIMK C OTBEPKAAIOIIUMCS MAaTEPHAJIOM MAaTPHIIBL.
OH MOXeT Tak)ke Ha3bIBaThCsl B HACTOSAIIEM JOKYMEHTE€ apMHPOBAHHBIM KOMIIO3UTHBIM
NPOAYKTOM. Marepual MaTpHIbl MOXKET ObITh JIFOOOH MOIXOISIIeH TEePMOIIACTHYHOW WJIH
TEPMOPEAKTUBHON CMOJION, M3BECTHOW CIIELUAIMNCTAM B JTaHHOH OOJIACTH, TaKOW KaK, MOMHMO
MPOYero, TEePMOIUIACTHKH, TaKWe KaK CJIOXHBbIE MOMUI(UPBI, TOJUMPOINUICH, ITOJTHAMUL,
noJimdTHIeHTepedTaaaT U MOJUOYTHIICH, U TEPMOPEAKTUBHBIE CMOJIbI, TAKUE KaK STOKCHIHBIC
CMOJTbI, HEHACBIIEHHBIE CJIOJKHBIE TTOMUI(PUPBI, (PEHOJbHBIE CMOJIBI, CJIOKHbBIE BUHUJIOBBIE 3(PUPbI
U 3JIACTOMEPBL. JTH CMOJBI MOXXHO HCIIOJNB30BaTh IO OTAENBHOCTH HIIM B KOMOWHAIMH.
ApMHUPOBaHHBINM KOMITO3UTHBINA MPOAYKT MOKHO UCTIOJB30BATh JJIS JIONIACTEH BETPSIHBIX TYPOUH,
apMaTypHOTO CTep>KHs, TpPyObl, OOMOTKH W3 BOJIOKHA, HAMOJHUTENS I[IyMOIJIYIIHTES,
3BYKOIOTJIOLEHHS U TIOA0OHOTO.

[00079] CornacHO TONOJHUTEIBHBIM TUITUYHBIM BaAPUAHTAM OCYIIECTBJIEHUSI HACTOSALLIEE
n3o0perenne odecrneunBaeT Cnocod MOMyYeHUsT KOMIIO3UTHOTO MPOAYKTA, KaK OMHUCAHO BBILIE.
Cnoco6 Moxer mpenycMarpuBaTh OOBEIUHEHHE MO MEHBINEH Mepe OIHOrO IOJUMEPHOrO
MaTepuaia MaTPULbl C MHOKECTBOM CTEKJIOBOJIOKOH. Kak nmonmmepHsiii MaTepuasl MaTpULbl, TaK

" CTCKJIOBOJIOKHA MOT'YT OBITH TAKUMH, KaK OITMCAHO BBILIC.

IIpumepsbl

[00080] Tumu4HbIE COCTaBBI CTEKJA COTJIACHO HACTOSIIEMY H300PETEHUIO MOJyYasH
MyTeM CMEIINBAaHUs KOMIIOHEHTOB IIUXThl B MPONOPLMOHATIBHBIX KOJINYECTBAX [JIsl MOTYyYEeHUS
TOTOBOTO COCTaBa CTEKJIAa C MACCOBBIMH IMPOLEHTAMH OKCHUIOB, YKa3aHHbIMH B Tabiumax 1-9
HIDKE.

[00081] CeipbeBble MaTepuasibl IUIABWJIM B IUIATUHOBOM THUIJIE B 3JIEKTPONEYH IIPU
temneparype 1650°C B TeueHue 3 4acos.

[00082] Temmneparypy BOJOKHOOOpA30BaHMS W3MEPSUIM TPU TOMOIIM METoma C
BpALIAOIIUMCST LWIMHAPOM, Kak ommcaHo B ASTM  (C965-96(2007), moxm HasBaHuEM
«CTaHnapTHasi paKkTUKa JJIs1 U3MEPEHUsI BSI3KOCTH CTEKJIa BbIIIE TEMIEPATYPbl pa3MsArdeHus,
COZlepKaHuEe KOTOPOrO BKJIFOUEHO CCBUIKOW B HACTOSIIMN JOKYMEHT. TeMmmnepaTypy JUKBUIYCA
U3MEpsUIM MyTeM BO3JENCTBUS Ha CTEKJIO IpaJueHTa TeMIlepaTyp B KOpPbITE U3 IJIATUHOBOTO
craBa B TedeHue 16 dwacos, kak ompeneneHo B ASTM (C829-81(2005), mox HasBaHueM
«CTaHnapTHble MpPAaKTHUKU Ui WU3MEPEHUs TeMIepaTypbl JIMKBUAyCa CTEKJa», COJAEp:KaHue
KOTOPOTO BKJIFOYEHO CChUIKON B HACTOSLINI AOKyMEHT. [1IOTHOCTD U3Mepsin COrIacHO METONY

Apxumena, kak noapoOHo omucano B ASTM (C693-93(2008), mon HasBanueM «CTaHIApTHBINA
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METOJ TECTUPOBAHUS IUIOTHOCTH CTEKJIa MOCPEACTBOM ILIABYYECTH», COAEP:KaHHE KOTOPOro
BKJIFOUEHO CCBUIKOW B HACTOSILIUNA TOKYMEHT.

[00083] VnenbHbIi MOAYJIb PAaCCUMTHIBAIN IMyTEM JEJICHUS H3MEPEHHOTO MOAYJA B
enunniax [ Tla Ha MIOTHOCTh B €IMHHULIAX KI/M-.

[00084] TIpo4HOCTH H3MEPSLTH HA CBEKEBBIPAOOTAHHOM BOJIOKHE, UCTIONB3YsI YCTPOHCTBO
TECTUPOBAHUS NMPOYHOCTU Ha pacTspkeHue Instron cormacno ASTM D2343-09 nox HaszBaHueMm
«CTaHOapTHBI ~ METOJ  TECTUPOBAHUA  MEXAHMYECKHUX  CBONCTB TMPU  PaACTSHKEHUU
CTEKJIOBOJIOKOHHBIX MNPsiA€H, NMPsSKU U POBUHIA, UCIOJAB3YEMBbIX B APMHUPOBAHHBIX IJIACTUKAX,

COZlepKaHuEe KOTOPOrO BKJIFOUEHO CChIIKOW B HACTOSLUM TOKYMEHT.

Tabmuua 1
Kownorer Orace. 5 | (wace. 50 | (wace. 50 | (mace. 56y | (ace. 56
Si0, 50,89 52,85 58 55,5 53,84
AL Os 22,92 20,0 20,00 21,00 18,42
MgO 12,46 10,09 12,00 11,00 10,28
Ca0O 4,47 8,14 2,00 3,50 8,29
Li,O 2,20 2,00 2,00 2,00 2,00
Fe,0; 0,01 0,31 0,00 0,00 0,32
K,0 0,01 0,12 0,00 0,00 0,12
Na,O 0,03 0,11 0,00 0,00 0,12
TiO, 0,01 0,63 0,00 0,00 0,64
Sc,0s 0,00 0,00 0,00 0,00 0,00
Y,0s3 5,49 3,00 0,00 4,00 3,00
Zr0, 0,00 0,00 0,00 0,00 0,00
Nb2Os 0,00 0,00 0,00 0,00 0,00
La,03 1,50 3,00 3,00 3,00 3,00
Ga;0; 0,00 0,00 0,00 0,00 0,00
Ta,0s 0,00 0,00 3,00 3,00 0,00
V,0:s 0,00 0,00 0,00 0,00 2,00
CsoiicTBO
Temmneparypa 2193 2191 2326 22717 2185
BosiokHoOOpazosauus ('F)
Temmneparypa nmukBHIyCA 2217 2171 2248 2293 2144
('F)




18

AT -24 20 79 -16 42
('F)
ITnotHOCTB 2,744 2,733 2,656 2,690 2,732
(r/em’)
Moayas yrnpyroctu (I'Tla) 938.0 94 4 943 94,1 94,1
Y 1eapHBIA MOAY B 35,7 34,5 35,5 35,0 34,4
(MTx/xr)
Ilpeaen mpounoctn |  -——- [ = -——-- 4919 | - | -
(MITa)
Tabmuua 2
Kownoment | (B | (wace. 26y | (nce. 56y | (wace by | (vaee, o4y
S10, 58,00 59,95 58,08 58,00 60,00
ALOs 20,00 19,45 18,84 19 20,5
MgO 12,00 9,62 9,32 10,50 12,00
Ca0 2,0 5,13 4,97 2,00 1,50
Li,0 2,00 1,85 1,79 1,50 2,00
Fe; 03 0,00 0,00 0,00 0,00 0,00
K,0 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
Ti0, 0,00 0,00 0,00 0,00 0,00
Scy0s 0,00 4,00 0,00 0,00 0,00
Y»0; 3,00 0,00 7,00 3,00 3,00
710, 0,00 0,00 0,00 0,00 0,00
Nb,Os 0,00 0,00 0,00 0,00 0,00
La;Os 0,00 0,00 0,0 2,00 0,00
Ga;0; 0,00 0,00 0,00 0,00 0,00
TaOs 3,00 0,00 0,00 3,00 0,00
V205 0,00 0,00 0,00 0,00 0,00
B,0s 0,00 0,00 0,00 0,00 0,00
CsoiicTBO
Temneparypa 2319 2350 2338 2369 2355
BosiokHoOOpazosauus ('F)
Temneparypa MUKBHIYCA 2256 2405 2130 2307 2310

(F)
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AT 63 -55 208 63 45
('F)
ITnotHOCTB 2,651 2,602 2,673 2,692 2,600
(r/em’)
Moayas yrnpyroctu (I'Tla) 93,7 93,5 93,5 934 93,1
Y 1eapHBIA MOAY B 35,3 359 35,0 34,7 35,8
(M]Ix/xr)
Ipenen npounoctu 4929 4818 4830 | - 4984
MITa)
Tabmuua 3
Kownonenr | [P | vace. v | (vace. v | (vace. v | (vace, o)
Si0; 58,00 60,50 59,00 55,60 60,00
AL Os 20,0 20,5 22 19,02 22,00
MgO 11,00 12,0 12,0 10,61 14,00
CaO 3,00 1,50 3,00 8,562 0,00
Li,O 2,00 2,00 2,00 2,00 4,00
Fe>03 0,00 0,00 0,00 0,33 0,00
K,0 0,00 0,00 0,00 0,12 0,00
Na,O 0,00 0,00 0,00 0,12 0,00
TiO, 0,00 0,00 2,00 0,66 0,00
Sc,03 0,00 4,00 0,00 0,00 0,00
Y10s 3,00 3,50 0,00 0,00 0,00
Zr0O, 1,00 0,00 0,00 0,00 0,00
Zn0O 0,00 0,00 0,00 0,00 0,00
Nb2Os 0,00 0,00 0,00 0,00 0,00
La;Os 2,00 0,00 0,0 3,00 0,00
Gay 0 0,00 0,00 0,00 0,00 0,00
Ta,0s 0,00 0,00 0,00 0,00 0,00
V205 0,00 0,00 0,00 0,00 0,0
B,0s 0,00 0,00 0,00 0,00 0,00
CeoiicTBoO
Temmeparypa 2323 2367 2321 2208 2258
BOJIOKHOOOPA30BaAHHS
(F)
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Temmeparypa 2222 2308 2316 2152 2262
muksugyca (*F)
AT 101 59 6 57 -4
('F)
[TroTHOCTE 2,649 2,593 2,571 2,677 2,540
(r/em?)
Moayas ypyroctu 93,0 92.8 92.8 92.5 92.4
(I'Ta)
Y neapHBIH MOIYIB 35,1 35.8 36,1 34,6 36,4
(M]Ix/xr)
IIpenen npounocru --- 5058 5035 | - 4936
MITa)
Tabmuua 4
Kownonent | WD | Cvace %) | vace.ow) | (wace. o) | (vace. ey
Si0, 57,33 60,00 61,20 63,50 60,26
AL Os 19,61 20,00 19,85 20,50 19,55
MgO 10,94 12,00 9,82 12 19,67
Ca0 8,83 2,00 5,23 2,00 5,15
Li,O 2,00 2,00 1,89 2,00 1,86
Fe,03 0,34 0,00 0,00 0,00 0,00
K,0 0,13 0,00 0,00 0,00 0,00
Na,O 0,12 0,00 0,00 0,00 0,00
TiO; 0,68 0,00 0,00 0,00 0,00
Sc,03 0,00 0,00 2,00 0,00 0,00
Y10s 0,00 0,00 0,00 0,00 3.5
Zr0O; 0,00 0,00 0,00 0,00 0,00
Zn0 0,00 0,00 0,00 0,00 0,00
Nb2Os 0,00 0,00 0,00 0,00 0,00
La;Os 0,00 0,00 0,00 0,00 0,00
Gay 0 0,00 2,00 0,00 0,00 0,00
Ta,0s 0,00 2,00 0,00 0,00 0,00
V205 0,00 0,00 0,00 0,00 0,00
B,0s 0,00 0,00 0,00 0,00 0,00
CeoiicTBoO
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Temmeparypa 2236 2371 2381 2465 2378
BOJIOKHOOOPA30BaAHHS
('F)
Temmeparypa 2190 2321 2235 2330 2191
muksugyca (*F)
AT 47 50 146 126 188
('F)
[TroTHOCTE 2,620 2,596 2,577 2,546 2,607
(r/em?)
Moayas ypyroctu 92.4 923 92,2 92,0 92,0
(I'TTa)
Y neapHBIM MOIYIB 35,3 35,5 35,8 36,1 35,3
(M]Ix/xr)
Ilpenen npounocru -—- - 5056 5187 4927
MITa)
Tabauna S
Kownonens | (P | Cvace %) | (e vk | (wace. vl | (vaces vl
Si0, 59,50 62,00 58,00 60,00 60,50
Al,O3 20,00 21,00 19,50 20,50 20,50
MgO 11,00 12,00 11,00 12,00 12,00
Ca0 2,00 3,00 2,00 1,50 1,50
Li,O 1,50 2,00 1,50 2,00 2,00
Fe,03 0,00 0,00 0,00 0,00 0,00
K,0 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
TiO; 0,00 0,00 0,00 0,00 0,00
Sc,05 0,00 0,00 0,00 0,00 0,00
Y10s 0,00 0,00 0,00 0,00 0,00
Zr0O; 0,00 0,00 0,00 1,00 0,00
Zn0 0,00 0,00 0,00 0,00 0,00
Nb2Os 0,00 0,00 0,00 0,00 0,00
La;Os 0,00 0,00 0,0 3,00 3,50
Gay 0 0,00 0,00 4,00 0,00 0,00
Ta,0s 6,00 0,00 4,00 0,0 0,00
V205 0,00 0,00 0,00 0,00 0,00
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B.0s 0,00 0,00 0,00 0,00 0,00
CsoiicTBo
Temmeparypa 2429 2420 2393 2360 2367
BOJIOKHOOOPA30BaHHS
(F)
Temmneparypa 2367 2310 2360 2289 2310
muksugyca ("F)
AT 62 111 33 71 57
(F)
[TnoTHOCTE 2,631 2,545 2,655 2,597 2,597
(r/enr’)
Moayas ypyroctu 91,9 91,9 91,9 91,8 91,7
(I'Ta)
VY AeIbHBIH MOTYITB 34,9 36,1 34,6 35,4 35,3
(MIx/xr)
IIpenen npounocTu --- 5234 | - 4953 4959
(MITa)
Tabauna 6
Kownonew | (PO | ace v | vace %) | (vace.%) | (wace o)
Si0; 59,30 61,00 63,00 62,50 62,40
Al,O3 20,00 20,50 21,00 20,50 20,30
MgO 10,00 12,00 12,00 12,00 12,00
Ca0 4,00 2,50 2,00 3,00 3,30
Li,O 1,70 2,00 2,00 2,00 2,00
Fe,03 0,00 0,00 0,00 0,00 0,00
K,0 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
TiO, 0,00 0,00 0,00 0,00 0,00
Sc,03 0,00 0,00 0,00 0,00 0,00
Y203 0,00 0,00 0,00 0,00 0,00
710, 0,00 0,00 0,00 0,00 0,00
Zn0 0,00 0,00 0,00 0,00 0,00
Nb2Os 0,00 0,00 0,00 0,00 0,00
La;Os 2,00 0,00 0,00 0,00 0,00
Gay 0 0,00 0,00 0,00 0,00 0,00




23

Tax0s 5,00 2,00 0,00 0,00 0,00
V205 0,00 0,00 0,00 0,00 0,00
B0 0,00 0,00 0,00 0,00 0,00
CsoiicTBoO
Temreparypa 2398 2380 2459 2398 2388
BOJIOKHOOOPA30BaHHS
(F)
Temrmeparypa 2289 2287 2341 2281 2268
muksugyca ("F)
AT 109 94 119 117 121
(F)
[MnotHOCTH 2,629 2,571 2,529 2,543 2,540
(r/em?)
Moayap ynpyroctu 91,6 91,6 91,6 91,6 91,6
(TTIa)
VY aebHBIH MOTYITB 34,8 35,6 36,2 36,0 36,0
(MIx/xr)
Ipenen npounocTu 4934 -—- 5224 5197 5026
(MITa)
Tabauua 7
Kownonewr | (BT | nacever | vace. v | vace %) | (uace %)
Si0; 61,00 58,08 58,30 64,50 64,00
Al,O3 20,00 18,84 20,00 20,50 21,00
MgO 11,50 9,32 11,00 12,00 12,00
Ca0 2,00 4,97 4,00 1,00 1,00
Li,O 1,50 1,79 2,00 2,00 2,00
Fe.0s 0,00 0,00 0,00 0,00 0,00
| €10) 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
TiO, 0,00 0,00 0,70 0,00 0,00
Sc,05 0,00 0,00 0,00 0,00 0,00
Y203 0,00 0,00 3,00 0,00 0,00
710, 0,00 0,00 0,00 0,00 0,00
Zn0 0,00 0,00 1,00 0,00 0,00
Nb.Os 0,00 0,00 0,00 0,00 0,00
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La;0s 0,00 7,00 0,0 0,00 0,00
Gay 0 0,00 0,00 0,00 0,00 0,00
Tax0s 4,00 0,00 0,00 0,0 0,00
V.05 0,00 0,00 0,00 0,00 0,00
B,0s 0,00 0,00 0,00 0,00 0,00
CsoiicTBoO
Temrmeparypa 2380 2352 2306 2510 2481
BOJIOKHOOOPA30BaHHS
(F)
Temrmeparypa 2374 2167 2169 2387 2387
muksugyca ("F)
AT 7 186 138 123 115
('F)
[MnotHOCTH 2,593 2,683 2,628 2,522 2,517
(r/em®)
Monayap ynpyroctu 91,5 91,5 91,5 91,4 91,4
(I'Ta)
VY aeIbHBIH MO B 35,3 34,1 34.8 36,3 36,3
(M]Ix/xr)
Ipeaen mpounocT -——- 4850 -——- 5315 5132
(MI1a)
Ta6auua 8
Kownonenr | | | ace v | vace %) | (vace. %) | (nacer %)
Si0, 61,00 61,00 60,26 61,00 59,30
Al,O3 20,50 20,50 19,55 20,00 20,00
MgO 12,00 12,00 9,67 11,50 10,00
Ca0 2,50 2,50 5,15 2,00 3,00
Li,O 2,00 2,00 1,86 1,50 1,70
Fe 05 0,00 0,00 0,00 0,00 0,00
K-,0 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
TiO; 0,00 0,00 0,00 0,00 0,00
Sc,05 0,00 0,00 0,00 0,00 0,00
Y203 0,00 0,00 0,00 0,00 0,00
710, 0,00 0,00 0,00 0,00 0,00
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Zn0 0,00 0,00 0,00 0,00 0,00
Nb.Os 0,00 2,00 0,00 0,00 0,00
La;Os 0,00 0,00 3,50 0,00 0,00
Gay 05 0,00 2,00 0,00 4,00 3,00
Ta,0s 0,00 0,00 0,00 0,0 3,00
V05 0,00 0,00 0,00 0,00 0,00
B,0s 0,00 0,00 0,00 0,00 0,00
CsoiicTBoO
Temmnepatypa 2356 2375 2388 2423 2412
BOJIOKHOOOPA30BaHHS
(F)
Temmeparypa 2317 2299 2185 2376 2336
maxsuayca ('F)
AT 40 77 203 48 76
('F)
[TroTHOCTE 2,558 2,562 2,612 2,577 2,619
(r/em)
Monayae ynpyroctu 91,3 91,3 91,1 91,1 91,1
(I'TTa)
VY aeapHBIH MOAYIb 35,7 35,6 34,9 35,3 348
(M]Ix/xr)
IIpenen npounoctu -—-- - 4948 -—-- 4875
(MITa)
Tabauua 9
Kownonenr | [V | Cvace %) | (vace. %) | Guace.%) | (uace. %)
Si0, 59,50 59,95 61,82 58,60 58,60
Al,Os 20,00 19,45 20,06 19,30 19,80
MgO 11,00 9,62 9,92 9,50 9,30
CaO 2,00 5,13 5,29 4,30 4,00
Li,O 1,50 1,85 1,91 1,80 1,80
Fe,0s 0,00 0,00 0,00 0,00 0,00
K,0 0,00 0,00 0,00 0,00 0,00
Na,O 0,00 0,00 0,00 0,00 0,00
TiO; 0,00 0,00 0,00 0,00 0,00
Sc204 0,00 0,00 0,00 0,00 0,00
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Y10s 0,00 0,00 0,00 6,50 6,50
Zr0; 0,00 0,00 1,00 0,00 0,00
Zn0 0,00 0,00 0,00 0,00 0,00
Nb.Os 0,00 0,00 0,00 0,00 0,00
La;Os 0,00 0,00 0,00 0,00 0,00
Ga0s 6,00 0,00 0,00 0,00 0,00
Ta,0s 0,00 0,00 0,00 0,00 0,00
V205 0,00 0,00 0,00 0,00 0,00
Ce20s 0,00 4,00 0,00 0,00 0,00
B,0s 0,00 0,00 0,00 0,00 0,00
CsoiicTBoO
Temneparypa 2408 2373 2443 2332 2346
BOJIOKHOOOPA30BaHUS
('F)
Temneparypa 2380 2205 2230 2195 2208
muksuayca ('F)
AT 28 168 213 138 138
('F)
ITroTHOCTH 2,605 2,619 2,559 2,655 2,651
(r/em?)
Monaynp ympyrocta 91,0 91,0 91,0 93,1 93,1
(I'Ta)
VY neapHBIA MOAY B 35 34,7 35,5 35,1 35,1
(M]Ix/xr)
IIpenen npounoctu - 4913 5016 e
(MITa)
Tab6auna 10
ommoners | T 40 | Tpwwer 47 | Tpmuey 48| Coammenn
Si0, 58,60 58,00 59,00 60,70
Al,O3 19,55 19,53 19,07 15,80
MgO 9,30 10,74 10,49 8,00
Ca0O 4,25 391 3,81 13,40
Li,O 1,80 1,95 1,91 0,75
Fe,03 0,00 0,00 0,00 0,27
K,0 0,00 0,00 0,00 0,10
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Na,O 0,00 0,00 0,00 0,23
TiO: 0,00 0,00 0,00 0,48
Sc20;3 0,00 0,00 0,00 —
Y,0s3 6,50 391 3,81
710, 0,00 0,00 0,00 —
Zn0O 0,00 0,00 0,00 —
Nb,O:s 0,00 0,00 0,00
La;0s 0,00 0,00 1,91 —
Gay0; 0,00 0,00 0,00 —
Tay0s 0,00 0,00 0,00 —
V05 0,00 0,00 0,00
Ce20s3 0,00 0,00 0,00 —
B;0: 0,00 0,00 0,00
CpoiicTBO
Temmeparypa 2340 2312 2332 2324
BOJIOKHOOOPA30BaHMs
('F)
Temmneparypa 2183 2166 2185 2140
muksrayca ('F)
AT 158 147 148 184
('F)
[TnoTHOCTB 2,652 2,653 2,641 2,614
(r/ev?)
Moayme yrpyroctu 92,9 92,8 924 87,5
(ITla)
VY neapHBIH MOAYITB 35 35 35 33,5
(M/Ix/xr)
Ipenen npounocTu -— - — 4637
(MITa)

[00085] Tabmuupl 1-10 moka3bIBatOT yAyYIIEHHE MOAYJISL YIIPYTOCTH, KOTOPOE COCTaBBI
CTEKJIa HACTOSIIIETO N300PETeHNsI HUMEIOT OTHOCHTENIBHO KOMMEPYECKOTO BBICOKOKAYECTBEHHOTO
crekiia (CpaBHUTENbHBIN TpuMep). CpaBHUTENBHBIN TPUMED TIOKA3BIBAET MOAYJIb YIIPYrocTu 87,5
ITla, uTo HM)KE€ MHHMMAJBHOTO MOAYJIS YIPYTOCTH Y JIOOOr0 M3 COCTaBOB HACTOSILIErO
u3o0perenns. [ToydnTenbHO, YTO KaXKIBIH U3 COCTABOB HACTOSINEro M300PETEHHUs MOKa3bIBAET

MOAYJIb yIpyroctyu no Menblei mepe 88 I'Tla, u Gonee koHKpeTHO MO MeHbInel Mepe 90 I'Tla.
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[00086] M3o0bpeTeHne HacTOsIIIEN 3asiBKM ObLIO OMKCAHO BBIMIE KaK B OOIIEM, Tak H
KacaTeJbHO KOHKPETHBIX BAapHAHTOB OCYLIECTBIEHHs. XOTs Hacrosinee u3oOpeTeHue ObLIO
OMHUCAHO TE€M, YTO, KaK CUHUTAETCS, SBJISIETCS MPEANOYTHTEIbHBIMKI BaPHAHTAMH OCYIIIECTBJICHHUS,
OONBIION Psii albTEPHATHB, M3BECTHBINA CIEHANUCTY B JAHHOW OOJNACTH, MOKHO BBIOMpATh B
obmem packpbiTin. Hactosiee nzobpereHne WHbIM 00pa3oM HE OTPAHHYEHO, 3a UCKIIIOUEHUEM

U3JIOKEHHOTO B HIDKECIIEAYIOIel popMyie n300peTeHus.
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POPMYJIA U3OBPETEHUA

1. CocTaB cTekia, Coaep Kaliuii:

Si03 B konmudectse oT 50,0 mo 65,0 macc. %;

Al>O3 B konmnuectBe ot 18,0 mo 23,0 macc. %;

CaO B xommuectre oT 1,0 1o 5,0 macc. %;

MgO B konuuectse ot 9,0 no 14,0 macc. %;

NayO B kommuectse ot 0,0 go 1,0 macc. %;

K>0 B konmuuectse ot 0,0 1o menee yem 1,0 macc. %,;

Li>0 B xonuuecte ot 1,0 go 4,0 macc. %;

Ti03 B xoauuectBe ot 0,0 mo 2,5 macc. %o,

Y>03 B kommuectse ot 0 no 10,0 macc. %o;

LayOs B komuuecTse ot 0 1o 10,0 macc. %;

Ce»03 B xommuectse oT 0 1o 5,0 macc. %;

Sc203 B konmmuecTBe oT 0 10 5,0 macc. % u

obmyro koHneHTpauuro Lay03+Y203 B xomuuectBe ot 2,0 mo 10,0 macc. %, mpuuem
CTEKJIOBOJIOKHO, 00pa30BaHHOE M3 YKA3aHHOTO COCTaBa CTEKJIa, MMEET MOAYJb YIIPYrocTH OT 88
no 115 I'Tla u npenen npouHocTy Ha pacTsbkeHue cornacHo ASTM D2343-09 no menbLueit mepe
4400 MITa.

2. CocraB cTekJa o M. 1, KOTOpbIi TOMOTHUTEIBHO CONEPIKUT:

ot 0 1o okojo 7,0 macc. % TayOs;

ot 0 o okojo 7,0 macc. % Gax0s3;

ot 0 1o oxomo 2,5 macc. % Nb2Os u

ot 0 o okojo 2,0 macc. % V20s.

3. CocraB crekia 1o Jrodomy 3 min. 1-2, mpudeM yka3aHHbIH cocTaB conepskut ot 0,1 1o
5,5 macc. % Tax0s.

4. Cocras crekia mo Jrobomy u3 mm. 1-3, mpuyeM yKa3aHHBIHA COCTaB CONEPKUT OT 6,0 1o
10 macc. % Y20s.

5. Cocras crekiia o jrodomMy u3 mi. 1-4, mpuyueM yKa3aHHBIN COCTaB COIEPKUT OT Ooiee
yem 1,5 no 10 macc. % Lay0s.

6. CocraB crekyia mo JjoOoMy M3 mm. 1-5, mpuuemM yKa3aHHBIH COCTaB CONEPIKUT
otHomenue MgQO/(Ca0O+SrO) bonee yem 2,1.

7. Cocra crekia mno jmodomy u3 mm. 1-6, mpudeM yKa3aHHBIA COCTaB MO CYLIECTBY He

conepxut B,0s.
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8. Cocras crekia o modoMy u3 min. 1-7, mpudeM yka3aHHbIH cocTtaB comepkut ot 0,1 1o
3,5 macc. % Li20.

9. CocraB crekia 1o JrodoMy u3 . 1-8, mpuyuem cocTaB CONEPKHUT MO MEHbIIEH Mepe
4 macc. % Y203, Lax03, Ce203 u Sc20s.

10. CocraB crekna nmo mobomy u3 mm. 1-9, mpudeM cCOCTaB UMEET TeMIIeparypy
BOJIOKHOOOpa3oBanust meHee 2650°F .

11. CrexsoBOIOKHO, 00pa30BaHHOE M3 COCTABA, COAEPIKALIETO:

Si03 B konmudectse oT 50,0 mo 65,0 macc. %;

Al>O3 B konmnuectBe ot 18,0 mo 23,0 macc. %;

CaO B xommmuectBe oT 1 10 8,5 macc. %;

MgO B konuuectse ot 9,0 no 14,0 macc. %;

Na,O B konuuectse ot 0,0 o 1,0 macc. %;

K>0 B xonuuectse ot 0,0 1o meHee yeMm 1,0 macc. %;

Li,0 B xonuuectse ot 0,0 1o 4,0 macc. %;

Ti0; B komuyectse ot 0,0 10 2,5 macc. %o,

Y>03 B kosuuectse ot 6,0 1o 10,0 macc. %;

LayOs B konmuuectse ot 0 1o 10,0 macc. %;

Ce203 B xommuecte oT 0 1m0 5,0 macc. % u

Sc203 B konmuuectBe oT 0 no 5,0 macc. %, mpuyeM yKa3aHHOE CTEKJIOBOJIOKHO UMEET
MonyJb yrnpyroctu ot 88 no 115 I'Tla.

12. CrexnoBoniokHo mo 1. 11, B kKoTOpoM cocTas cTekita conepxkut ot 18,3 no 21,5 macc. %
AL Os.

13. CrexioBONIOKHO 110 JE0O00My U3 mil. 11 1 12, B KOTOPOM COCTaB CTEKJIA CONEPIKUT OT
ooiee uem 1,5 no 10 macc. % LaxOs.

14. CrexnoBosiokHO 1o jrodomy u3 mm. 11-13, B KOTOPOM COCTaB CTEKJIA CONEPIKUT
otHomenue MgQO/(Ca0O+SrO) 6onee 2,1.

15. CTex0BOIOKHO 1O JIE0OOMy 13 Tl 11-14, B KOTOPOM yKa3aHHBIH COCTAB MO CYIIECTBY
He coaepxut B20s.

16. CreknoBosoKHO 1o robomy u3 . 11-15, B KOTOPOM yKa3aHHBIN COCTAB COAEPIKHUT OT
1,5 mo 3,5 macc. % Li»O.

17. CrexnoBosokHO 1O Jr000oMy u3 mm. 11-16, mpuyeM yka3aHHOE CTEKJIOBOJIOKHO UMEET
MoayJb ynpyroctu ot 89 no 100 I'TIa.

18. Crioco6 monyueHust HeMPePBIBHOTO CTEKJIOBOJIOKHA, TPETYCMAaTPHUBAOLIUIL:

obecreueHne paciiaBIeHHOrO COCTaBa Mo 1. 1 u
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MPOTATUBAHUE YKa3aHHOTO PACIUIABJIEHHOTO COCTaBa 4Y€Pe3 OTBEPCTHUE C MOJNYUYCHHUEM
HEMPEPBIBHOTO CTEKJIOBOJIOKHA.
19. ApMupoBaHHBIIl KOMIIO3UTHBIN MPOAYKT, COAEPKaLIU;
MOJIMMEPHYIO MATPULLY H
MHOKECTBO CTEKJIOBOJIOKOH, MOJYYEHHBIX U3 COCTABa CTEKJIA, COAECPIKALIETO:
Si0; B koauuectBe ot 50,0 o 65,0 macc. %;
Al2O3 B konmmuectse ot 18,0 mo 23,0 macc. %;
CaO B xomuuecte oT 1,0 no 5,0 macc. %,;
MgO B konuuectse ot 9,0 no 14,0 macc. %;
NayO B koimuectse ot 0,0 go 1,0 macc. %;
K>O B xonmmuectse ot 0,0 no menee yem 1,0 macc. %o;
Li20 B xonmuuectBe ot 1,0 1o 4,0 macc. %;
Ti0:> B kosmuuectse ot 0,0 no 2,5 macc. %,
Y>0s3 B xonmuuectse ot 0 1o 10,0 macc. %;
La>Os3 B xomunuecTBe ot O 1o 10,0 macc. %;
Ce203 B xommuectse oT 0 1o 5,0 macc. %;
Sc¢203 B kouuectse oT 0 1o 5,0 macc. %; u
obmyro koHuenTpamuo Lax03+Y203 B konudectse ot 2,0 1o 10,0 mace. %, npuuem
CTEKJIOBOJIOKHA UMEIOT MOoAyjab ymnpyroctd or 88 npo 115 ITla u mpemen nmpodyHOCTH Ha
pactspxenue cornacHo ASTM D2343-09 no menbiueit mepe 4400 MlTa.
20. ApMUpPOBaHHbBIM KOMIIO3UTHBIHN MPOAYKT MO 1. 19, mpuueM yKka3aHHbIN apMHUPOBaHHBIN

KOMITO3UTHBIN MPOAYKT HAXOIUTCS B BUAE JIOMACTU BETPSHOU TYPOUHBL.
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