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BBICOKOKAYECTBEHHASA CTEKJIOBOJIOKOHHASA KOMIIO3UIINA C
YIAYYIIEHHBIM VAEJBHBIM MOJAYJIEM YIIPYTOCTH

Onucanue

PoacTBeHHbDbIE 3aIBKH

[0001] CornacHo HacTosilell 3asiBK€ HCHPALINBAETCS MPUOPUTET B COOTBETCTBUU C
npeABapUTENbHON 3asBKOHM Ha Bbinady nateHta CIHIA ¢ cepuiinbim Ne62/771245, noganHoi# 26
HOosi0pss 2018 r., mox HasBaHMeM «BBICOKOKaUECTBEHHAs CTEKJIOBOJOKOHHAsE KOMITO3HMLIUS C
YJIYYLIEHHbIM YAEJIbHBIM MOAYJIEM YIPYTOCTH», IOJIHOE PACKPBITHE KOTOPOHM BKIIIOYEHO B

HACTOSILIUM TOKYMEHT CCBUIKOM.

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
KJIest BOJIOKHA MOKHO COOMpaTh B OJHY HJIM HECKOJIBKO Mpsiiel U HaMaThIBaTh B YITAKOBKY HJIH,
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



TypOMH Ha BETPOSJEKTPOCTAHLMSX, B TO K€ BPEMs COXpaHssl M3TU0O JIOMAcTU B MPHEMIIEMbIX
npenenax.

[0008] Kpome TOro, kenaeMbIMU SIBJISFOTCSI BBICOKOKAUECTBEHHBIE COCTaBbl CTEKJIA,
KOTOpble HMMEIOT NPEANOUTUTENbHbIE MEXaHW4YeCKne M (U3NUECKHe CBOMCTBa (Hampumep,
yIENbHBI MOIYJb YNPYTOCTH W Tpenel MPOYHOCTH HAa PaspbiB), B TO XK€ BPEMS COXPAHSI
JKeJlaeMble CIIOCOOHOCTH K (POPMOBaHHUIO (HAmpuUMep, TeMIepaTypa JIMKBUAYCAa U TeMIeparypa
pacnymmBanus). MoOnysb YIOPYTOCTH SIBIISIETCS MEPOH JKECTKOCTH BOJIOKHA, OMNpEAeNsroIIei
B3aUMOCBS3b MEXAY Harpy3koil, NMPHIIOKEHHON K Marepuainy, u nedopmaruei, co3naBaeMoi
CaMHUM MaTepuasioM. JKecmkuti MaTeprall UMeeT BBICOKMH MOZYJIb YIIPYTOCTH U U3MEHSIET CBOKO
(bopMy TOJNBKO HE3HAUUTENbHO NP 3JIACTHYHBIX HArpy3kax. / uOkuii mMarepuan UMeeT HU3KHI
MOZYJb YIPYrOCTH M M3MEHSET CBOK (OPMY 3HAYMTEIBHO. YAENbHBIH MOAYJIb YHPYroCTH
SIBJISIETCST MEPOM MOJYJIsSI YIIPYTOCTH HA MAaCCOBYIO IUIOTHOCTb CTEKJIOBOJIOKOHHOI'O MaTepHaa.
OH Tax)ke MOXKeT ObITh U3BECTEH KaK OTHOIIEHHE )KECTKOCTH K MacCe U YaCTO MCHOJIb3YETCs IS

OTIpe/IeIIeHHUs CTEKJIOBOJIOKOH C MUHUMAJIBHOIM MacCOM, B TO K€ BPEeMsI He yXy/LIas )KECTKOCTb.

CYIHOCTH HACTOSIIEr0 H300peTeH s

[0009] Pa3nuuHble TUIIMYHBIE BAPUAHTHI OCYIIECTBIICHUS UAEH HACTOAINEr0 N300peTeHHs
HAINpaBJIEHbI HA COCTaB CTeKJa, coaepxamuii: Si0» B konmuyectse oT 58,0 no 68,0 macc. %; Al2Os3
B kojudectBe oT 18,0 mo 23,0 macc. %; CaO B komudectBe ot 1,0 mo 9,0 macc. %; MgO B
konuuectBe oT 9,0 mo 14,0 macc. %; Na,O B xommuectBe ot 0,0 mo < 1,0 macc. %; K>O B
kosaudectBe oT 0,0 mo 1,0 macc. %; Li2O B koiudectBe ot 0,0 10 4,0 macc. %; TiO2 B koudyecTBe
ot 0,0 mo 4,0 macc. %; Y203 B konmuectBe ot 0 mo 10,0 macc. %; La,O3 B komuyectse ot 0 10
10,0 macc. %; Ce203 B konmuectBe oT 0 10 2,5 macc. % u Sca03 B koaudectse ot 0 10 4,0 Macc.
%.

[00010] B HeKOTOpBIX TUNMYHBIX BapUaHTaX OCYILECTBIEHHs] COCTAB CTEKJa HMeEeT
otHomenue MgQO/(Ca0O+SrO) 6onbiue 2,1.

[00011] B HexkOTOpbIX TUMHYHBIX BapUaHTaX OCYILECTBIEHUS CTEKJIOBOJOKHO,
00pa3oBaHHOE M3 COCTABA CTEKJIA, UMEET yIEIbHBIN MONYJIb yrpyroctu ot 34 no 40 M/Jx/kr.

[00012] CocTaB cTekiia MOKET OMOJHUTENBHO coaep:kath oT 0 1o 5,0 macc. % TaxOs; ot
0 mo 7,0 macc. % GaxOs; ot 0 mo 5,0 macc. % Nb2Os u ot 0 o 5,0 macc. % V20s.

[00013] B pa3nu4HbIX TUMIMYHBIX BAPUAHTAX OCYIIECTBJICHUS COCTaB CTEKJIA 11O CYLIECTBY
He coaepkut B20s.

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

0,1 mo 3,5 macc. % Li20.
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[00015] B pasnuuHbIX TUNMYHBIX BapUaHTaX OCYILECTBIEHHsS] COCTaB COAEPXKUT IO
MeHbled Mepe 1 Macc. % CyMMapHOro KOJIMYECTBA OJHOTO WM Heckonbkux u3 Y203, LaxOs,
Ce203 u S¢20s.

[00016] B pa3snuuHBIX TUNHMYHBIX BapUaHTax OCYILIECTBIEHHS] COCTaB COAEPKUT MEHee
0,05 macc. % Sm203+Gd20s3.

JlomoTHUTEIbHBIE TUITUYHBIE ACTIEKThl UIEH HACTOSINEro M300pEeTeHUs HampaBJieHbl Ha
CTEKJIOBOJIOKHO, 00pa3OBaHHOE M3 CocTaBa, comepskamero: Si0; B konudectse oT 55,0 no 68,0
Macc. %; Al»O3 B komuuectBe ot 18,0 mo 23,0 macc. %; CaO B koauuectBe ot 1,0 10 9,0 macc. %;
MgO B xonuuectBe ot 9,0 no 14,0 macc. %; Na2O B konuuectse ot 0,0 1o 1,0 macc. %; K>O B
kosmuectBe oT 0,0 mo 1,0 macc. %; Li2O B xonuuectBe ot Oosiee uem 1,0 no 4,0 macc. %; TiO2 B
koymuectse ot 0,0 no 4,0 macc. %; Y203 B konmuuectse ot 0 1o 10,0 macc. %; La,O3 B konuuecTse
ot 0 no 10,0 macc. %; Ce203 B konmuuectBe ot 0 10 2,5 macc. % u Sc203 B konuuectBe ot 0 10 4,0
macc. %. CTEKJIOBOJIOKHO HWMeEeT YAENbHbIH MOIyJb yrpyroctd ot 34 nmo 40 MJDx/kr.
CTexJIOBOJIOKHO TaK:Ke UMEET Ipeiesl MPOUYHOCTH Ha pacTshkeHue coracHo ASTM D2343-09 no
Mmenbuieil mepe 4400 MlITa.

[00017] B pa3nuuHbIX TUITUYHBIX BAPUAHTAX OCYLIECTBIEHUsI COCTaB COAEPKHUT OT 1,5 1o
3,5 macc. % Liz0.

[00018] B pa3nu4HbIX TUIMUYHBIX BapUAHTaX OCYLIECTBJIEHUS COCTaB coaep kUt oT 1,0 mo
5,0 macc. % CaO.

[00019] B pa3snuuHbIX TUMUYHBIX BapUAHTaX OCYINECTBIEHHS] COCTaB COAEPIKHUT IO
MeHbinei mepe 1 Macc. % CyMMapHOro KOJMYECTBAa OJHOTO WM HECKONbKHX U3 Y203, LaxOs,
Ce203 u S¢20s.

[00020] JlomomHUTENbHbIE THUIUYHBIE BAPUAHTHI OCYILIECTBJIEHUS HAMPAaBIE€HbI Ha
CTEKJIOBOJIOKHO, KOTOPOE UMEET YAEIbHBIA MOAYJIb YIPYTroCTH OT 35 10 36,5 MJIx/Kr.

[00021] Eme ogHM TUMTHYHBIE aCTIEKThI UAEH HACTOSIIIEr0 M300pETEHNUs] HAMPaBJIeHbI Ha
croco® (HOpMHUPOBAHUSI HEMPEPHIBHOIO CTEKJIOBOJIOKHA, MPEAyCMaTPUBAIOINUN obecreueHne
pacIuIaBJ€HHOIO COCTaBa CTEKJa U MPOTATMBaHUE PACIUIABIEHHOIO COCTaBa Yepe3 OTBEPCTHE C
MOJIyuYE€HHEM HENPEPbIBHOTO CTEKJIOBOJIOKHA.

[00022] Eme ogHM TUTTHYHBIE aCMIEKThI UIEH HACTOSIIIEr0 M300pETEeHNUs] HAMPaBJIeHbI Ha
APMUPOBAHHBIM KOMIIO3UTHBIM MPOAYKT, COAEPKALIUN TMOJIUMEPHYI0 MATPULy U MHOXKECTBO
CTEKJIOBOJIOKOH, 00pa30BaHHBIX U3 COCTaBa CTekIa, conepxamero Si0O; B koaudectse ot 58,0 no
68,0 macc. %; Al2O3 B konuuectse ot 18,0 1o 23,0 macc. %; CaO B xonuuectse ot 1,0 10 9,0
Mmacc. %; MgO B konuuectse oT 9,0 no 14,0 macc. %; Na,O B konuuectse ot 0,0 o 1,0 macc. %;
K>0 B konmuuectBe ot 0,0 mo 1,0 macc. %; Li»O B xonuuectBe ot 0,0 mo 4,0 macc. %; TiOz B

koymmuectse oT 0,0 1o 4,0 macc. %; Y203 B komuuectse ot 0 1o 10,0 macc. %; La,03 B konnyecTse



ot 0 1o 10,0 macc. %; Ce203 B xoauuectBe oT 0 10 2,5 Macc. % u Sc203 B konuuectse ot 0 10 4,0
macc. %o.

[00023] B pa3nuyHBIX TUIOUYHBIX BapUAHTaX OCYILECTBIEHHUS COCTAB CTEKJa HMeEET
otHomenue MgQO/(CaO+SrO) 6omnpiue 2,1.

[00024] CTekI0BOJIOKHO UMEET yIeIbHBIH MOIYJIb yIpyroctu oT 34 no 40 MJIx/kr.

[00025] B HeKOTOpBIX THUNHUYHBIX BAapUAHTaX OCYINECTBIEHUS apMHUPOBAHHBIN
KOMITO3UTHBII MPOAYKT HAXOIUTCS B BUAE JIONACTU BETPSHON TYpPOUHBL.

[00026] Belmeyka3zaHHoe U Apyrue OOBEKTHI, MPU3HAKH M MPEUMYIIECTBA HACTOSIIErO
n300pereHust OyayT pacKpbIThl OOJIee MOJHO HIDKE B HACTOSIIEM JOKYMEHTE IIPU PAaCCMOTPEHUHN

noAPOOHOTO OMMUCAHUS, KOTOPOE CIIeyeT Aajiee.

IoapoOHoe onHcaHHe HACTOSIIIEro H300peTeHus

[00027] Ecnn 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.

[00028] ITpu uCTIONB30BAaHUH B OMIUCAHHIH M IPUIIOKEHHOU (hopmyJie n3odpereHus: GopMbI
€IMHCTBEHHOTO YMCJIa MPEeIHA3HAUEHBI ISl BKIIOUEHUs Takke (OPM MHOKECTBEHHOTO UHCIIA,
€CJIM KOHTEKCT SIBHO HE YKa3bIBAE€T UHOE.

[00029] Ecnu He yka3aHO WHOE, BCE YHCIICHHBIC 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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[00030] HecmoTpst Ha TO, YTO YHCIICHHbIE NMANAa30HbI U TMApaMeTPbl, 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.

[00031] Hacrosiuee packpbiTue€ OTHOCUTCS K BBICOKOKAUE€CTBEHHOMY COCTaBy CTEKJa C
YIAYYIIEHHbIM YAEJIbHBIM MOZIYJIEM YIPYrocTH. Takue coCTaBbl CTEKJIa OCOOEHHO MHTEPECHBI B
o0JlacT NMPOAYKTOB BETPSIHOM SHEPTETHKH, TAKMX KaK BETPSHBbIE TYPOHHBI, KOTOpPbIE TPEOYIOT
Oonee MIMHHBIX JIONACTEN AJIS1 TEHEPHPOBAHUS OOJIBLIETO KOJINYECTBa SHeprun. bonee ninHHbIE
JonactTi TpeOyIOT MarepuajoB ¢ 0ojee BBICOKUM YAEIbHBIM MOAYJIEM YIPYTOCTH, YTOOBI
BBIZICPKUBATh CHUJIbI, MPHJIOKEHHbIE K HUM, 0e3 paspyueHus u 0e3 H0OaBIEHHUs] CIUIIKOM
OONBLION AONOJHUTENBHOM Macchl. COCTaBbI CTEKJIA HACTOSIIETO N300PETeHUsT COepP AT JTUTUIH
U HeoOs3aTebHO OKCUABI PEAKO3EMEbHBIX 3JIEMEHTOB. Kpome TOro, COCTaBbl CTEKJa
HACTOSIIIETO N300peTeHus coaepkaT Ooee BHICOKHE YPOBHH MAarHUsl U OKCUAA JFOMUHHS, Ye€M
APyTHe COCTABbI CTEKJIA B 3TOM 00JacTH.

[00032] CocraBbl CTekJia, PACKPbIThIE B HACTOSIIEM HW300pPETEHUH, TOIXOIAT ISt
IUIABJIEHUS B TPAAULMOHHBIX KOMMEpPYECKH JOCTYNHBIX CTEKJIOIUIABHJIbHBIX Ieuax C
OTHEYTOPHOH (pyTepOBKOMH, KOTOPbIE MIMPOKO HCIIOJIB3YIOTCS MPH U3TOTOBIEHUH aPMHUPYIOLIHX
CTEKJIOBOJIOKOH.

[00033] CocTaB cTeksia MOXKET HaXOAUTHCS B PACIIaBJIEHHOM BHJIE, ITOJy4aeMOM IyTeEM
IUIaBJIEHUS KOMIIOHEHTOB COCTaBa CTeKJia B IJIaBWJIbHOM ycrpoiictBe. CocTaB cTekja
XapakTepu3yeTcss HU3KOW TeMIepaTrypoil BOJOKHOOOPA30BaHUS, KOTOpas OMNpeneleHa 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 Oojiee JITUTEeNbHBIA CPOK
cnykObl  (pusbepbl W CHIKEHHOE JHEpromnoTrpedieHne, HEOOXOAMMOoe Ui  IUIABJICHUS
KOMITOHEHTOB COCTaBa CTeKJa. Takum o0pa3oM, BeIOpackiBaeMasi SHEPrusi OOBIYHO MEHbINE, YeM

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

[00034] Hampumep, mpu Ooyiee HU3KOW TeMmmepaType BOJIOKHOOOpa3oBaHUs (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.

[00035] B HEKOTOpBIX TUNHMYHBIX BApUAHTaX OCYILECTBIEHMsS] COCTAB CTEKJa HUMeEeT
TEMIIepaTypy BoJIokHOOOpa3oBaHus MeHee 2650°F, Bkitouas TeMriepaTypbl BOJJOKHOOOpa30BaHMs
He 6ognee 2600°F, e 6omnee 2550°F, e 6omee 2500°F, ne 6omnee 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 2300°F, Takyro kak He Oonee 2500°F u ne 6onee 2200°F.

[00036] JlpyruM BOJIOKHOOOpA3yIOLIMM CBOHCTBOM COCTaBa CTEKJa SIBJISETCS
TeMIeparypa JukBuayca. TemmnepaTypa JNMKBUAYCA ONpeAesieHa KaK HauBbICIIAs TEMIEPaTypa,
IpU  KOTOPOH CYINECTBYET PpAaBHOBECHE MEXAY JKUJKUM CTEKJIOM M €ro IepBUYHOMN
KPHUCTAJTHUECKOH (a30ii. B HEKOTOPBIX Cilyyasix TeMIepaTypa JIUKBHIYCa MOKET ObITh U3MEPEHA
MyTeM BO3EHCTBHS Ha COCTaB CTEKJIa IPaJeHTa TEMIIEPATyp B KOPBITE U3 TIATHHOBOIO CIIIaBa
B TeueHne 16 uwacoB (ASTM C829-81(2005)). Ilpu Bcex TemmepaTypax BBILIE TEMIIEPATYpPbI
JUKBUYCA CTEKJIO SIBJISIETCS OJHOCTBIO PACIIIABICHHBIM, T.€. OHO HE COAEPKUT kpuctasuibl [Ipu
TEMIIepaTypax HIKE TeMIepPaTypbl JUKBUAYCA MOTYT 0OPa30BbIBATHCS KPUCTAIIIBL

[00037] B HEKOTOpBIX TUNHMYHBIX BapUAaHTaX OCYINECTBIEHHsS] COCTAB CTEKJa HMeEeT
Temneparypy Juksuayca Huwke 2600°F, Bkirouast Temmniepatypy Jauksuayca He Oonee 2400°F, He
oonee 2375°F, ne 6onee 2350°F, ne 6oinee 2325°F, ne 6onee 2305°F, ue 6omnee 2300°F, ue Gonee
2290°F, ne Gonee 2250°F, e Gonee 2225°F u He Oonee 2215°F. B HEKOTOPBIX THIHYHBIX
BapHaHTaxX OCYLIECTBIEHUs COCTAB CTEKJIa UMeeT TeMIepatypy Juksuayca ot 2050°F no 2550°F,
BKJ04as oT 2150°F go 2490°F, ot 2190°F o 2405°F u ot 2250°F mo 2450°F.

[00038] TpeTbUM BOJOKHOOOPA3YIOIIMM CBOMCTBOM siBJisieTCst « AT», KoTopas onpeneneHa
KaK pa3sHULIA MEKAY TEMIIEPATypPOi BOJIOKHOOOPA30BaHUS U TeMIiepaTypoii quksuayca. Ecom AT
CIIMUIKOM MaJleHbKasl, PpACIJIaBJI€HHOE CTEKJO MOXeT KpUCTAIJIN30BaTbCsl B YCTPOICTBE
BOJIOKHOOOPA30BaHUsI U BBI3bIBATH HAPYLIEHHE MpoLecca n3roropneHus. JKenareapHo, 4To0bl AT
ObUTa HACTONBKO OOJNBIION, HACKOJIBKO 3TO BO3MOXHO /ISl 33aHHOW BS3KOCTH OOpa3oBaHM,

MIOCKOJIbKY OHA IpeasiaraeT OOJbIIVIO CTeNeHb THOKOCTH MPU BOJIOKHOOOPA30BAaHUH U TOMOTAeT



u30eratb PacCTEKJIOBAaHMS KaK B CHUCTEME paclpelesieHHsl CTeKJia, TaK W B YCTPOMCTBe
BOJIOKHOOOpa3oBanus. bojpmass AT JOMONHUTENBHO CHHKAET CTOMMOCTH TPOW3BOACTBA
CTEKJIOBOJIOKOH TmyTeM oOecriedeHuss OONbIIero cpoka CHykObl (Quibepel W MeHee
YyBCTBUTEIHHOTO MpoLecca GopMoBaHHUsI.

[00039] B HEKOTOpBIX TUITUYHBIX BapUaHTax OCYILECTBIEHUs cocTas cTeksa umeeT AT no
MeHbled mepe -60°F, Bkirodast mo MeHblieil Mepe -20°F, Bkirodast mo MeHblueil mepe 40°F,
BKJIFOYast o MeHbleit mepe 80°F, Bkimouast mo menblieii Mmepe 100°F, no menbiueit mepe 110°F,
no menbluel Mepe 120°F, no menbeit mepe 135°F, no menbiueii mepe 150°F u no Mmenbiueii mepe
170°F. B pa3nuuHbIX TUIIWYHBIX BApHAHTax OCyliecTBieHus coctas crekya umeer AT ot 100°F
1o 250°F, Bkarouast ot 120°F no 200°F u ot 150°F mo 215°F.

[00040] CocTaB cTekjia MOXKET coepkarb OT 0kojo 55,0 no okono 68,0 macc. % Si0;, ot
okoyio 18,0 no oxoso 23,0 mace. % AlxOs, ot okono 9,0 no okomno 14,0 macc. % MgO, ot 0 1o
oko0j10 9,0 Mmacc. % CaO, ot 0,0 mo okoio 1,0 macc. % NaxO, ot 0 o okojio 1,0 macc. % K»O, ot
0 o oxouo 4,0 macc. % TiO», ot 0 1o okoio 0,8 macc. % Fe»O3 u ot okoso 0,0 10 okoo 4,0 macc.
% Li20. CocTaB crekiia MokeT Takke conepxkatb oT 0 1o okoso 10,0 macc. % Y203, ot 0 1o okoJi0
10,0 macc. % La»03, ot 0 1o okoino 2,5 macc. % Ce203 u ot 0 10 okoio 4,0 macc. % Sc203. Cocras
CTeKJIa MOKEeT Takke copepxkarb ot 0 1o okoso 5,0 mace. % Ta0s, ot 0 no okono 7,0 macc. %
Gax0s3, ot 0 10 okoso 5,0 mace. % Nb2Os u ot 0 1o okosio 5,0 macc. % V»20s.

[00041] B HEKOTOpPBIX TUMUYHBIX BapUAHTaX OCYILIECTBJICHUS COCTaB CTEKJa MOKET
comepskaTh OT 0kojio 59,0 1o okoso 65,0 mace. % SiO», ot okono 18,3 mo okono 22,0 macc. %
Al>03, ot okos10 9,3 1o okono 12,0 mace. % MgO, ot okoino 1,0 no okono 8,5 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 ok0J10 3,5 macc. % TiO», ot okoso 0,01 mo oxoso 0,6 macc. % FexOs3 u ot okoio 0,1 10 0koJ10
3,5 macc. % Li2O. B HekoTOpBIX BapHaHTaX OCYIIECTBIIEHUSI COCTAaB CTeKJia He comepkut ZrOs.
CocraB crekia MOXeT Takxke comepskarb oT okono 0,01 mo okomno 7,0 macc. % Y203, oT okojo
0,01 mo oxono 4,0 macc. % LaOs, ot okoao 0,01 mo okono 2,0 macc. % Ce203 u ot oxouso 0,01
1o okono 3,5 macc. % ScxOs3. CocTaB cTeksia MOKET Takxke comepkatb ot okoyio 0,01 o okono
4.0 macc. % Tax0s, ot oxono 0,01 go okogo 6,0 macc. % Gax0s3, ot oko0 0,01 1o okojo 4,0 Macc.
% Nb20s u ot okoo 0,01 mo 4,0 macc. % V20s.

[00042] CocraB cTekiia conepskut no Menbineii mepe S0 macc. % u He OoJiee YeM OKOJIO
75 macc. % SiOz. B HEKOTOPBIX TUITMYHBIX BAPHAHTAX OCYIIECTBJICHUS COCTaB CTEKJIA COAEPIKUT
MO MeHbIIel Mepe okoo 55 mace. % SiO», BkItoUas o MeHbinel mepe 57 macc. %, Mo MeHbIIekH
Mmepe 58 macc. %, mo MeHbleit Mepe 58,5 macc. % u no MeHbleit Mepe 59 macc. %. B HekoTopbIx
TUIMMUYHBIX BAPUAHTAX OCYIIECTBIIEHUS COCTaB CTEKJIa COMEPKUT He Ooiee ueM okojio 70 macc. %

Si0», Bxirouast He Oojiee 68 macc. %, He Oosee 65,5 macc. %, He Oosee 63 macc. %, He Ooee 61



9

macc. % u He Oonee 60,5 macc. %. B HEKOTOPBIX THIMMYHBIX BAPUAHTAX OCYLIECTBIICHHS COCTAB
CTeKJIa COJEPKUT OT okoJo 59 Macc. % 1o okosno 68 macc. % unu ot okoJio 60 macc. % A0 OKOJIO
65 macc. % Si0;.

[00043] st DOCTHKEHHsI KaK JKEJAeMbIX MEXAaHUYECKHX, TaK M BOJIOKHOOOPA3YIOLINX
CBOWCTB OJJHUM Ba)KHBIM aCIIEKTOM COCTaBa CTEKJIa sIBIIsIeTCS Hanuune KoHueHTtpauuu Al,Os no
MeHblIel Mepe okoso 16,0 macc. % u He Oonee 25 macc. %. Bxirouenne Gonee uem okoino 25
macc. % Al;Os BbI3bIBae€T MOBBIIIEHHE JUKBHAyCa CTEKJIAa IO YPOBHS BBIIIE TEMIEPaTypPbl
BOJIOKHOOOpa3oBaHus, uTo Aaet orpunarenbHyo AT. Bkmrouenne menee 17 mace. % AlOs naer
CTEKJIOBOJIOKHO C HEXENAaTeIbHO HU3KMM MOAyJeM. B HEKOTOphIX TUNHMYHBIX BapUaHTax
OCYIIECTBJIEHUS COCTaB CTEKJIa CONEPIKUT MO MeHbIneit Mepe okotio 17,0 macc. % Al2Os, Bitouas
no meHbuieit mepe 18,0 macc. %, nmo menbiueit Mepe 19,0 macc. %, no menbiei Mmepe 19,5 macc.
% u o menbLIel Mepe 20,0 Macc. %. B HEKOTOPBIX TUITHYHBIX BAPUAHTAX OCYIIECTBJIEHUS COCTaB
cTekJia comepxkut ot okoo 18,3 no okomno 23 macc. % AlxOs, Bkirouast ot okosio 18,8 1o okono
22 macc. % AlO:s.

[00044] CocraB cTeka NPeANOYTUTENBHO TAKXKe COEPAKUT 10 MeHbIIeH Mepe okoo 8,0
macc. % u He Oosee yem okouo 15 mace. % MgO. Brirouenue 6onee uem okosno 15 mace. % MgO
Oyner BbI3BIBATh IMOBBIMIEHHUE TEMIIEPATYPHI JIMKBUAYCA, YTO TAKXKE IMOBBINIAET TEHACHIHIO K
KpUCTAJUTM3AINHN CcTekya. BkimoueHne menee dem okojio 8,0 macc. % IaeT CTEKJIOBOJIOKHO C
HEXKeNaTeNIbHO HU3KUM MOAyJeM, eciu 3amerneHo npu nomomu CaO, u HexenaTelbHOe
MIOBBILIEHHE BSI3KOCTH, €CJIH 3amelieHo mpu noMourd Si02. B HEKOTOPBIX TUIIMYHBIX BapUAHTAX
OCYIIECTBJIEHUS] COCTAB CTEKJIa COAEPIKUT MO MeHblIel Mepe okoino 9,0 macc. % MgO, Bkirodas
o MeHbinel mepe 9,2 macc. %, mo Menbinel mepe 9,5 macc. %, mo menbinel mepe 10 macc. %,
no Menbinei Mmepe 11 macc. %, mo menbineit mepe 11,25 macc. %, no menbieit mepe 12,5 macc.
% u no Mmenblueil Mmepe 13 macc. % MgO. B HEKOTOPBIX TUMTHYHBIX BapUAHTaX OCYIIECTBIEHUS
COCTaB CTEKJIa CONePKUT KoHueHTpauuto MgO ot okono 9,3 1o okoso 14 macc. % uau oT OKOJIO
9,6 mo okomno 12 macc. %.

[00045] CocraB crekyia MoxeT Heobs3aTeNbHO comepskaTh CaO B KOHIEHTpAIHUSIX [0
okos10 10,0 macc. %. Brirouenue 6onee uem okosio 10 macc. % CaO naer cTekiio ¢ 0ojiee HU3KUM,
YeM JKEeJIATeNIbHO, MOJYJIEM 3JIACTUYHOCTH. B HEKOTOPBIX TUIIMYHBIX BAPUAHTAX OCYLIECTBICHHUS
cocTaB cTekia comaepxut ot 0 1o okono 9 mace. % CaO, Bkimrouas ot 0,5 no 8,8 macc. %, ot 1,0
1o 8,5 macc. %, ot 1,5 10 8,0 macc. %o mot 2,0 1o 5,5 macc. %. B HEKOTOPBIX TUIMMYHBIX BAPHAHTAX
OCYILIECTBJIEHHUSI COCTaB CTeKJa copep>kuT koHuentpauuro Ca0 ot 1,0 macc. % no 5,5 macc. %.

[00046] B HeKOTOpPBIX TUIIUYHBIX BApHAHTAX OCYLIECTBIIEHUS CyMMapHas KOHLIEHTPaLUsI
MgO u CaO cocrasnsier no MeHblel Mmepe okosio 10 macc. % u He Gomnee yeM okoo 22 mace. %,

Brrouast ot 12.0 macc. % no 20 macc. % u ot 14 macc. % mo 19,5 macc. %.
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[00047] CocTaB cTekyia MOXeT comepskaTh 10 okosio 5,0 macc. % TiO,. B HekoTOpbIX
TUMWYHBIX BAPHAHTAX OCYLIECTBJIEHUsl COCTAB CTeKJa coepkuT ot 0 macc. % o okosno 4,0 macc.
% Ti0», Brirouast ot okono 0,01 macc. % o okouso 3,5 macc. % u ot okojo 0,1 mo oxoso 0,75
macc. %o.

[00048] CocTtaB cTeksia MOXxeT coaepxkaTth 10 okosio 1,0 macc. % Fe;Os. B HekoTophIx
TUMHWYHBIX BAPHAHTAX OCYLIECTBJIEHUs COCTAB CTeKJa coepkut ot 0 macc. %o o okosno 0,8 macc.
% Fe»0s3, Brkirouas ot okojio 0,01 macc. % o okono 0,6 macc. % u ot okoio 0,1 go okono 0,35
Mmacc. %.

[00049] CocraB crekyia MOXeT comepskaTh 10 okosio 5,0 macc. % LixO. B HexoTopbIx
TUMTUYHBIX BAPUAHTAX OCYIIECTBJICHUSI COCTAB CTEKJa conmep>kut ot okoso 0,0 macc. % 1o okoJo
4,0 macc. % Li20, Bximrovas ot okosio 0,1 macc. % 1o okoso 3,5 macc. % u oT okoJio 0,5 10 0Ko10
3,0 macc. %. B HEKOTOPBIX TUMUYHBIX BapHAaHTAX OCYLIECTBJIICHUS COCTAB CTEKJIA COAEPIKUT OT
okouo 1,0 go okoso 4,0 macc. % Li»O umu ot okono 1,5 no okono 3,8 macc. % Li»O.

[00050] B HEKOTOPBIX TUMHYHBIX BapUAHTAX OCYLIECTBIIEHHUsS] COCTAB CTEKJIA COMAEPIKUT
MeHee 4eM 0Kojio 2,0 Macc. % okcuaos menovyHsx MetaiuioB Na O u KO, Brimrovas ot 0 o
okojo 1,5 macc. %, ot 0,05 mo 0,75 macc. % u ot 0,1 go 0,3 macc. %. CocTaB CcTekjia MOKET
comepxkath kak Na;O, Tak u K>O B xonmmuectse, 6onbinem yem okosio 0,01 macc. % kaxxmoro
okcuza. B HEKOTOPBIX TUMMYHBIX BAPUAHTAX OCYLIECTBJIEHUS COCTAB CTEKJIA COAEPIKUT OT OKOJIO
0 mo okoiio 1 macc. % NaxO, Bxarouast ot okoso 0,01 mo oxono 0,5 macc. %, ot oxono 0,03 mo
okoso 0,3 macc. % u ot 0,04 mo okoso 0,15 macc. %. B HEKOTOPBIX THUIMUYHBIX BapUAHTAX
OCYILECTBJIEHHSI COCTAB CTEKJIA COAep kUT OT okouio 0 1o okoio 1 macce. % K»O, Bkirouas OT 0koJo
0,01 mo oxouso 0,5 macc. %, ot okousio 0,03 mo oxono 0,3 macc. % u ot 0,04 go oxousio 0,15 macc.
%. B HEKOTOPBIX TUMMMYHBIX BAPHAHTAX OCYIIECTBIEHHS COCTAB CTEKJIa Colep kUT MeHee 1,0 macc.
% K>0, nanpumep, menee 0,75 macc. % unu menee 0,50 macc. %.

[00051] CocraB cTekna MoOxeT comepkarb A0 okono 1,5 macc. % ZrO;. B HexoTOphIX
TUIMUYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTekJa coaepkuT oT okouso 0,01 macc. % no okoso
1,0 macc. % ZrO;, Bkarouas ot okouo 0,05 macc. % mo okojio 0,8 macc. % u ot okoo 0,1 10 0koJIo
0,5 macc. %.

[00052] B HEKOTOPBIX TUITHYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTEKJA COAEPKUT 110
okoJo 10,0 macc. % okcHIoB penko3eMenbHbIX 37eMeHTOB Y203, Lax0s, Cex203 u Sc203 («R203»),
Bkirodast ot 0 mo 10,0 macc. % unu ot 0,1 mo 7,0 macc. %. CocTaB cTekya MOXKET COAEPKaTh
moboit m3 okcunoB R20s3 B konmuectse, Oonbmem uem okono 0,01 macc. %. B HexoTopbIx
TUMWYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTEKJIa COAEPKUT OT okosto O o okono 10 macc. %
Y>03, Brurouast ot okoi0 0,01 go okoiio 7,0 macc. %, ot okoso 0,05 no okoio 4,0 macc. % u oT

0,8 no oxomno 3,5 macc. %. B HEKOTOPBIX TUMTUYHBIX BapHaHTaX OCYIIECTBJIEHUS COCTaB CTEKJIa
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comepxut oT okoso 0 no okoso 10 macc. % Lay0s, Britouas ot okosio 0,01 mo okono 4,0 macc.
%, ot okoo 0,05 no okorno 3,5 macc. % u ot 0,1 10 okoso 3,0 macc. %. B HEKOTOPBIX TUMUYHBIX
BapHMaHTaX OCYLIECTBJIEHUS COCTaB CTEKJa COAEP>KUT OT okojio 0 1o okono 2,5 Macc. % Ce20s3,
BKJIH04ast ot okojio 0,01 go okoino 2,0 macc. %, ot okouso 0,05 no okono 1,8 macc. % u ot 0,1 mo
OKOJIO 1,5 macc. %. B HEKOTOPBIX TUIINYHBIX BApHUAHTAX OCYILICCTBJIICHUA COCTAB CTEKJIA COACPKUT
ot oko010 0 1o okojo 4 macc. % Sc203, Bkarouas ot okoio 0,01 mo okojo 3,5 macc. %, OT 0K0JIO
0,05 mo okomno 3,2 macc. % u ot 0,1 go okono 3,0 macc. %.

[00053] B HEKOTOpPBIX TUIHUYHBIX BAPHAHTAX OCYIECTBIEHHUS COCTAB CTEKJAa COAECPIKUT
cyMMapHyro koHueHTpauuo CeO; + Sc203, koTopas cocTasisieT no MeHblei mepe 1,0 macc. %o,
BKJIFOYasi MO MeHbluel mepe 1,5 macc. %, no menblieit mepe 1,75 macc. %, no menbiuei mepe 2,0
Mmacc. %, o Menblei mepe 2,1 macc. %, no MeHbIel mepe 2,2 Macc. % u 1o MeHblIel Mepe 2,5
macc. %o.

[00054] CocraB cTekya MOkeT comepskarh 10 okoio 5,0 macc. % Ta0s. B HexoTopbIxX
TUIMYHBIX BAPUAHTAaX OCYIIECTBJIEHUs COCTAB CTeKJIa conepkuT ot okoso 0,01 mace. % 1o okoso
4,0 macc. % TaxOs, Bkimrodast ot okono 0,05 mace. % mo okoiso 3,5 macc. % u ot okojo 0,1 no
okoJ10 3,0 Macc. %.

[00055] CocraB crekna MoxeT comepxatb 10 okojo 7,0 macc. % Gax0s. B HekoTopbIx
TUMTUYHBIX BAPHAHTAX OCYLIECTBJIEHUSI COCTaB CTekJIa coaepKuT oT okouo 0,01 macc. % no okoso
6,0 macc. % Gay0s3, Bximrouast ot okoio 0,05 macc. % mo okojo 5,5 macc. % u ot okono 0,1 fo
okoJio 5,0 macc. %.

[00056] CocraB cTekia MOXkeT comepxath 10 okoyo 5,0 macc. % Nb»Os. B HekoTOpbIX
TUMWYHBIX BAPHAHTAX OCYLIECTBJIEHUS COCTaB CTekJIa coaepkuT oT okoso 0,01 macc. % n0 okoso
4,0 macc. % Nb2Os, Brirouast ot okoi0 0,05 macc. % mo okono 3,5 macc. % u ot okono 0,1 mo
okoJio 3,0 macc. %.

[00057] CocTaB cTekia MOkeT comep:karh a0 okoso 5,0 macc. % V20s. B HekoTOpbIX
TUIMUYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTaB CTekJa coaepkuT oT okouso 0,01 macc. % no okoso
4.0 macc. % V205, Brirouas oT okousio 0,05 macc. % mo okojo 3,5 macc. % u ot okojo 0,1 go
okoJio 3,0 macc. %.

[00058] CocraBbl cTekia MOTYT conep:karh 10 okojio 1,0 macc. % Sm203 w/unn Gd»0s.
OI[HaKO pPa3IMYHbIC TUIINMYHBIC BApPUAHTBI OCYIICCTBJICHUA OrpaHUYUBAOT CYMMApPHYIO
koHueHTpauo Sm>0s; u Gd203 1o meree yem 0,5 mace. %, Brirodast menee 0,1 macc. % u MeHee
0,05 macc. %.

[00059] CocraB cTekyia MOkeT comepskaTb A0 okoso 5,0 macc. % ZnO. B HexoTOphIX

TUMWYHBIX BAPHAHTAX OCYLIECTBJIEHUsI COCTAB CTeKJa coepkuT oT 0 macc. % 1o okoso 2,5 macc.



12

% ZnO, Bxrouas ot okoJio 0,01 macc. % mo okojio 2,0 macc. % u ot okouto 0,1 xo okoso 1,0 macc.
%.

[00060] CoctaBbl CTekJia HACTOSILIETO H300pPETEHWs] MOTYT HE COAepXkaTh WK IO
cyuiecTBy He comepskath B2Os u ¢rop, xoTs m000i 3 HUX MOKET ObITh 10OaBJIeH B HEOOIBIINX
KOJIMYECTBAX JJIsl PETyJIMPOBAHHS BOJIOKHOOOPA3YIOIIUX CBOMCTB M OKOHYATEIbHBIX CBOMCTB
CTeKJIa U He OyJeT OTPHULATEIbHO BJIUATH HA CBOMCTBA, €CIIU TMOANECPKUBACTCS HA YPOBHE HUXKE
HECKOJIbKUX TMpoleHTOB. [Ipu MCHONB30BaHMM B HACTOSIIEM JOKYMEHTE IO CYLIECTBY HeE
comepxkut B2O3 u ¢rop o3Hauaer, 4To cymMMma KoaudecTB mpucyrcTByromux B>Os u ¢rTopa
cocraBisier Menee 1,0 macc. % cocraBa. Cymma kojudects npucytcTByrommx B>0s; u ¢gropa
MOXKET ObITh MeHee deM 0kojio 0,5 macc. % cocrtaBa, BkIrO4as MeHee dyeM okoJio 0,2 macc. %o,
Menee uem okoJio 0,1 macc. % u menee yem okoso 0,05 macc. %.

[00061] CocTaBbl CTeKJ1a MOTYT TaK)Ke CONEP KaTh MPUMECH /WU CIIEIOBbIE MaTePHAIIBI
0€3 OTPULIATEeNIbHOTO BIUSHUS Ha CTEKJIa WA BOJOKHA. DTU MPUMECH MOTYT BXOJUTh B CTEKJIO B
BUJIC TIPUMECEH ChIPbEBbIX MAaTEPHAJIOB MJIK MOTYT OBbITh MPOAYKTAMH, TMOJYYEHHBIMH TMPHU
XUMUYECKON peakLUy PacIUIaBJIEHHOIO CTeKJa ¢ KOMIIOHEHTaMu neuu. HeorpaHuuusaromue
NPUMEPBI CIEAOBBIX MATEPHAJIOB BKIKOYAKOT CTPOHLMH, Oapuii u ux komOuHaumu. CrenoBbie
MaTepHajbl MOTYT MPUCYTCTBOBATh B X OKCUIHBIX ()OPMaxX U MOTYT TaK3Ke BKJIIFOYATh (TOP W/Win
XJOp. B HEKOTOpPBIX THUMHUYHBIX BapHUAHTaxX OCYILIECTBJEHHs COCTABbl CTEKJIa HACTOSILEro
u300peTeHus comepskar He Oosee yem okoo 1,0 mace. %, Bkitouast meree 0,5 macc. %, menee 0,2
macc. % u menee 0,1 macc. %, xaxgoro u3 BaO, SrO, P»Os u SO3. B 4acTHOCTH, COCTaB CTEKJIA
MOJKET cofepkaTh MeHee 4eM okouio 5,0 macce. % cymmapuo BaO, SrO, P,Os u/unu SO3, npuyuem
kaxabii u3 BaO, SrO, P2Os u SO3, ecnu BooOI1Ie MPUCYTCTBYET, HAXOAUTCS B KOJIMUYECTBE MEHEe
1,0 macc. %.

[00062] B HEKOTOpPBIX TUIUYHBIX BapHAHTaX OCYIECTBIEHHUS COCTAB CTEKJa COAEPIKHUT
otHommenue MgO/(CaO+SrO), kKoTopoe COCTaBIISIET MO MEHbIIIEH Mepe 1,5, BKITFo4asi Mo MEeHbIIEH
Mepe 1,7, mo meHnbiueit mepe 2,0, mo MeHblied Mepe 2,1, mo MeHblne Mepe 2,2 U N0 MeHbLIeH
Mmepe 2,3.

[00063] IIpu ncCroNb30BaHUU B HACTOSALIEM JOKYMEHTE TEPMHUHBI KMACCOBBIH MPOLIEHTY,
«% 1o maccey, «macc. %» U KIPOLEHT MO Macce» MOKHO HCIOB30BaTh B3aHMMO3aMEHSIEMO, U
OHU TTOHMMAIOTCSI KaK O3HAYAIOIINE MACCOBBIN MPOLIEHT (MK MPOIIEHT MO Macce) B mepecyere Ha
oOmmuii cocTas.

[00064] Kak yka3aHO BBIIIE, COCTaBbI CTEKJIAa HACTOSIErO M300pETeHHs] HEOKHIAHHO
MOKA3bIBAIOT ONTHMHU3HPOBAHHBIN YAENbHBIA MOIYJIb YIPYTOCTH, B TO K€ BPEMsl COXPAaHSISI

JKeJlaeMble CBOICTBA it (POPMOBAHUS.
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[00065] Ilpenen mpoOYHOCTH HA pPacTsLKEHHE BOJIOKHA TAKKE HA3bIBAETCS] B HACTOSIIEM
JOKYMEHTE MPOCTO KIIPOYHOCTBIO». B HEKOTOPBIX TUIUYHBIX BAPUAHTAX OCYLIECTBIICHUS MTPpeaes
NPOYHOCTH Ha PACTSHKEHUE U3MEPSIIOT JUIsl CBEXKEBBIPAOOTAHHBIX BOJIOKOH (T.€. HEMPOKJIEEHHbIX
U HETPOHYTBIX IOJIyYEHHBIX B JAOOPATOPHBIX YCIOBHUSX BOJIOKOH), UCHOJNB3Ysl YCTPOHCTBO IS
TECTUPOBAHUs TMPOYHOCTH Ha pacTsbkeHue Instron cormacHo ASTM D2343-09. Tunuunbie
CTEKJIOBOJIOKHA, MOJIyYeHHbIE U3 ONMHMCAHHOTO BBIIIE COCTaBA CTEKJIA HACTOSIIETO N300peTeHus,
MOTYT UMETb IIpenell MPOYHOCTH Ha PACTSDKEHUE BOJIOKHA MO MeHbLIel Mepe okoio 3500 Mlla,
BKJItO4Yast 1o MeHbluen mepe 4000 Mlla, no menswein mepe 4000 MlIla, no mensbiueit mepe 4400
MI1a, no mensbiueit mepe 4500 MIIa, no menbiueit mepe 4800 MIIa, no menbiueit mepe 4900 MlI1a,
o menbuieil mepe 4950 Mlla, no menpuieit mepe 5000 Mlla, no menbien mepe 5150 Mlla u o
mMeHnbLen mepe 5200 MIIa. B HEKOTOPBIX TUIMYHBIX BAPUAHTAX OCYILECTBJIEHUS! CTEKIOBOJIOKHA,
MOJIYYEHHBIE U3 ONKMCAHHOIO BBILIE COCTaBa, UMEIOT MPEEs IPOYHOCTH HA PACTSKEHUE BOJIOKHA
oT okoJ10 3500 o okono 5500 MITa, Brmrodast ot okosio 4000 MITa no okomno 5350 MIla, ot okono
4600 nmo okosno 5315 MIla. IlpennoyTurenbHO KOMOMHALMS KOMITO3UIIMOHHBIX MapaMeTpoB,
PacKphITbIX B HACTOSIEM JOKYMEHTE, N€JaeT BO3MOXHBIM IOJIYYEHUE CTEKJIOBOJIOKOH,
HUMEIOIINX Tpeenbl IPOYHOCTU Ha PacTsbKeHue Mo MeHbluel mepe okono 4800 Mlla, Bkirodas
no Mmesbiuein Mepe 4900 MIla u no menbmeit mepe 5000, 4TO emie He TOCTUTajaoCh B YPOBHE
TEXHHKH C COCTAaBOM CTEKJIa, MMEIOIUM JKeJIaeMble BOJIOKHOOOPA3yIOLIe CBOHCTBA.

[00066] Moaynb yHOpPyrocTu CTEKJIOBOJOKHA MOKHO OIpenessiTh, Oepsi CpemHue
U3MEPEHUsI OT TMATH OTHEJIbHBIX CTEKJIOBOJIOKOH, M3MEPEHHBbIE COIJIACHO MpOLEAype
aKy CTHYECKOr0 U3MepeHusi, n3joxeHHou B otuete «Glass Fiber Drawing and Measuring Facilities
at the U.S. Naval Ordnance Laboratory», Report Number NOLTR 65-87, June 23, 1965.

[00067] TunuuHble CTEKJIOBOJIOKHA, TOJYYEHHBIE M3 COCTaBa CTEKJIAa HACTOSIIErO
U300peTeHsI, MOTYT UMETh MOAYJIb YIIPYTOCTH MO MeHbIueil Mepe okojo 85 I'Tla, Bkirouast mo
MeHbLIel Mepe okoso 88 I'Tla, mo menbmeit Mepe okono 88,5 I'Tla, mo MeHbluel Mepe 0koJo 89
I'TIa nnu no MenbLuel Mepe okoio 89,5 I'Tla. B HEKOTOPBIX THTNYHBIX BAPUAHTAX OCYLIECTBIICHUS
TUIIHUYHBIE CTEKJIOBOJIOKHA, MOJYYEHHBIE U3 COCTABA CTEKJIA HACTOSIIErO M300pPETeHUs, UMEIOT
MoayJb ynpyroctu ot okoiso 85 I'lla no oxono 115 I'Tla, Bkirogas ot okono 87 I'Tla no okono
100 I'TIa u ot oxono 88 I'TIa no oxono 98 I'Tla.

[00068] Moaysb ynpyrocTH MOKHO 3aT€M HCIIOJIb30BaTh JJIs ONpEAeNIeHUsl yAeJIbHOro
moxayist. JKenmaTenpHO HMMETh YAENbHBIH MOJYJIb HACKOJIBKO BO3MOKHO BBICOKHUM, YTOOBI
o0ecreynBaTh JIETKHII KOMIIO3UTHBI MaTepuas, KOTOPbIH J00aBISET >KECTKOCTb T'OTOBOMY
U3JIeNUI0. Y IETbHBII MOAYJIb Ba2KE€H B IPUMEHEHUSIX, [1€ )KECTKOCTb TPOAYKTA SBJISIETCS] BAKHBIM

napamMeTpoOM, TaKHUX KakK B BGTpOBOfI SHEPIrvuu U NPUMEHCHUAX IOJId aBUALIUU U KOCMOHABTHUKH. HpI/I
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UCTIOJIb30BAaHUM B HACTOSIIIEM JIOKYMEHTE YIeJIbHBbIH MOAYJIb pPACCYUTHIBAIOT COTJIACHO
CIIEAYIOIIEMY YPABHEHHIO:

Y nenpnbiit Moayb (MJDx/kr) = Monyns (I'Tla)/IlnoTHOCTh(KI/KyOHUecKuii METp).

[00069] TunuuHble CTEKJIOBOJIOKHA, TMOJYUYEHHBIE M3 COCTaBa CTEKJIAa HACTOSLIETO
nu300peTeHns, UMEIOT yAeNbHbI Moayinb OT okoyio 33,0 MJDx/kr mo okoso 40,0 MJ[x/kr,
BKJItO4asi oT okouio 34,5 MJIx/kr 1o okoso 37 MJIx/kr u ot okojo 35,8 MJx/kr 1o okoso 36,5
MJIx/kr.

[00070] ITnoTHOCTE MOXET OBITh M3MepeHa JIFOObIM METOAOM, M3BECTHBIM M OOBIMHO
NpU3HABAEMbIM B JaHHOHN obsactu, TakuMm kak merox Apxmmena (ASTM C693-93(2008)) Ha
HEOTOXOKEHHON macce ctekyia. CTeKJIOBOJIOKHA MMEIOT TUIOTHOCTh OT okoJio 2,0 no okojo 3,0
r/c’. B Ipyrux THNMYHBIX BAPUAHTAX OCYLIECTBIEHHUs CTEKJIOBOJOKHA MMEKOT MIOTHOCTb OT
oKoJI0 2,3 10 okojo 2,8 r/cM’, BKIFOUas ot okouso 2.4 1o oxono 2,78 r/em’ u ot okoio 2,49 no
okoJ10 2,75 r/em’.

[00071] CornacHO HEKOTOPBIM THIIMYHBIM BapUaHTAM OCYIIECTBJICHUS 00ECTeunBaeTCs
crocod TONy4YeHHsl CTEKJOBOJOKOH M3 COCTaBa CTEKJA, OMMCAHHOrO Bbime. CTEKJIOBOJIOKHA
MOTYT OBITh MOJYYEHBI JIOOBIMU CPEICTBAMH, U3BECTHBIMH M TPAAHLMOHHO HMCIOJIb3yEMbIMU B
OaHHON obnacTh. B HEKOTOPBIX TUNHMYHBIX BAapUAHTAX OCYILIECTBICHHS CTEKJIOBOJIOKHA
(bOPMHUPYIOT TyTEM TMOJYYEHHsI ChIPhEBBIX HHIPEIUEHTOB M CMEILIMBAHUS HMHIPEAHEHTOB B
COOTBETCTBYIOIIUX KOJMYECTBAX C TMOJYYEHHEM >KEJIAa€MbIX MACCOBBIX MPOIEHTOB B T'OTOBOM
coctaBe. Crioco0 MOXKeT Takke MpeayCMaTpHBaTh OOECHeueHHe COCTaBa CTEKJa HACTOSINEro
n300peTeHNs B paCIUIABJICHHOM BUJIE M IIPOTATHBAHKUE PACTIABIEHHOTO COCTABA Yepe3 OTBEPCTHUS
B (puibepe C MONTyueHHEM CTEKJIOBOJIOKHA.

[00072] KoMIIOHEHTBI COCTaBa CTEKJIa MOXKHO TMOJIYYaTh U3 MOAXOASIINX WHIPEIUEHTOB
WINA CBIPHEBBIX MATEPHAJIOB, BKJIKOYAs, TOMUMO MpoYero, necok wim nupodmummt maust SiOa,
U3BECTHSIK, JKXKEHYIO0 U3BECTb, BOJJIACTOHUT WK nooMuT st CaO, KaouH, OKCU aJTFOMUHUS
win upodrut 1ist Al,O3, TOTOMUT, HETALIEHYO U3BECTh, OPYCUT, SIHCTATHUT, TANIbK, JKXKEHBIN
MarHe3uT uim Maraesut uist MgO u kapOoHaT HaTpus, anbOuT uim cynbdar Hatpus anst Na,O. B
HEKOTOPBIX THIMMYHBIX BAPHAHTAX OCYIIECTBJIICHUs CTEKJISTHHBIA OO MOXKHO WCIOJB30BaTh JIJIs
obecrnevyeHnst OMHOTO WJIH HECKOJIBKUX HEOOXOIUMBIX OKCHJIOB.

[00073] CmeranHasi IHUXTa MOXKET OBITh 3aT€M pacIUIaBIeHa B MEUU WU TJIABHJIBHOM
YCTPOWCTBE U OJIYYEHHOE PACIIIABIEHHOE CTEKJIO MPOXOIUT BAOJIb POPKaMEPHI U MPOTSATUBAETCS
yepe3 OTBepCTHs (UIIbEpbl, PACHOJIOKEHHON Ha JHE (popkaMmepsl C MOJyUYE€HHEM OTAENbHBIX
CTEKJITHHBIX HUTeH. B HEKOTOPBIX TUMHMYHBIX BAPUAHTAX OCYIIECTBIICHUS MEYb WIH IJIABUIBHOE
YCTPONCTBO MPENCTABISAECT COOOH TPAIUIIMOHHOE OTHEYIIOPHOE TUIABUIIbHOE YCTpoiicTBO. [lyTem

UCTIOJIB30BAHUSI OTHEYIIOPHOTO Pe3epByapa, MOJTYYEHHOrO U3 OTHEYIOPHBIX OJIOKOB, CTOUMOCTD
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U3TOTOBJICHHS, CBS3aHHAS C MOJYYEHHEM CTEKJIOBOJIOKOH, IMOJIYYEHHBIX M3 COCTaBa HACTOSINErO
n300peTeHns, MOXXET OBITh CHIDKEHAa. B HEKOTOPBIX TUIMYHBIX BAapPHAHTAX OCYIIECTBIICHHUS
dunpepa mnpencTaBiseT coOoW (QuIbepy Ha OCHOBE IUIATHHOBOrO cruiaBa. [lpsoun w3
CTEKJIOBOJIOKOH MOJKHO 3aTeM (hOopMOBaTh, coOmpasi BMecTe OTneNnbHble HUTH. [Ipsian u3 BOJIOKOH
MO>KHO HAaMaTbhIBaTh W JOIOJHUTEIBHO 00padaThiBaTh OOBIMHBIM OOpPa3OM, MOIXOISIIHM JJIs
NPEATIONaraéMoro MpUMEHEHHS.

[00074] Paboume TtemmepaTyphl CTEKJia B IUIABHJIBHOM YCTPOWCTBE, (hOpKamepbl H
¢bunbepsl MOXKHO BBIOMPATh TakK, 4TOOBI COOTBETCTBYIOLIMM OOpa3oM pPeryjJHpoBaTh BA3KOCTb
CTEKJIa, U YTOOBI UX MOXKHO OBLIO MOAAEPKUBATH MPH IOMOIIN MOAXOASALINX CIIOCOOO0B, TAKUX
KaK ycTpolcTBa KOHTpoJsi. TeMnepaTypy Ha nepeqHeM KOHILE MJIaBHIBHOTO YCTPOHCTBA MOXKHO
aBTOMATUYECKH KOHTPOJIMPOBaTh, YTOOBI CHHXKATh MJIM HCKJIIOYATh PACCTEKJIOBAHHE.
PacnuaBneHHOE CTEKJIO MOXKHO 3aT€M MPOTSATUBATh (BBITATUBATD) Yepe3 AbIPbI WK OTBEPCTHS B
HIDKHEW WM KOHLEBOH IUIacTHHE (UIbepbl C TOJy4YeHHEM CTeKJIOBOJOKOH. CoriacHo
HEKOTOPBHIM TUIHYHBIM BapUAHTaM OCYIIECTBJIEHHs NOTOKU PACIUIABJIEHHOTO CTEKJIA, TEKyIIHe
yepes OTBEPCTHsl PUIIbEPbl, YMEHBLIAIOTCS IO HUTEH MyTeM HaMaTbhIBAHHS NP, 0Opa30BaHHOM
U3 MHOJKECTBA OTJEJIbHBIX HHUTEll Ha opMmyromyro TpyOKy, YCTAHOBJIEHHYIO Ha Bpallaroleics
T'MIb3€ HAMOTOYHOH MAILIMHBL, WM PyOST IpU HacTpauBaeMo CKOpocTH. CTEKJIOBOJOKHA
HACTOSIIETO M300peTeHUs TOJYYaKOTCs JIIOOBIM U3 CHOCOOOB, ONMUCAHHBIX B HACTOSIILIEM
JIOKYMEHTE, UJTH JIFOOBIM U3BECTHBIM CIIOCOOOM i1 POPMHUPOBAHUS CTEKJIOBOJIOKOH.

[00075] BonokHa MOXHO JOIOJHHUTENBHO 00pabaThiBaTh OOBIMHBIM  00pa3oMm,
NOOXOMSAIIMM JUIsl TIPEAIoJiaraeMoro mnpuMeHeHus. Hampumep, B HEKOTOPBIX THUIUYHBIX
BAPUAHTAX OCYIIECTBJICHHS] CTEKJIOBOJOKHA MPOKJEHBAIOT MPOKJICHBAIOIIUM COCTABOM,
U3BECTHBIM CIEMAJNCTAaM B JaHHOW oOmacTu. IIpokyenBarommii COCTaB HUKOMM O0pa3oM He
OrpaHUYEH U MOXKET OBITh JIFOOBIM MPOKJICHBAKOLIIMM COCTABOM, MOIXOMASIINM IS HAHECEHUS Ha
CTEKJIOBOJIOKHA. [IpoKJieeHHbIE BOJIOKHA MOKHO HCIIOJIb30BAaTh JJISI apPMUPOBAHUsI CyOCTPaToB,
TaKUX KaK pasHOOOpPa3HbIE TUIACTHKH, €CJIH KOHEUHBIN IOJIb30BaTENb MPOAYKTA TPeOyeT BBICOKOU
MPOYHOCTH M JKECTKOCTH U MAJIOr0 Beca. Takue NMPUMEHEHHs BKIIIOYAIOT, TIOMHUMO IPOYEro,
TKaHble MaTepUaNbl JUIsl WCIOJIb30BAHUS NpU (HOPMUPOBAHMU JIOTIACTEH BETPSHBIX TYpOWH;
BHYTPEHHEH CTPYKTYphI, TAKOM KaK apMHUpPYIOIIUNA OETOH, MOCTHI U Tp.; U a3POKOCMHYECKAs
TEXHHKA.

[00076] Ilpu 3TOM HEKOTOpblE THUIMHMYHbIE BapHUAHThl OCYILECTBJIEHHS HACTOSLIETO
U300peTeHNs BKJFOUAIOT KOMIIO3UTHBIM MaTephall, COAEpIKALINI CTEKJIOBOJIOKHA HACTOSIIEro
U300peTeH s, KaK OMMCAHO BbIIIE, B KOMOMHAIIMH C OTBEPKAAIIINMCS MATEPHUATIOM MATPHULIBL
OH MOXeT Tak)Ke Ha3bIBaThCS B HACTOSIEM JOKYMEHTE apMHPOBAHHBIM KOMIIO3UTHBIM

NPOAYKTOM. Marepual MaTpHIbl MOXKET ObITh JIFOOOH MOIXOISIIEeH TEePMOIJIACTHYHOW WJIH
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TEPMOPEAKTUBHON CMOJION, M3BECTHOW CIELUAIMCTAM B JTaHHOH OOJIACTH, TaKOW Kak, MOMHMO
MPOYero, TEePMOIUIACTHKH, TaKWe KaK CJIOXKHbIE MONMUI(UPBI, TOJUMPOINUICH, ITOTHAMUL,
noJimaTHIIeHTepedTaaaT U MOJUOYTHIICH, U TEPMOPEAKTUBHBIE CMOJIbI, TAKUE KaK STIOKCHIHBIC
CMOJTbI, HEHACBIIEHHBIE CJIOJKHBIE IO (PUPBL, (PEHONbHBIE CMOJIBI, CJIOKHbBIE BUHUJIOBBIE 3(PUPbI
U 2JIACTOMEPBbL. OJTH CMOJIbI MOJKHO HCIOJIb30BaTh IO OTHENBHOCTH MM B KOMOWHALIWU.
ApMHUPOBaHHBINA KOMITO3UTHBINA MPOAYKT MOKHO UCTIOJIB30BATh JJIS JIOMACTEH BETPSIHBIX TYPOUH,
apMaTypHOTO CTepKHs, TpPyObl, OOMOTKH U3 BOJIOKHA, HAIOJHUTENSI IIyMOTJIYIIHTES,
3BYKOIOTJIOIEHHS U TIOAOOHOTO.

[00077] CornacHO OMOJHUTEIBbHBIM TUITUYHBIM BapPUAHTAM OCYIIECTBJIEHUSI HACTOSALLIEE
u3o0peTeHne obecrneuynBaeT crnocod MONMyYeHHs] KOMIIO3UTHOTO MPOAYKTA, KaK OMHMCAHO BBIIIE.
Croco0 MoxeT mnpeaycMaTpuBaTh OOBEOUHEHHE IO MEHbINEH Mepe OIHOTO TOJHMMEPHOTO
MaTepuaia MaTPHULbl C MHOXKECTBOM CTEKJIOBOJIOKOH. Kak monuMepHsiii MaTepraT MaTPHULIBL, TaK

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

Ilpumepsl

[00078] Tunu4HbIE COCTABbI CTEKJA COTJIACHO HACTOSLIEMY H300PETEHHIO TMOJTyYaiu
MyT€M CMEIINBAHUSA KOMIIOHEHTOB LIMXTHI B MPONOPLMOHAIBHBIX KOJIWYECTBAX [JIsl MOJIy4YEHUs
TOTOBOTO COCTaBa CTEKJIa C MACCOBBIMH IMPOLEHTAMH OKCHIOB, YKa3aHHbIMH B TaOnuuax 1-8
HIKE.

[00079] CeippeBble MaTepuabl TUIABHUJIN B IJIATHHOBOM THUIJIE B 3JIGKTPOINEYHU TIPU
temneparype 1650°C B TeueHue 3 yacos.

[00080] Temneparypy BOJOKHOOOpA30BaHMS W3MEPSUIM TP IOMOINM METoma C
BpALIAOIIUMCST LWIMHAPOM, Kak ommcaHo B ASTM  (C965-96(2007), moxn HasBaHuEM
«CTannapTHasi paKkTUKa JJIs1 U3MEPEHUsI BSI3KOCTH CTEKJIa BbIIIE TEMIEPATYPbl pa3MArdeHus,
COZIepKaHuEe KOTOPOrO BKJIFOUEHO CCBUIKOW B HACTOSIIIMN JOKYMEHT. TeMmmnepaTypy JUKBUIYCA
U3MepsUIM TyTeM BO3JEWCTBUS Ha CTEKJIO IpaJueHTa TeMIlepaTyp B KOpPbITE U3 IJIATUHOBOTO
criaBa B TedeHue 16 dvacos, kak ompeneneHo B ASTM (C829-81(2005), mox HasBaHueM
«CTaHnapTHbple MpPAaKTHUKU Ui HU3MEPEHUs TeMIepaTypbl JIMKBUAyCAa CTEKJa», COJAEp:KaHue
KOTOPOTO BKJIFOUEHO CCBUIKOM B HACTOSAIIMM NOKYMEHT. [IOTHOCTE U3Mepsiin COrnacHO METOny
Apxumena, kak noapoOHo omucano B ASTM (C693-93(2008), mon HasBanueM «CTaHIApTHBINA
METOJ TE€CTUPOBAHUs IUJIOTHOCTH CTEKJIa MOCPEACTBOM ILIABYYECTH», COAEP:KaHHE KOTOPOro
BKJIFOUEHO CCBUIKOW B HACTOSILIUN TOKYMEHT.

[00081] VYnmenbHbIi MOAYJIb PAaCCUMTBHIBAIN IyTEM JEJICHUS H3MEPEHHOTO MOAYJIA B

enunniax I Tla Ha MIOTHOCTh B €IUHHUIAX KI/M-.
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[00082] TTpo4HOCTH H3MEPSLTH HAa CBEKEBBIPAOOTAHHOM BOJIOKHE, UCTIONB3YsI YCTPOHCTBO

TECTUPOBAHUS NMPOYHOCTU Ha pacTspkeHue Instron cormacHo ASTM D2343-09 nox Ha3zBaHueMm

«CTaHOapTHBIN

METOO

TECTUPOBAHUS

MEXaHUYCCKUX

CBOMCTB

npu

pPacTsKEHUHU

CTCKJIOBOJIOKOHHBIX npsu:[ef/'l, MPsiZK U POBUHTA, UCIIOJIB3YEMBIX B ApPMUPOBAHHBIX IJIACTUKAX,

COZlepKaHNEe KOTOPOrO BKJIFOUEHO CChUIKOW B HACTOSLIUM TOKYMEHT.

Taomauna 1
IIp. 1 IIp. 2 IIp.3 Ilp. 4 IIp. 5 IIp.6
Komnouent (macc. %) | (macc. %) | (macc. %) | (macc. %) | (macc. %) | (macc. %)
Si0, 60,00 64,00 65,00 64,50 63,00 63,50
AlLOs 22,00 21,00 21,00 20,50 21,00 20,50
MgO 14,0 12,00 12,00 12,00 12,00 12,00
CaO 0,00 1,00 0,00 1,00 2,00 2,00
Li,O 4,00 2,00 2,00 2,00 2,00 2,00
Fe,0s 0,00 0,00 0,00 0,00 0,00 0,00
KO 0,00 0,00 0,00 0,00 0,00 0,00
Na,0 0,00 0,00 0,00 0,00 0,00 0,00
TiO, 0,00 0,00 0,0 0,00 0,00 0,00
CpoiicTBO
Temmeparypa
BOJIOKHOOOPA30BAHHS 2258 2481 2520 2510 2459 2456
(F)
Tenmeparypa 2262 2267 2434 2381 2341 2330
muxsuayca ('F)
AT
. 4 115 86 123 119 126
(F)
HzoTsocre 2.540 2517 2.495 2522 2.529 2.564
(r/em?)
Mogyats ypyrocTu 92,4 91,4 90,5 91,4 91,6 92,0
(I'TIa)
VY neapHBIH MOAYIB
M) 36,40 36,30 36,3 36,3 36,2 36,1
Hpeaen npourocTu 4936 5132 4923 5315 5224 5186
(MI1a)
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Taoauna 2
Komnonent (Ml;lcrl.. Z’/o) (Ml;lcpc.. 2/0) (Ml;c%. ?’/0) (Ml;[lrc);.lgo) (Ml;[lrc)é.l(}/o)
Si0, 62,00 59,00 62,4 62,50 65,50
ALO; 21,00 22.0 20,30 20,50 20,50
MgO 12,00 12,00 12,00 12,00 12,00
CaO 3,00 3,00 3,30 3,00 0,00
Li,O 2,00 2,00 2,00 2,00 2,00
Fe,0; 0,00 0,00 0,00 0,00 0,00
K>O 0,00 0,00 0,00 0,00 0,00
Na,0 0,00 0,00 0,00 0,00 0,00
TiO, 0,00 2,00 0,00 0,00 0,00
CaoiicTBO
Temneparypa
BOJIOKHOOOPA30BAHM 2420 2321 2388 2398 2499
('F)
Hfg;;giz?;) 2310 2316 2268 2281 2407
(?FT) 111 6 121 117 93
Mosocts 2.545 2,571 2.540 2.543 2.494
(r/cvr)
Moﬂy“("rﬁgymcm 91,9 92.8 91,6 91,6 89,7
yﬂe?ﬁgj‘dﬁ’)ﬂynb 36,1 36,1 36,0 36,0 36,0
Hpeﬂe?M“ﬁ‘;‘){Hocm 5234 5035 5026 5197 5018
Taoauna 3
Komnonent (Ml;[lrc)é.léo) (Mrz[ulc)é.lg/o) (Mr;lc)é.l';o) (Mrz[ulc)é.lté/o) (Mrz[ulc)é.ltf/o)
Si0, 59,95 60,00 61,20 60,50 61,00
ALO; 19,45 20,5 19,85 20,50 20,50
MgO 11,15 12,00 9.82 12,00 12,00
CaO 5,13 1,50 5.23 1,50 2,50
Li,O 1,85 2,00 1,89 2,00 2,00
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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
Sc20s 4,00 0,00 2,00 0,00 0,00
Y,0s 0,00 3,00 0,00 3.50 0,00
710, 0,00 1,00 0,00 0,00 0,00
Nb,Os 0,00 0,00 0,00 0,00 2,00
La,0; 0,00 0,00 0,00 0,00 0,00
Ga03 0,00 0,00 0,00 0,00 0,00
CpoiicTBO
Temneparypa
BOJIOKHOOOPA30BAHUS 2350 2355 2381 2367 2356
('F)
Tevmeparypa 2405 2310 2235 2308 2317
muksrayca ('F)
AT
. 176 45 146 39 40
('F)
TzoTsocte 2.602 2.600 2.577 2.593 2.558
(r/em?)
Mopayme yrpyroctu
) 93.5 93.1 92.2 92.8 913
VY nenpHBIH MOAYITB
(MIier) 35,9 358 35,8 35.8 35,7
IIpeaen npounocTu L
(MITa) 4818 4984 5056 5058
Tabauua 4
Mp. 17 Tp. 18 TIp. 19 Tp. 20 Mp. 21
Komnonent (macc. %) (macc. %) (macc. %) (macc. %) (macc. %)
S10; 50,89 61,00 61,00 60,0 61,83
ALO; 22,92 205 20,5 20,0 20,06
MgO 12,46 12,0 12,00 12,00 9.92
CaO 4 47 2,50 2,50 2,00 5,29
Li;O 2,20 2,00 2,00 2.00 1.91
Fe;0s 0,01 0,00 0,00 0.00 0,00
K»0 0,01 0,00 0,00 0,00 0,00
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Na,0 0,03 0,00 0,00 0,00 0,00
TiO, 0,01 0,00 0,00 0,00 0,00
Sc,05 0,00 0,00 0,00 0,00 0,00
Y,0; 5,49 0,00 0,00 0,00 0,00
710, 0,00 0,00 0,00 1,00 1,00
Nb,O:s 0,00 0,00 0,00 0,00 0,00
La,05 1,50 0,00 0,00 0,00 0,00
Ga;0; 0,00 2,00 0,00 0,00 0,00
Ta,0s 0,00 0,00 2,00 0,00 0,00
V,0s 0,00 0,00 0,00 0,00 0,00
CeoiicTBO
Temneparypa
BOJIOKHOOOPA30BaHUS 2193 2375 2380 2371 2443
('F)
nii“‘f;;gzz?;) 2217 2299 2287 2321 2230
(?FT) 24 77 94 50 213
Mrorsocts 2,744 2,562 2,571 2,596 2,559
(r/cvr)
Moﬂy“(‘%gymcm 98,0 91,3 91,6 92,3 92,3
yﬂe?ﬁgj‘dﬁ’)ﬂynb 35.7 35.6 35.6 355 355
Hpeﬂe?Mnﬁc;‘)lHocm __________ 5016
Taoauna S
Komnonent (Ml;[lrc)é.zéo) (Mrz[llzé.z"s/o) (Mr;lzé.z';o) (Mggé.zf/o) (Mrz[ulc)é.ztf/o)
Si0, 58,00 61,00 63,50 64,00 60,00
ALO; 20,00 20,50 20,50 21,00 20,50
MgO 12,00 12,00 11,70 11,70 12,00
CaO 2,00 2,50 4,00 3,00 1,50
Li,O 2,00 2,00 0,00 0,00 2,00
Fe;0s 0,00 0,00 0,00 0,00 0,00
K>O 0,00 0,00 0,00 0,00 0,00
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Na,0 0,00 0,00 0,30 0,30 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
Y,0; 4,00 0,00 0,00 0,00 0,00
710, 0,00 0,00 0,00 0,00 1,00
Nb0s 0,00 0,00 0,00 0,00 0,00
La,05 3,00 0,00 0,00 0,00 3,00
Ga;0; 0,00 2,00 0,00 0,00 0,00
Ta,0s 3,00 0,00 2,00 0,00 0,00
V,0s 0,00 2,00 0,00 0,00 0,00
CeoiicTBO
Temneparypa
BOJIOKHOOOPA30BaHUS 2326 2360 2545 2573 2360
('F)
nii“‘f;;gzz?;) 2248 2311 2454 2490 2289
(?FT) 79 49 92 84 71
Mrorsocts 2,656 2,540 2,536 2,520 2,597
(r/cvr)
Moﬂy“(‘%gymcm 943 90,2 89.7 89.1 91.8
yﬂe?ﬁgj‘dﬁ’)ﬂynb 35,5 35,5 354 354 354
Hpeﬂe?M“ﬁ‘;‘){Hocm 4919 | - 4953
Taoauna 6
Komnonent (Mrz[ulc)é.zz/o) (Ml;[llcjé.zos/o) (Mr;lzé.z'?/o) (Mlzgé.sgo) (Mrz[ulc)é.st’l/o)
Si0, 61,00 61,00 58,00 60,50 61,00
ALO; 20,00 20,00 20,00 20,50 20,00
MgO 11,50 11,50 12,00 12,00 11,50
CaO 2,00 2,00 2,00 1,50 2,00
Li,O 1,50 1,50 2,00 2,00 1,50
Fe;0s 0,00 0,00 0,00 0,00 0,00
K>O 0,00 0,00 0,00 0,00 0,00
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Na,0 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
Y,0; 0,00 0,00 3,00 0,00 0,00
710, 0,00 0,00 0,00 0,00 0,00
Nb0s 4,00 0,00 0,00 0,00 0,00
La,05 3,00 0,00 0,00 0,00 0,00
Ga;0; 0,00 4,00 0,00 0,00 0,00
Ta,0s 3,00 0,00 3,00 0,00 4,00
V,0s 0,00 2,00 0,00 0,00 0,00
CeoiicTBO
Temneparypa
BOJIOKHOOOPA30BaHUS 2404 2423 2319 2367 2380
('F)
nii“‘f;;gzz?;) 2264 2376 2256 2310 2374
(ég) 41 48 63 57 7
Mrorsocts 2,570 2,577 2,651 2,597 2,593
(r/cvr)
Moﬂy“(‘%gymcm 90,9 91,9 93.7 91.7 91,5
yﬂe?ﬁgj‘dﬁ’)ﬂynb 354 35,3 353 353 353
Hpe/:[e?MrIlE)[c:){Hocm I 4929 4959 L
Taoauna 7
Komnonent (Ml;[lrc)é.séo) (Mrz[llzé.s"s/o) (Mr;lzé.s';o) (Mlzgé.sf/o) (Mrz[ulc)é.stf/o)
Si0, 60,26 5733 61,20 61,20 58,00
ALO; 19,55 19,61 19,85 19,85 20,00
MgO 9,67 10,94 9.82 9,82 11
CaO 515 8.83 5.23 5.23 3,00
Li,O 1,87 2,00 1.89 1,89 2,00
Fe;0s 0,00 0,34 0,00 0,00 0,00
K>O 0,00 0,13 0,00 0,00 0,00
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Na,0 0,00 0,12 0,00 0,00 0,00
TiO, 0,00 0,68 2,00 0,00 0,00
CeO, 0,00 0,00 0,00 2,00 0,00
Sc,05 0,00 0,00 0,00 0,00 0,00
Y,0; 3,50 0,00 0,00 0,00 3,00
710, 0,00 0,00 0,00 0,00 1,00
Nb,O:s 0,00 0,00 0,00 0,00 0,00
La;0s 0,00 0,00 0,00 0,00 2,00
Ga;0; 0,00 0,00 0,00 0,00 0,00
Ta,0s 0,00 0,00 0,00 0,00 0,00
V,0s 0,00 0,00 0,00 0,00 0,00
CaoiicTBO
Temmeparypa
BOJIOKHOOOPA30BAHUS 2378 2236 2359 2391 2323
('F)
niif;;ggz?ﬁ) 2191 2190 2330 2242 2222
(éFT) 188 47 30 149 101
Mosocts 2.607 2.620 2.565 2.580 2.649
(r/em’)
Moﬂy“("rﬁgymcm 92,0 92,4 90,4 90,6 93,0
yﬂe?ﬁgj‘xgﬂym’ 353 353 352 35.1 35.1
Hpeﬂe?M“g‘:){Hocm 4927 | e 4898 5021
Taoauna 8
Ip. 37 IIp. 38 IIp. 39 IIp. 40 IIp. 41 CpaBHureb-
Komnonent (macc. (macc. (macc. (macc. (macc. HbIii IpuMep
%) %) %) %) %)
Si0, 59,95 61,00 55,50 58,08 59,50 60,70
AlLO; 19.45 20,00 21 18,84 20,00 15,80
MgO 9,62 11,50 11,00 932 11,00 8,00
CaO 5,13 2,00 3,50 4,97 2,00 13,40
Li,O 1,85 1,50 2,00 1,79 1,50 075
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Fe,0; 0,00 0,00 0,00 0,00 0,00 0,27
K»0 0,00 0,00 0,00 0,00 0,00 0,10
Na;O 0,00 0,00 0,00 0,00 0,00 0,23
TiO, 4,00 0,00 0,00 0,00 0,00 0,48
Sc,05 0,00 0,00 0,00 0,00 0,00
Y,0; 0,00 0,00 4,00 7,00 0,00
710, 0,00 0,00 0,00 0,00 0,00
Nb,Os 0,00 0,00 0,00 0,00 0,00
La:05 0,00 0,00 3,00 0,00 0,00
Ga:05 0,00 2,00 0,00 0,00 6,00
Ta:0s 0,00 0,00 0,00 0,00 0,00
V,0s 0,00 4,00 0,00 0,00 0,00
CaoiicTBO -—--
Temneparypa
BOJIOKHOOOPA30BAHUS 2350 2392 2277 2338 2403 2324
(F)
Tevmeparypa 2241 2346 2293 2130 2380 2140
muxsuayca ('F)
AT
; 110 47 16 208 28 184
(F)
TzoTsocte 2.581 2.533 2.690 2.673 2.605 2.614
(r/em?)
Mogy:ts yrpyrocTu 90,6 88.9 94,1 93,5 91,0 87.5
(ma) > bl b b b
VY nempHBIH MOAYITB
M) 35,1 351 35,0 35,0 35,0 3353
IIpeaen npounocTu
(MIT) 4719 4830 4637

[00083] Tabnumel 1-8 MOKA3bIBAOT yJIyUIIEHUE YASTPHOTO MOIYJIS YIPYTOCTU, KOTOPOE

COCTaBbl CTEKJIA HACTOSINEr0 HW300pPETEHHs] HMEIT OTHOCHTEJIBHO  KOMMEPYECKOro
BBICOKOKAYECTBEHHOTO CTeKJa (CpaBHUTENbHBIN npumep). CpaBHUTEBHBIN IPUMEP MOKA3bIBAET
yIOeIbHBbIH MOIYyJb yrpyroctd 33,5 MJDK/KT, 4TO HUKE MHUHUMAJBHOTO YIEIBHOTO MOIYJIS,
HaOJIF01aeMOro IS JIF0OOT0 M3 COCTABOB HACTOSIILETO H300peTeHHs. [loydnTenbHO, YTO KasKabli
U3 COCTaBOB HACTOSIIEr0 M300pPETeHHsI TOKA3bIBACT YAEIbHBIA MOIYJb YIPYTOCTH IO MEHBIIEH

mepe 34 MJx/kr u, 6oee KOHKPETHO, 1Mo MeHbInei Mepe 35 MJx/kr.
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[00084] M300peTeHne HacTOsIIIEN 3asiBKM ObLIO OMKMCAHO BBIMIE KaK B OOIIEM, TaKk 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 konuyecTse oT 58,0 mo 68,0 macc. %;

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

CaO B xommuectre oT 1,0 10 9,0 macc. %;

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

SrO B xonmmuecte ot 0,0 mo 1,0 macc. %;

Na»O B kommuectse ot 0,0 go 1,0 macc. %;

K>0 B xonmuuecte ot 0,0 mo < 1,0 macc. %;

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

Ti02 B xoauuectBe ot 0,0 mo 4,0 macc. %o,

Y>03 B komuuectse oT 0 1o 10,0 macc. %;

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

Ce»03 B konmuuectBe ot 0 10 2,5 Macc. % u

Sc203 B xonnyectse oT O 10 4,0 macc. %, mpudeM COCTaB CTEKJIa UMEET OTHOLIEHUE
MgO/(CaO+SrO) Gonbiue 2,1, U CTEKIOBOJIOKHO, 00Pa30BaHHOE M3 YKa3aHHOT'O COCTaBa CTEKJIa
UMeeT yAeNbHbIA Moenb yrpyroctu ot 34,0 no 40,0 MJIx/kr.

2. CocTaB cTekJia 1o 1. 1, TOMOJHUTENIbHO COMEP KAIIHIA;

ot 0 1o okojo 5,0 macc. % TayOs;

ot 0 o okojio 7,0 macc. % Gax0s;

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

ot 0 o okoJ0 5,0 macc. % V20s.

3. CocTaB crekisa mo I. 2, MpUYeM yKa3aHHbIN coctaB copepxutr ot 1,0 no 3,5 macc. %
Y20:s.

4. Cocras crekiia o JrodomMy u3 mm. 1-3, B koTopoM cymmapHoe konmdectBo MgO u CaO
coctapysier oT 12,0 mo 20 macc. %.

5. Cocras crekuna o grodomy u3 . 1-4, mpudeM ykasaHHBIH COCTaB coAep  uT oT 18,3 o
22,0 macc. % AlOs.

6. CocraB crekia nmo mobOomy u3 mm. 1-5, rae ykasaHHBIH COCTaB MO CYIIECTBY HE
COIEP>KUT OJHO MK Heckoybko u3 B20;s, F, K2O u NayO.

7. CocraB crekia 1o Jrodomy U3 . 1-6, mpudeM ykasaHHbIH cocTtaB cogepskut ot 0,1 1o
3,5 macc. % Lix0.

8. Cocras crekia no modomy U3 mi. 1-7, mpuyeM yKa3aHHbIH cocTaB copepkut MeHee 0,05

macc. % Sm>03+Gd,0s.
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9. CocraB crekina 1o JrodoMy u3 . 1-8, mpuyuem cocTaB CONEpKHUT MO MEHbIIEH Mepe
1 macc. % cymmapnoro kojudectBa Y203, La;0s, Ce203 u Sc20s.

10. CocraB creksna nmo mobomy u3 mm. 1-9, mpudeM cOCTaB UMEET TeMIEeparypy
BOJIOKHOOOpa3oBanust MeHee 2650°F .

11. CtrexnoBOJIOKHO, 00pa30BaHHOE M3 COCTaBa, COAEPIKALIETO:

Si03 B konuyecTBe OT 55,0 mo 68,0 macc. %;

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

CaO B xommuectBe oT 1 10 5,5 macc. %;

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

Na»O B kommuectse ot 0,0 go 1,0 macc. %;

K>0 B xomuuectre ot 0,0 mo 1,0 macc. %;

Li»0 B xommuecTBe ot Oosee yeM 1,0 no 4,0 macc. %;

Ti03 B xoauyectBe ot 0,0 mo 4,0 macc. %o,

Y>03 B komuuectse oT 0 o 10,0 macc. %o;

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

Ce»03 B konmmuectBe ot 0 10 2,5 Macc. % u

Sc203 B komuyectBe oT 0 1o 4,0 macc. %, npudeM CTEKJIOBOJOKHO HMMEET YJeNbHbIN
MoAayJb ynpyroctd ot 34,0 no 40,0 MJx/Kr ¥ mpenen MPOYHOCTH Ha PACTSIKEHHE COTJIACHO
ASTM D2343-09 no mensiueii mepe 4400 MI1a.

12. CrexnoBosiokHO 110 11. 11, B KOTOpOM cocTaB cTeksa coaepkut ot 1,0 mo 5,0 macc. %
CaO.

13. CTexI0BOJIOKHO MO JIE0OoMy 13 . 11-12, B KOTOPOM yKa3aHHBIH COCTAB MO CYILIECTBY
HE CONIEP>KUT OAHO MM Heckonbko u3 B20s, F, KoO u NaxO.

14. CrexnoBosoKHO 10 JiE0O6oMy 13 M. 11-13, B KOTOPOM yKa3aHHBIN COCTAB COAEPIKHUT OT
1,5 no 3,5 macc. % Li»0O.

15. CrexnoBonokHO N0 Jr0domy u3 . 11-14, B KOTOPOM COCTaB COAEPKUT MO MEHBIIEH
Mmepe 1 macc. % cymmapHroro koimaectsa Y203, Lax0s, CexO3 u Scr0s.

16. CreknoBojiokHO 1o Jirobomy w3 mm. 11-15, B koTOpOM cocTaB comep:kuT Oonee
2,0 macc. % Ce02+Sc20s.

17. CrexnoBosokHO 10 Jr000oMy u3 mm. 11-16, mpudeM yka3aHHOE CTEKJIOBOJIOKHO HMEET
yIENbHBIN MOIYJIb yIpyroctu ot 35 1o 36,5 MJDx/kr.

18. Crioco6 monydeHust HeMpePBIBHOTO CTEKJIOBOJIOKHA, TPETYCMAaTPHUBAOLIUIL:

o0ecrieueHne pacIUIaBIEHHOTO cOcTaBa Mo 1. 1 u

NPOTSATUBAHUE YKA3aHHOTO PACIUIABICHHOTO COCTaBa Y€pe3 OTBEPCTHE C MOJYUYECHHEM

HEMPEPBIBHOTO CTCKIJIOBOJIOKHA.
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19. ApMupoBaHHbIN KOMIIO3UTHBII MPOIYKT, COAEPIKALUMN:
MOJIMMEPHYIO MATPULLY H
MHO’KECTBO CTEKJIOBOJIOKOH, TTOJTy4E€HHBIX U3 COCTABA CTEKJIA, CONEPIKAIIETO!
Si0; B koauuectBe oT 58,0 0 68,0 macc. %;
Al2O3 B konmnuectse ot 18,0 mo 23,0macc. %;
CaO B xomuuecte oT 1,0 1o 9,0 macc. %;
MgO B konuyectse ot 9,0 no 14,0 macc. %;
SrO B xonuuectse ot 0,0 mo 1,0 macc. %;
NayO B kommuectse ot 0,0 7o 1,0 macc. %;
K>O B xonmmuectse ot 0,0 no < 1,0 macc. %;
Li20 B xonmuuectBe ot 0,0 1o 4,0 macc. %;
Ti0, B xonmuectBe oT 0,0 mo 4,0 macc. %,
Y>0s3 B xonmuuectse ot 0 1o 10,0 macc. %;
LayOs B xosmmnuecTBe ot O 1o 10,0 macc. %;
Ce203 B xommuectse ot 0 1o 2,5 macc. % u
Sc203 B kommuectse ot 0 1o 4,0 macc. %, mpuyeM COCTaB CTEKJIa HMEET OTHOLIEHUE
MgO/(CaO+SrO) Gonee 2,1, 1 CTEKIOBOJIOKHA UMEIOT yIEIbHBIA MOAYJb yIpyroctu ot 34,0 mo
40,0 MJIx/kr.
20. ApMUpPOBaHHbBIM KOMIIO3UTHBIHN MPOAYKT MO 1. 19, mpuueM yKka3aHHbIN apMHUPOBaHHBIN

KOMITO3UTHBIN MPOAYKT HAXOIUTCS B BUAE JIOMIACTU BETPSHOM TYPOUHBL
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