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N3AEJIUA N3 KOMITOZUIIMOHHBIX MATEPHAJIOB C NOBBINIEHHBIM
MOAYJEM YIIPYI'OCTH

Onucanue

IlepeKpecTHAS CCHLIKA HA POACTBEHHbIE 3asIBKH

[0001] TIlo Hacrosiuieil 3asBKE HCIPAIIUBAETCS TMPUOPUTET U BCE MPEUMYLIECTBO
npenBapurenpbHoil nareHTHoH 3asBku CIIIA Ne 62/981,760, nogannoit 26 ¢espansa 2020 rona,

COACPIKAHUE KOTOpOfI MOJIHOCTBIO BKJIFOUEHO B HACTOSIITUM AOKYMEHT ITOCPEACTBOM CCBUIKHU.

00J1acThL TEXHUKH HACTOSIIIEr0 H300peTeHus

[0002] Hacrosituee n3oOpereHne OTHOCUTCS, B 00IIEM, K U3JETHSIM U3 KOMITO3ULIMOHHBIX
MarepuanoB U, 0ojiee KOHKPETHO, K HMMEIOIIUM BbICOKHI MOJYJIb YIPYrOCTH M3IENHUSM U3
KOMITO3MLIMOHHBIX MaTEPUaJIOB, TAKMM KakK apMaTypHble CTEpXKHU («apmartypa») s OeroHa,
KOTOpBIE  COMAEPKAT  CTEKJSHHbIE  BOJIOKHA € BBICOKMMM  3KCILIyaTalUOHHBIMU

XapaKTePUCTUKAMMU.

IlpenmecTBYIOIHMKA YPOBEHb TEXHHUKH HACTOSIIIEr0 H306D6T6Hl/lﬂ

[0003] beron mpencraensier cobo oOmuH W3 HamboJee PacIpOCTPaHEHHBIX
CTPOMTENIbHBIX MaTepuaioB. OH HAXOAUT MPUMEHEHHE B IIUPOKOM Pa3HOOOpa3HH KOHCTPYKLIUH,
TAKUX KaK MOCTBI, CT€HbI, MOJIbI, OMOPBI 3/IaHUH, NTOPOTH W B3JIETHO-TIOCAIOYHBIE MOJOCHI U
MHOTHe Apyrue. beron obnanaeT mpeBOCXOAHON MPOYHOCTBEO MPU CIKATHH, HO UMEET OYeHb
HHU3KYIO MPOYHOCTb MPHU PACTsDKEHHH. B pesysbrare MmouTH BCerna OKas3bIBaeTCs HEOOXOIUMBIM
apMUpOBaHHE OETOHHOH KOHCTPYKLMH, €CIH 3Ta KOHCTPYKIHsS OyJIeT TOABepraThes
pPAaCTATMBAIOLINM  HANPSDKEHWUsIM, HApPUMEP, CO3JAaBAaeMbIM  HM3THUOANOINEH  HArpy3KOM.
TpaauLMOHHO 3TO apMHUPOBaHUE OOECTIEUNBAETCS 3a CUET BBEIEHHs B OETOH MeTaiuta, OOBIYHO B
BUJIC€ CTAJbHBIX CTEPXKHEW, Ui TIOBBIIIEHHUS TPOYHOCTH OETOHHOW KOHCTPYKLUH TIpU
PaCTSKEHUH.

[0004] CrampHass apmatypa B OETOHHBIX KOHCTPYKIHSX HMEET PsA HEAOCTATKOB IO
MEHbLIEH Mepe B OINpeNeNIeHHbIX NMPIIokeHMsx. Harmpumep, cranbHas apMaTypa cO BpEeMEHEM
MOJBEPraeTcsi KOPPO3UM MOJ BO3JAEHCTBHEM BOABI M coieil. B mpouecce koppo3uu cTajb
NPOSIBJIIET TEHASHLIMIO K PACIIUPEHHI0 M3-32 OOpa30BaHUS CJIOEB PKABUMHBI, YTO BBI3BIBAET
pacTpeckuBaHue OETOHA M pa3pylueHne OETOHHOW KOHCTPYKLUH. [1o3TOMy ObUTH MpEennpHUHATHI
MOTBITKA 3aMEHUTh CTAJBHYIO apMaTypy CTEP KHSIMH, XOTs Obl YAaCTMYHO H3TOTOBJIEHHBIMH H3

HEMETANIMUECKUX  MatepuanoB.  Hampumep, Obutn  pa3pa®oTaHbl  MyATPY3HOHHBIE
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KOMIIO3ULIMOHHBbIE apMUpPYIOLIUE MaTepuasbl, COAEp)Kallue TEPMOPEAaKTHUBHYID CMOJy, B
KOTOPYIO BCTPOEHBI HETIPEPHIBHBIE BOJIOKHA.

[0005] ApmupoBaHHBIE BOJOKHAMH KOMIIO3ULIMOHHBIE MaTepuaibl, Takhe Kak
KOMIIO3ULIMOHHBIE apMaTypHbIE CTEP>KHHU, KaK MPaBUIIO, COAEPKaT BOJOKHUCTBIN apMUPYIOLINE
Marepuaibl (HanpuMep, CTEKJITHHbIE, MOJIUMEPHbIE WM YIJIEPOIHbIE BOJIOKHA), BHEAPEHHBIE B
MaTpHUIly W3 CMOJIbI, KOTOpas TMpPEACTaBIseT COOOH, Hampumep, NOJUMEp, TaKOH Kak
HEHACBILIEHHbI  CJOXKHBIA  MONMMA(PHUP WM STOKCUBUHWJIOBBIA  CJIOXKHBIA — MOIHIUP.
BonokHUCTBIN apMHUpYIOLINIT MaTepHal, Kak MPaBUIIO, COAEPIKUT KaK HUTH HIIH JKTYThI (KaKIbIH
U3 KOTOPBIX COAEPKUT MHOTOUUCIICHHbIE BOJIOKHA UJIM HUTH, TaK U OAWH WM HECKOJbKO MaTOB
WJIH NOJIOTEH U3 BOJIOKOH.

[0006] Takwe apMHUpPOBaHHBIE BOJOKHOM KOMITO3UTBI HYaCTO TIOJYYEHBI CIIOCOOOM
NyNTPY3UH W HMEIOT JIMHEWHBIH WM pPaBHOMEpHBI mnpoduib. TpamuimoHHble CrOCOOBI
NyJITPY3UN BKJIIOYAIOT BBITSTMBAHUE IMyYKa apMHUPYIOIIET0 MaTepuaa U3 COOTBETCTBYIOLIETO
UCTOYHHKA, CMAYMBaHUE U TPOIUTHIBAHHE BOJOKOH (MPENNOYTHTEIbHO TEPMOOTBEPIKAAEMOMN
HOJINMEPHON CMOJIOI) MOCPENCTBOM MPOIYCKAHUS apMHUPYIOLIEr0 MaTepualia 4epe3 BaHHY CO
CMOJIOH B OTKPBITOM p€3€pByape, BBITATMBAHNWE CMOYEHHOIO U MPOMHUTAHHOIO CMOJIONW IMy4YOK
yepe3 (OpMOBOUHBII MYHIIUTYK MJii BBIPABHUBAHMS IIydKa BOJIOKOH M TPHIAHUS €My
HajuIexxameil KOHpUrypauy NonepevyHoro CEYEeHNs], a TAKXKe OTBEPKISHHE CMOJIBI B (hopMme rpu
COXPaHEHUH HaTSKEHUS BOJIOKOH.

[0007] nst HEKOTOPBIX APMHUPOBAHHBIX BOJIOKHOM KOMIIO3UIIHOHHBIX MaTEPHAJIOB, TAKHX
KaK apMaTypHbIE CTepPKHH, TPeOyeTcsi KOPPO3UOHHAST CTOMKOCTh, M MOSTOMY HX TPATULIMOHHO
U3TOTABJIMBAIOT C HCIMOJb30BAHUEM YCTOMYUBBIX K KOPPO3UH CTEKJISIHHBIX BOJIOKOH (WK
crexyisiHHBIX BoJokoH Tuna E-CR). Crexnsinnble BonokHa tuna E-CR mpeacrasisiror coboit
CEeMEHCTBO AJIFOMOCHJIMKATHBIX CTEKOJ, OOJaNarolMX BBICOKOH YCTOMYMBOCTBIO K BOJE,
kuciaoraM u 1mejodaMm. Crtekna tunma E-CR mpencraBmsitor coboii He copep:kainue Oop
MOAU(HUIMPOBAHHBIE KOMITO3UIMH CTekia THma E ¢ Oojee BBICOKOH YCTOHYMBOCTBIO K
KHUCJIOTHOM KOPPO3UH, Cofiep Kallie aTFOMOCUITUKATHI KaJbLHs U OKOJIO 1% OKCHAOB IIET0YHBIX
metaiioB. Kak mnpasuno, crekna tuna E-CR HaxonmdT mpuMeHeHHE B TeX Clydasx, Korja
HEOOXOTUMBI IPOYHOCTB, 3JIEKTPOIIPOBOIHOCTD M CTOWKOCTD K KHCJIOTHOW KOPPO3HUH.

[0008] OnuH W3 MpUMEpPOB MPEACTABNSIET COOOM He comepskamiue Oopa CTEKJISTHHBIX
BosiokoH Tuna E-CR, xotopeie mpomaer mox ToBapHbiM 3HakoM ADVANTEX® komnanus
Owens Coming (Tonemo, mrar Oraito, CIIA). Takwe He conepskamue Oopa BOJIOKHA,
packpbiTble B mareHTe CIIIA Ne 5789329, koTopblii BO BCeil CBOeH IOJHOTE BKJIIOYEH B
HACTOSIIIUI JOKYMEHT IIOCPEICTBOM CCBUIKH, OOECIIEYMBAIOT 3HAUUTENIbHOE VIIyUIICHHE

pabouux Temreparyp MO CpaBHEHHIO ¢ Oopcomep:xkamum crekiom tuma E. Ha crexisiHHBIE
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BoniokHa Tuna E-CR pacnpoctpansiercss omnpenenenue cranmaapra ASTM nns CTEKISTHHBIX
BOJIOKOH TuMa E, mpenHa3HaueHHbIX 7151 MPUMEHEHHSI B TPUJIOKEHUSX OOIIero Ha3HAYEeHUSI.

[0009] [Hdmst Toro, 4ToObI W3AeNUs W3 KOMIIO3UIIMOHHBIX MAaTepPHAIOB CMOTJIH
NPEACTaBIATh COO0 KOHKYPEHTOCIIOCOOHYIO 3aMEHY CYLIECTBYIOIIMX CTaJbHBIX U3MENUHN, 3TH
U3eNusl U3 KOMIIO3ULIMOHHBIX MAaTEpPUAJIOB OOJDKHBI IPOSBIATH IOBBIIEHHBIH MOAYJb
YIPYTOCTH U MPEBOCXOIHYK) YCTOMYUBOCTBIO K LIEJIOYHOU KOPPO3UH.

[00010] B mocnennee Bpemsi Obuta pa3paboTaHa KaTeropus CTEKJISHHBIX BOJIOKOH,
U3BECTHBIX KAaK CTEKJITHHbIE BOJIOKHA C BBICOKMMH 3KCIUTyaTaLUOHHBIMHU XapaKTEPUCTUKAMU, B
LeNnsdx yiy4lleHHe MEXaHWYeCKHMX CBOMCTB cTekjia. CTeKJsHHblE BOJIOKHA C BbICOKHUMHU
SKCIUTYaTALlMOHHBIMU ~ XapaKTepUCTHKaMHu o0nanaroT 0Oojee BBICOKOW MPOYHOCTBIO U
JKECTKOCTBIO 110 CPAaBHEHMIO C TPAAULIMOHHBIMU BOJIOKHAMHU U3 cTekiia tuna E. Tepmun «monyis
yIpyrocTu (B3aUMO3aMEHSEMBIH C TEPMHHOM «Moayib FOHra» o3Hauaer Mepy >KeCTKOCTH
BOJIOKHA, KOTOpasl ONpEeAessieT B3aUMOCBSI3b MEXIY HAINPsDKEHUEM, MPUIOKEHHBIM K
marepuany, u nepopmalyei, IpOU3BOAUMON B yKa3aHHOM Matepuane. JKecTkuii Marepuan
MMeeT BBICOKHI MOAYJIb YIPYTrOCTH, U ero (opMa HE3HAUYMUTEIbHO M3MEHSETCS MPH YIPYTuX
Harpy3kax. ['muOkuii Matepuan uMeeT HU3KUH MOAYNb YIPYroCTH, U ero Gopma M3MEHSEeTCs B
3HAYUTENNBHON CTeNneHu. B 4acTHOCTH, Al HEKOTOPBIX M3AEIUMN JKECTKOCTb MMEET pellarollee
3HA4YEHHUE B LIEJISIX MOAESIUPOBAHUS U HKCILTyaTaLMOHHBIE XapAKTEPUCTUKH.

[00011] Xots cTekya ¢ BBICOKUMH SKCIUTyaTAL[HOHHBIMH XapaKTEPUCTHKAMU SIBJISIOTCS
OOIIEeN3BECTHBIMYU, TaKWE VJIYYIIEHHs CBOWCTB JOCTHTAIOTCS 32 CYET JKCIUTyaTal[HOHHBIE
XapaKTEPUCTUK KOPPO3MOHHOW CTOMKOCTH. B  TpaauLMOHHBIX CTEKJIaX C BBICOKUMH
SKCIUTYaTALIMOHHBIMU XapaKTePUCTUKAMH HAXOASAT NpPUMEHEHHe (IIFOChI Ui  CHUKEHHUS
TEMIEpaTypbl TUIABJICHUS W YJYYIICHUS Ouarna3oHa (OPMOBAHMS WM 3HAYEHHs naeiabra T
(«AT»). H3BectHO, 4TO 5THU (QUIOCHL, TakHe Kak JHTUH, Oop u (TOp, NPOUBOIAT
HeOJIaronpusATHOE BO3NEHCTBHE HA SKCIUIYaTALMOHHBIC XapaKTEPUCTUKU MIEJIOYHOH KOPPO3HH.
B pesynpraTe 3TOr0  TpPAaAULMOHHBIE CTEKJAa C  BBICOKMMH  3KCIUTyaTallMOHHBIMU
XapaKTePUCTUKAMHU HAXOAWINM OrPAaHUYEHHOE IPUMEHEHHE B apMaTypPHBIX CTEP>KHSX.
DakTUUECKH, €lIe HE CO3AAHO CTEKJIO C BBICOKMMH 3KCITYyaTallMOHHBIMU XapaKTEPUCTHKAMU,
KOTOpO€ MOXKHO ObUTO OBl HCHOJB30BATH B APMHUPOBAHHBIX BOJIOKHOM KOMIIO3HLIMOHHBIX
MarepHanax, Uit KOTOpbIX TpeOyercss KOpPO3UOHHASI CTOMKOCTh. Takum 00pa3oM, OKa3bIBaeTCs
JKEJaTeIbHOH pa3padoTKa apMHPOBAHHBIX BOJOKHAMH KOMIIO3UIMOHHBIX MAaTEPHAJIOB C
UCIIOJIb30BAHUEM CTEKJIa C BBICOKMMM 3KCIUTyaTALlMOHHBIMU  XapaKTePUCTUKAMHU  IPHU
OIHOBPEMEHHOM COXPAaHEHUH CTOHKOCTHM K INEJOYHOM KOPPO3MM B LENAX YIYyYIIEHUs
(du3nUecKUX CBOWCTB U3AEIHI M3 KOMIIO3UIIHOHHBIX MaT€PHAJIOB KOMITO3UTHBIX JE€TaIeH, TAKHX

KaK apMaTypHbIE CTEPKHU U JICCTHUYHBIE MIEPUIIA.
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CYIIIHOCTh HACTOSIIEr0 H300PEeTeH s

[00012] IlepeuucneHHble BbIIIE W JpPyrue 3aJadyd, NPU3HAKK U MPEUMYIIECTBA
HACTOSIIIEr0 HM300pETeHUs CTAHOBATCS OoJjiee MOHATHBIMU IPU PACCMOTPEHUHU IMOAPOOHOTO
OMNMCAHUS, KOTOPOE MPEACTABIEHO ajie€ B HACTOSILIEM TOKYMEHTE.

[00013] PasrooOpa3Hble acHeKThl KOHLEMIMA HACTOSIIEro M300pETeHHs] OTHOCATCS K
U3JIEJIUI0 U3 KOMIIO3UL[MOHHOIO MaTepuaia C BBICOKUM MOAYJEM YIPYTOCTH, COAEpPKALIEMY
MOJUMEPHYIO CMOJIy U MHOKECTBO OJHOHAIIPABJIEHHBIX CTEKJISHHBIX BOJIOKOH C BBICOKHMHU
SKCIJIyaTAllMOHHBIMU ~ XapakTepucTukamu. OpHOHAIpPABIEHHbIE CTEKJISIHHbIE BOJIOKHA C
BBICOKMMM  OJKCIUTyaTaLIUOHHBIMH  XapaKTePUCTHUKaMU  HUMEKT  MOAYJb  yIPYTOCTH,
cocTaBysroui 1o MeHbLen mepe 89 I'Tla, U MPOYHOCTL NPU PACTSKEHUU, COCTABIISAIOIIYIO 1O
MeHblielr wmepe 4500 MIla, cormacHo cranmapty ASTM D2343-09. Uspenune wu3
KOMITO3UIIIOHHOI'O MaTepuaja umMeeT maccoBoe coziepxanue BojokoH (FWF), cocrasmsromee
He Oosee ueM 88%, M MOAYJb YNPYrocTH, COCTABJSIIOMUN 1Mo MeHblneld mepe 60 I'Tla, mpu
U3MEpPEHUH B COOTBETCTBUH co ctanaaprom ASTM D7205.

[00014] CornacHO HEKOTOPBIM MPUMEPHBIM BapHAHTAM OCYLIECTBJIEHUs MNOJHMMEpHast
cMolla  BbIOpaHa M3  TIPYHNIbL, KOTOPYK)  COCTAaBISIFOT  YPETAaHOBBIE,  aKPUJIOBBIE,
CJIOXKHOMIONMNA(pUPHBIE, BHHUICIOKHO3(DUPHBIE U STIOKCUIHBIE TOJTUMEPBL.

[00015] Uspenue U3 KOMIIO3ULIMOHHOTO MaTepuajia C BBICOKUM MOJYJIEM YIPYTroCTU
MOKET MPENCTaBJIATh COOOM apMaTypHbIe CTEPIKHHU, MEPUIIbHbIE OrPaKISHHs, CTOJOBI, TPYOHI,
nonepeyHble  OalKky, WHXXKCHEPHbIE KOMMYHHUKAIMH, KaOenu, TeleKOMMYHUKAIHOHHBIE
YCTPOMCTBA, JIECTHUYHBIC TIEpUIIa U TIOAOOHbIE U3

[00016] CormacHO HEKOTOpPHIM NPUMEPHBIM BapHAHTAM OCYINECTBJICHHS] HMEIOLIHI
BBICOKMM MOAYJb YIPYroCTH KOMITO3ULMOHHBI MaTepuan COAEPKUT CTEKJISIHHbIE BOJIOKHA,
KOTOpbIE M3TOTOBJIEHBI U3 KOMITO3ULIMU, B KOTOPOH MO CyIiecTBy OTCYTCTBYIOT B203 u ¢rop.
CornacHo >THM WJIM APYTHUM BapHaHTaM OCYIIECTBJICHUS B KOMITIO3ULIH OTCYTCTBYeT Li20.

[00017] CrexnsiHHBIE BOJIOKHA C BBICOKMMH 3KCIUTYaTALIMOHHBIMU XapaKTEPUCTHKAMU
HUMEIOT NMPOYHOCTh MPHU PACTSKEHUH, COCTABIISIIOLIYIO O MeHblueld Mepe 4800 MIla, u monyie
ynpyrocty, cocrapisitoimuii no messineil mepe 90 I'Tla. CornacHO HEKOTOPBIM MPUMEPHBIM
BapMaHTAM OCYINECTBIEHHUs] CTEKJISHHblE BOJIOKHA C BBICOKMMH 3KCIUTyaTallHOHHBIMU
XAPaKTEPUCTHKAMH HMEIOT YIEJNbHbIH MOXYJIb YIPYrocTd (T. € MOAYJb YIPYrOCTH,
HOPMUPOBAHHBIM Ha TUIOTHOCTB), COCTaByistomuid ot okojio 32,0 MJIx/kr mo oxono 37,0
MJx/kr.

[00018] M3nenue u3 KOMIIO3ULIMOHHOIO MaTepualia ¢ BBICOKUM MOAYJEM YIPYTrOCTH,
U3TOTOBJIEHHOE C  KCMOJb30BAHHMEM  TAaKUX  CTEKJISHHBIX  BOJOKOH C  BBICOKHUMHU

OKCIUTYATAUUOHHBIMH  XapPaKTCPUCTUKAMU, HUMECT MOIAYJIb YIIPYTOCTH, COCTaBJ'ISII-OH_[I/Iﬁ 10
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Mmenbineii mepe 60 ITla, cormacHo cranmapty ASTM D7205, u MoXeT UMeTb OJIHY WIH
HECKOJIBKO XapaKTePUCTHK, MPEACTABISIIOIUX COOOM MOIyJb YIPYrOCTH TpU  HU3rHOe,
cocrapsiromiuii o Menbwend Mepe S50 ITla, m Moaynp ynpyrocTu NOpH paCTSKEHUH,
coctasysiromuii o menbiueil Mepe 50 I'Tla, cornacHo crangapty ASTM D7205, B 3aBUCHMOCTH
OT COJIeP>KaHUs BOJIOKOH U IJIOTHOCTH.

[00019] Kpome Toro, pa3sHOOOpa3HbIE aCTIEKThl KOHLEMIMA HACTOALIET0 M300peTeHHs
OTHOCATCST K Croco0y TMONyYeHUs H3AeNuss W3 KOMIIO3ULHMOHHOIO MaTepuasia € BbICOKUM
MOJyJIEM YIPYTOCTH, BKJIIOYAIOLIEMY BBITATMBAHHE IydKa OJHOHAMNPABIEHHBIX CTEKJISTHHBIX
BOJIOKOH C BBICOKMMHU 3KCIUTyaTAlMOHHBIMU XapaKTEPUCTUKAMH M3 HUCTOYHUKA MCXOJHOTO
Matepuaia. BosokHa UMEOT MOIYJb YOPYTrOCTH, COCTaBIAOLIMI 0 MeHbluel Mepe 89 I'Tla, u
MPOYHOCTb TIPU PACTSKEHUH, COCTABSIOLYH0 1o Menbmen Mepe 4500 MIla, cormacHo
cragnapry ASTM D2343-09. Cnioco® HOMOJHUTENBHO BKJIIOYAET MPOIMYyCKaHHE My4yka uepes
BaHHY, COZAEPKALIYI0 MaTepuaj MOJUMEPHON CMOJIbI, MOJyYE€HUE MOKPBITOTO CMOJIOW Iy4Ka;
NPOTSTUBAHKUE MOKPBITOTO CMOJIOH IMyd4ka 4epe3 (OPMOBOYHBIN MYHIALITYK, U OTBEPKACHUE
MOKPBITOTO CMOJION Ty4YKa, MOJYy4YEeHHE U3AENNsS U3 KOMIO3ULHUOHHOIO MaTrepuana C BBICOKMM
MOJyJIeM YIPYTOCTH, HMEIINero mMaccoBoe conepkanue BosokoH (FWF), cocrasmsromnee He
Oonee yem 88%, W MOAYJb YIPYTOCTH, COCTABISIOLINIA 1O MeHbIiuel mepe 60 I'Tla, cormacuo
craupapty ASTM D7205.

[00020] CornacHO HEKOTOPBIM NPUMEPHBIM BapUaHTaM OCYILIECTBJICHUs IOJUMEpHas
cMona  BbIOpaHa u3 IpYMIIbL, KOTOPYIO COCTaBJSIFOT  CJIOXKHOTOJIHA(UPHBIE,
BUHHJICJIO)KHOS()MPHBIE U STIOKCUTHBIE TTOJTUMEPBL.

[00021] CorsmacHO HEKOTOpPHIM NPUMEPHBIM BapHAHTAM OCYILECTBJICHUS CTEKJISTHHbIE
BOJIOKHA C BBICOKUMH 3KCIUTyaTal[IOHHBIMH XapaKTEePUCTUKAMU U3TOTOBJIEHBI U3 KOMIIO3ULIH, B
KOTOpPO# Mo cymecTBy OTCYTCTBYIOT B203 u ¢rop. CornacHO 3TUM MM JPYTUM BapHaHTaM
OCYILIECTBJIEHHS B KOMIIO3HLIUU MOXKET OTCYTCTBOBATh Li20.

[00022] CornacHO HEKOTOpPHIM NPUMEPHBIM BapHaHTaM OCYILIECTBJICHUs CTEKJISHHbIE
BOJIOKHA C BBICOKMMHU 3KCIUTyaTallMOHHBIMU XapaKTePUCTHKAaMU HMMEIOT IPOYHOCTb IIpPU
pacTsKEHUH, COCTaBJsIIOmyr0 1o MeHblied Mepe 4800 MlIla, u Moaynas ynopyrocruy,
coctasystroui o menbiuen mepe 90 I'Tla.

[00023] CornacHO HEKOTOpPHIM NPUMEPHBIM BapHaHTAM OCYILIECTBJIECHUsI CTEKJISHHbIE
BOJIOKHA C BBICOKMMH 3KCIUTyaTallMOHHBIMM XapaKTePUCTHKAMU HMMEIOT YAENbHbIN MOAYyJb
YIPYTOCTH, COCTABIISTIOIUN OT 0KOJIO 32,0 M/J[x/kT 1o okosio 37,0 MJIx/kr.

[00024] HU3nenrie M3 KOMIIO3ULIMOHHOIO MaTepualia ¢ BBICOKUM MOAYJEM YIPYTrOCTH,
U3TOTOBJIEHHOE C  KCMOJb30BAHHMEM  TAaKUX  CTEKJISHHBIX  BOJOKOH C  BBICOKHUMHU

OKCIUTYATAUUOHHBIMH  XapPaKTCPUCTUKAMU, HUMECT MOIAYJIb YIIPYTOCTH, COCTaBJ'ISII-OH_[I/Iﬁ 10
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menbmen wmepe 60 ITla, m MoOXer NpOSBIAATE OAHY WJIM HECKOIbKO XapaKTEPUCTHK,
MPEACTABJISIFOIINX COO0H MOIYJIb YIIPYTOCTH MPU U3rHOE, COCTABIISIOIINIA IO MeHbIIel Mepe S0

I'Tla, u MOy JIb yIPYTrOCTH IPH PACTSIKEHUH, COCTABJIsIOUI o MeHbluei mepe 50 I'Tla.

KpaTtkoe onucanue ¢puryp

[00025] OOmme KOHLENIMH HACTOSINEro W300peTeHHs, a TaKXKe COOTBETCTBYIOIIHE
BapUAHTBl OCYINECTBJIICHUS W TpenMylnecTBa Oosiee MOAPOOHO OIMHUCAHBI HIDKE B KadyeCTBE
IpUMepa CO CCUTKOI Ha crieayroiue GUrypsbL.

[00026] Ha ¢ur. 1A u 1B mpomimrocTpupoBaHbl 1UarpaMMbl IyJITPY3UOHHOHN JIMHUM JJIs
W3TOTOBJIEHUs] CTE€P)KHEW U3 KOMIIO3ULIMOHHOIO MaTepHajia COIJIaCHO NMPUMEPHOMY BapHaHTY
OCYLLIECTBJICHHUS.

[00027] Ha ¢ur. 2 rpadudecku npoMIIOCTPUPOBaH 3(PEKTUBHBIA MOAYJb YIPYTOCTH
apMaTypHBIX CTEp:KHEH B 3aBUCUMOCTH OT MAacCOBOIO  COJEP>KaHUs BOJOKOH W3
KOMIIO3ULMOHHBIX MAaTEPHUAJIOB, M3TOTOBJICHHBIX C MCIOJNb30BAaHUEM TPAAULMOHHOIO CTEKJa
tuna E-CR u cTekia ¢ BBICOKMMU HKCIUTyaTAllHOHHBIMHU XapaKTePUCTUKAMH.

[00028] Ha ¢ur. 3A u 3B npomumocTpupoBaH MOXYJb YIPYTOCTH HPU W3rHOe s
U3JEIUH U3 KOMIIO3ULMOHHBIX MaTEPUAJIOB, U3TOTOBJIEHHBIX C UCIOJIB30BAHUEM TPAJULIMOHHOTO
crekma tuna E-CR U crekyia ¢ BBICOKMMU OKCILUTyaTallMOHHBIMH XapaKTEpUCTHKAMHU B
HEHACBILIEHHON CJI0KHOMOIMA(UPHON U TOJIHYPETAHOBOH CMOJIBI.

[00029] Ha ¢ur. 4A u 4B WUIOCTPUPYIOT MPOYHOCTh NMPU M3TUOE JUIS U3IETUil U3
KOMIIO3UIIMOHHBIX MaTepHaliOB, M3TOTOBJICHHBIX C HCIOJb30BAHHEM TPAIULMOHHOTO CTEKJa
tuna E-CR u creksa ¢ BBICOKUMH 3KCILTYyaTAalMOHHBIMU XapaKTePUCTHUKAMHU B HEHACBILEHHON
CIIOKHOTIONMUA(PUPHON U MOJINYPETAHOBOH CMOJIBL.

[00030] Ha ¢ur. SA u SB mwunocTpupyOT MOAYJb YIPYTOCTH NMPH PACTSDKEHHH IS
U3eIUNH N3 KOMITO3ULMOHHBIX MaTEPUaJIOB, H3TOTOBJIEHHBIX C UCIIOJIB30BAHUEM TPAJUIIIOHHOTO
crekna tuna E-CR u crexna ¢ BBICOKMMH 3KCIUTyaTallMOHHBIMM XapaKTePUCTHKAMH B
HEHACBILIEHHON CIOKHONOIMA(UPHON U MOJIHYPETAHOBOH CMOJIBI.

[00031] Ha ¢ur. 6A u 6B WUIOCTPUPYIOT MPOYHOCTh MPU MEKCIOHHOM CIBUTE IS
U3eIUH U3 KOMITO3ULMOHHBIX MaTEpUaJIOB, H3TOTOBJIEHHBIX C UCIIOJIB30BAHUEM TPAJULIIOHHOTO
crexina tuna E-CR u crexna ¢ BBICOKMMH 3KCIUTyaTallMOHHBIMM XapaKTePUCTHKAMH B

HEHACBIIIEHHOHN CJIOKHOMOIU3(PUPHON 1 MOJMYPETAHOBOU CMOJTBI.

TloapoOHoe onHcaAHHE HACTOSANIEr0 H300peTeHHs

[00032] Xotst o0lIuie KOHIENINA HACTOSIIEr0 N300pEeTeHHsI MOTYT OBITh Peali30BaHbI

COTJIACHO BapHaHTaM OCYIIECTBJICHHUS B MHOTOYHCIEHHBIX pa3jM4YHBIX (opmax, Ha (urypax
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MPOWJUTIOCTPUPOBAHBI M B HACTOSIIEM IOKYMEHTE MOAPOOHO OMUCAHBl COOTBETCTBYIOIIHE
KOHKPETHBIE BapHAHTBI OCYINECTBJICHHs C TOHUMAaHUEM TOTrO, YTO HACTOsINee u300peTeHue
CllelyeT paccMaTpUBaTh B KadeCTBE MPUMEPHOHN peaju3alii MPHUHLUIIOB COTJIACHO OOIINUM
KOHIETIHSIM HACTOSIIIEro N300 peTeHH sl

[00033] Ecnu He ompenesneHbl UHbIE YCIOBUS, BCE TEXHUUYECKHE M HAy4YHbIE TEPMUHBI,
UCIIOJIb3YEMbI€ B HACTOSIIIEM JOKYMEHTE, UMEIOT TaKue 3HA4YeHHs, KOTOpbIE, KaK IPaBUJIO,
MOHUMAaeT OOBIMHBIA CIEUUATHCT B OOJACTH TEXHUKH, K KOTOPOH OTHOCSITCSI yKa3aHHBIC
MPUMEPHBIE BAapUAHTBI OCYIIECTBJICHHUS. TEpMHUHOJOTUs, WCMOJb3yeMasi B OINUCAHUM B
HACTOSIIIIEM NOKYMEHTE, NpeNHa3HadeHa WCKJIIOYUTEIbHO IJIsl MPEACTaBICHUS IPUMEPHBIX
BAPUAHTOB OCYLIECTBJEHUS U HE IpeIHa3HAuYeHa /Jisi OTPAHUYEHMs] NMPUMEPHBIX BapUAHTOB
ocymectBieHust. COOTBETCTBEHHO, OOIIMe KOHLEMUHUH HACTOSLIEro H300peTeHus He
MpEeNHAa3HAYEHbl [JIs1 OrPAaHUYEHUs] KOHKPETHbIMU BapUAHTAMM OCYILECTBJIEHUs, KOTOpbIE
NPOWJUTIOCTPUPOBAHbI B HACTOSLIEM JAOKYMEHTE. XOTs JApyrHe CrocoObl M MaTepHallbl,
AHAJIOTUYHBbIE WJIM SKBUBAJICHTHBIE TE€M, KOTOPbIE OMMCAHbl B HACTOSIIEM JOKYMEHTE, MOTYT
OBITb HCTOJIB30BAHBI B LENSIX MPAKTHYECKOTO OCYLIECTBIICHHS] WM HCIBITAHHUS HACTOSIIErO
U300peTeHus, MPeANOYTUTENIbHBIE CIIOCOOBI U MaTEPUAIbl OMTUCAHBI B HACTOSIIIEM TOKYMEHTE.

[00034] Tlpu wuCHOAB3OBAHWU B ONUCAHMM M MpujaraeMoil (opMyjie HaCTOSIIEro
u3o0pereHusi rpaMmatrudeckue (OpMbl EAMHCTBEHHOTO 4YHCNIA TakXke MOryT 0003HadaTh
MHOKECTBEHHOE YHCJIO, €CJTU WHBIE YCIOBHS YETKO He YKa3aHbl B COOTBETCTBUHU C KOHTEKCTOM.

[00035] Ecnm He yka3aHbl WHBIE YCJIOBHS, BCE YHCJA, BBIPAKAKOIINE KOJUYECTBA
WHTPEIUEHTOB, XUMHYECKHE W MOJIEKYJIAPHbIE CBOWMCTBA, VYCJIOBHS PEAKIUU U JPyrue
napaMeTpbl, KOTOpPbIE HCIOJB3YIOTCS B OINUCAHWUM U MPHUJIaraeMoil (opMyJie HACTOSIIEro
u300peTeHns], CleayeT TOHMMATh KaK COMPOBOXKMAKINMECS BO BCEX Clydasx TEPMHUHOM
«rpubnuzuTenbHo». COOTBETCTBEHHO, €CITU HE YKa3aHbI MHbIE YCIIOBUS, YUCIIOBbIE TTapaMeTphl,
KOTOpbI€ TMPUBEIAEHbI B OMNHCAHUM W TpujiaraeMoil (opmysie HACTOSIIEro u300peTeHwus,
MPEACTABIISIFOT COOON MPUOJIMKEHHbIE 3HAUYEHUS, KOTOPbIE MOTYT BAPbUPOBATHCS B 3aBUCHUMOCTH
OT JKeNaTeNbHBIH CBOWCTBA, KOTOPBbIE IOJKHBI OBITH TMOJYYEHBbl COTJIACHO MPUMEPHBIM
BapHAHTAaM OCYINECTBJICHUs] HACTOsIEro n3ooperenus. [1o MeHbIIel Mepe KaKAbld YHUCIOBOM
nmapaMeTp CJeAyeT HCTOJIKOBBIBATH B CBETE€ YMCIA 3HA4YAIUX LUPP U OOBIYHBIX MPABUI
OKPYTJICHUSI.

[00036] HecmoTpst Ha TO, 4YTO YHCJOBBIE JUANA30HBI U TAPAMETPBI, KOTOPBIC
OTIPENEeNSIOT MHUPOKUNA O0BEM MPUMEPHBIX BAPUAHTOB OCYIIECTBJICHHS], MPENCTABISIOT COOOM
NPUOJIMIKEHHBIE 3HAYEHUS], YUCIIOBbIE 3HAYEHUS], KOTOPbIE TIPUBEIEHBI B KOHKPETHBIX MPUMEPAX,
NPEICTABIEHbl C MAaKCHMAaJIbHO BO3MOXKHOW TOYHOCTHIO. OnHAKoO 1000€ YUCIIOBOE 3HAYEHHE

€CTECTBEHHBIM 00Pa30M CONEPIKHUT ONpeeIeHHbIe OITNOKH, KOTOPbIE 00s3aTEIbHO BO3HUKAIOT B



pe3yibTaTe  CTAaHAAPTHOTO  OTKJIOHEHUWs,  OOHapy’XKMBa€MOTO B  COOTBETCTBYIOIIHX
UCIBITATENIbHBIX HU3MepeHusX. Kaxnaplli 4MCIIOBOM [MAana3oH, MPUBEACHHBIA B ONUCAHUHU U
npuiaraeMoil  (opMyJie HACTOALIEr0 H300pPETEeHHUs, BKIIIOYAET KAXKIbIH MeHee IIHPOKUH
YHCJIOBOM AMAIa3oH, KOTOPBIA HAXOAUTCS B MpeAeNax YKa3aHHOro OoJiee MIMPOKOro YHUCJIOBOTO
IMara3oHa, Kak eciy Obl Bce TaKHe MEHee IIHMPOKUE YHCIOBbIE TUANAa30HbI ObUIN ONpeeIeHHBIM
o0pa3oM mpezacTaBiIeHbl B HacTosIeM AOoKyMeHTe. Kpome Toro, moboe YucioBoe 3HAYEHHUE,
NPEACTABJICHHOE B INPUMEPAx, MOXET OBITh HCIOJb30BAHO ISl ONpENeNeHHs BEPXHEH WiIn
HIDKHEH KOHEYHOH Touku Oosiee IMHMPOKOro KOMIO3MLMOHHOTO [HAra3OHa, OMHMCAHHOIO B
HACTOSILIEM TOKYMEHTE.

[00037] CornacHO HacTOSILIEMY M300PETEHHIO MPEINIOKEHBl ApMUPOBAHHbBIE BOJIOKHAMU
U37eNUs U3 HMEIOLIEr0 BbICOKMM MOAYyJb YOPYrOCTH KOMIIO3ULMOHHOIO MaTrepuaia
(«KOMITO3UIIMOHHBI MaTepHajl C BBICOKUM MOJYJIEM YIPYTOCTH»), B KOTOPBIX COAEPHKATCS
NOJUMEpPHass MaTpULA U KOPPO3UOHHOCTOMKOE CTEKJIO C BBICOKMMH 3KCIUTyaTalHOHHBIMU
XapaKTePUCTUKAMU JJIs1 MOBBILIEHHS SKCITyaTAlUOHHBIX XAPAKTEPUCTUK M 3KOHOMUYHOCTH, a
TaKXXe€ CHCTEMbl M CHOCOOBI TOJNYYEHHS TAKOrO KOMIIO3UIIMOHHOTO MaTepuajia ¢ BBICOKUM
MoayJieM ynpyroctd. KoMmo3uuuoHHBI MaTepuan C BbICOKMM MOAYJIEM YIPYTOCTH HMEET
MOJyJIb YIIPYTOCTH, COCTABJIAOLMI 110 MeHbLIeil Mepe 60 I'Tla, mpu n3mMepeHun B COOTBETCTBUU
co crangaprom ASTM D7205 u wumeromwuii copepxaHHe CTekia (MacCoOBOE COAepKaHue
BoJIOKOH («FWF»)), koTopoe cocrasisieT He Oonee uem 85%.

[00038] KoMNO3UIIMOHHBINM MaTeprajl C BBICOKUM MOAYJIEM yIPYTrOCTH H3TOTABJIMBAIOT,
UCTIONIb3YST OMMCAHHBIA HUXKE CIOCO0 MyNTPY3HH, B KOTOPOM HENPEpPBbIBHBIE CTEKJISTHHBIE
BOJIOKHA C BBICOKMMH SKCILTYyaTALMOHHBIMU XapaKTEePUCTUKAMU MPOMYCKAIOT Yepe3 MyHALITYK,
9YTOOBI MOJYYUTh CTEPIKEHb, OPYCOK MJIM APYTOW JIMHEHHBIN apMUPYIOIIHNA 3JIEMEHT, UMEFOIIHUI
JKenaTelbHOe TonepeuHoe cedeHue. KoOMMO3MIMOHHBIN MaTepual C BBICOKUM MOJYJEM
YIPYTOCTH MOXET MPEICTABIATh COOON MOABEPTHYTHIN MyJITPY3HMH KOMITO3ULIMOHHBIA MaTepua
JTr000r0 THIMA, KOTOPBIHA M3BECTEH, U3 KOTOPOTO MOTYT OBbITh M3TOTOBJICHBI, B YaCTHOCTH, HO 0e3
OTpAaHUYEHUS] HWMH, apMaTypHbIe CTEPKHH, TNEPWIbHbIE OTrPAKACHUS, CTOJOBL TPYOBHI,
nonepeyHble  Oanky, WHXXCHEPHblE KOMMYHHUKAIMH, KaOenHu, TeleKOMMYHHUKAI[HOHHBIE
YCTPOKNCTBA, JIECTHUYHBIC NIEpUIIa U TTOAOOHbIE U3

[00039] Kak mpaBuiio, apMHUPYIOIIUH 3JEMEHT NPUCYTCTBYeT B (opMe CTepKHS,
HMEIOLIEro Kpyrioe MonepeyHoe ceueHue. Y Ka3aHHble CTEP)KHU MOKHO M3TOTaBJIMBATh B BUJIE
OTpE3KOB JIIOOOW kenmarenbHOW mMHBL COracHO HEKOTOPBIM TNPUMEPHBIM BapHAHTaM
OCYILIECTBIICHHUS] CTEPXKHH MOTYT OBbIThb MOABEPTHYTHl (POPMOBAHUIO (HAMpPUMEp, H3OTHYTHI)

W/ W COEMHEHBI C IPYTUMU CTEPKHIMHE C TIOJy4YE€HHEM OoJiee CIOKHBIX (OPM M KOHCTPYKLUH.
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[00040] KoMnO3MLIMOHHBIM MaTepuan C BBICOKMM MOAYJEM YIPYrOCTH COIEPKUT B
KayecTBe MCXOAHOrO MaTepuajga HeNpepbiBHbIE CTEK/ISIHHbIE BOJIOKHA C  BBICOKHUMHU
SKCIIJyaTAllMOHHBIMU XapakTepUCTUKaMu. TepMHUH «CTEKJISHHOE BOJIOKHO C BBICOKUMHU
SKCIIJIyaTAllMOHHBIMU XapaKTEePUCTUKAMW» O3HA4aeT CTEKJSTHHOE BOJIOKHO, KOTOpOE€ sIBJSETCS
KOPPO3MOHHOCTONKHUM U MPOSBJISET MPOYHOCTb NPU PACTSKEHUH, COCTABJISAIOLIYIO 110 MEHbLIEH
mepe 4000 MIla 1 B HEKOTOpBIX ciy4asix o MeHbwen Mepe 4500 MIla, cornacHO craHmapTy
ASTM D2343-09, u Monynb ynpyrocTu, COCTaBJsAOLUN 1o MeHbined mepe 89 I'Tla. Moaynp
YIPYTOCTH CTEKJIIHHOTO BOJIOKHA MOXKET OBITh ONpPENEeNIeH MOCPEACTBOM BbIUUCIEHHS CPEAHErO
3HAUEHUS PE3yJbTaTOB M3MEPEHUN MATH OJMHOYHBIX CTEKJISHHBIX BOJIOKOH, HU3MEPSEMBIX B
COOTBETCTBUM C TMPOLEAYPOH aKyCTHYECKOrO H3MEPEHMs, KOTOPYIO IpPEACTaBJsIeT OTYeT
«CTeksiHHBIE BOJIOKHA UM U3MEPUTENIbHbIE YCTPOWCTBA B apTUIUIEPUICKO-TEXHUYECKON
naboparopun BM® CIIIA (NOLTR)», Homep 65-87 ot 23 urons 1965 r.

[00041] B  TpanMLUMOHHBIX  CTEKJIAX C  BBICOKUMM  3KCIUTyaTallMOHHBIMU
XapaKTePUCTHKAMU HaXOAAT MpUMeHeHue (DIIFOChI, cofepkaline, Hapumep JIUTHA, 60p u GTop,
KOTOpBIE, KaK HM3BECTHO, NMPOU3BOISAT HEOJIAroNnpuUsTHOE BO3JAEHCTBHE HAa AHTUKOPPO3HOHHYIO
croiikocTh. HampoTus, B CTEKISIHHONW KOMIO3MLMHU C BBICOKUMH 3KCIUTyaTaLMOHHBIMU
XapaKTEePUCTHKAMH COTJIACHO HacTtosimemy usobperenuto B»0s, LixO u ¢pTOp mpUCYTCTBYIOT B
HU3KOM COJIep>KaHUU WM IO MEHbIIEH Mepe MO CyLIecTBy OTCYTCTBYIOT. IIpu ncnonp3zoBaHuu B
HACTOSIIIEM JIOKyMeHTe, mpakTudeckoe orcytcTBue B203, Li2O u ¢ropa o3HadaeT, 4TO
CYMMapHO€ COAep’KaHue MPHUCYTCTBYIOIUX B kKommosduuun B»0s3, LiO u ¢ropa cocrasnser
meHee yeM 1,0% mo macce. CymmapHOe cozep)kaHue MPUCYTCTBYIOLIMX B Kommosuuuu B2Os,
Li20 u ¢Topa moxer cocraBisaTh MeHee yeM okoyio 0,5% 1o Macce, B TOM YHCJIe MEHEee 4eM
okojio 0,2% mo macce, meHee yeM okojio 0,1% mo macce u meHee yeM okoJio 0,05% 1o macce.
OpHako COracHO HEKOTOPBIM IMPUMEPHBIM BapUaHTaM OCYLIECTBJICHUS COJAEp)KaHHE JIUTHS
MOXKET HaXOAUTHCS HA HU3KOM YPOBHE, COCTaBIIsiroeM, Hapumep, ot 0,1 no 2,0% mo macce.

[00042] HeoxupanHo ObUIO OOHAPYKEHO, YTO MOTYT OBITh pa3pabOTaHbI HCXOMHBIE
MaTepHualIbl, NPEACTABISIIOINE COOON CTEKIISTHHBIE BOJIOKHA C BBICOKMMHU 3KCIUTYaTALMOHHBIMU
XapaKkTepUCTUKAMH, KOTOPbIE UMEIOT MOJYJIb YIPYIOCTH, COCTABJIIOIINMI IO MEHbIIEH Mepe 89
I'Tla, u mOCTATOYHYIO AHTUKOPPO3UOHHYIO CTOHKOCTH (IIpOsiBJIEHHE MoTepu MeHee dyeMm 12%
rpaBUMETPUUYECKON MacChl IOCJE€ BbIAEPKUBAHUSA B TeueHHEe 24 YacOB B BBI3BIBAIOIINUX
KOpPpPO3UIO Cpelmax WU coxpaHeHue Oosiee dem 75% MNpPOYHOCTH TOCTE BBIACPKUBAHUS B
Te4YeHHe 32 CYTOK BBI3BIBAIOIINX KOPPO3HUIO Cpeaax) AJisi HCIOIb30BAHUS B U3TOTOBJIEHHH TAKUX
U3/IEJINiH, KaK apMaTypHBbIe CTEP>KHU U3 KOMITIO3ULIMOHHOIO MaTepuaa, B KOTOPbIX TPaJAULIMOHHO
HaxXOJAT NPUMEHEHHE HUMEIoIINe XyALINe 3KCIUTyaTallMlOHHbIE XapaKTEePUCTUKU TPaAULIMOHHbIE

CTEKJISIHHBIE BOJIOKHA THna E-CR.
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[00043] IIpo4yHOCTH BOJIOKHA IpPH PAaCTSIKEHUM TakXKe Has3blBaeTCsd B HACTOSIIEM
JOKYMEHTE MPOCTO TEPMHUHOM «IPOUYHOCTH». COrJacHO HEKOTOPBIM NPUMEPHBIM BapHUaHTaM
OCYIIECTBIIEHHUS] IPOYHOCTD MPU PACTSHKEHUN M3MEPSIIOT, HCIIONB3Yyst HeoOpaboTaHHbIE BOJIOKHA,
NPEeACTaBISIIOIUE COOON HEIUIMXTOBAHHBIE M HEOOPaOOTAaHHBIE BOJIOKHA, W3TOTOBJICHHBIE B
7Ta00PaTOPHBIX YCIIOBUSX, C MPUMEHEHHEM nproopa Instron aist uccnenoBaHus P PacTKEHUN
cormacHo craHaapty ASTM D2343-09. IlpumepHble CTEKJIsSHHBIE BOJIOKHA MOTYT HMETH
MIPOYHOCTh MPU PACTSKEHUH BOJIOKHO, COCTABJSAIOIIYIO MO MeHbluel mepe 4500 Mlla, mo
MeHblen mepe 4800 Mlla, no menbiienn mepe 4900 Mlla, no menbwein mepe 4950 Mlla, no
meHnbLen mepe 5000 MlIIa, no menbmen mepe 5100 MIIa, no menpmen mepe 5150 Mlla u no
Mmenbiie Mepe 5200 MIIa. CormacHO HEKOTOPBIM NPUMEPHBIM BapUaHTaM OCYILECTBICHMUS
CTEKJITHHbIE BOJIOKHA, U3TOTOBJIEHHBIE U3 OMMCAHHOM BBIIIE KOMIIO3ULUHM, UMEKT MPOYHOCTh
IIPU PACTS>KEHUU BOJIOKHA, COCTABIAIOIYIO OT 0koj10 3500 no oxono 5500 MITa, B ToM uucnie ot
okosio 4000 MlIla no okono 5300 u ot okono 4600 no oxono 5250 Mlla. IlpeumyiecTBeHHO
CTEKJITHHbIE BOJIOKHA C BBICOKMMH JKCIUTyaTallUOHHBIMU XapaKTEPUCTUKAMU UMEIOT MIPOYHOCTh
IPU PaCTSKEHUU, COCTABJIAIOLIYIO MO MeHblied mepe 4800 MIla, B ToM uucie 1o MeHbLIel
mepe 4900 MIla u no mensiueii mepe 5000 Ml1a.

[00044] CrexyisiHHBIE BOJOKHA C BBICOKMMM 3KCIUTYyaTallMOHHBIMH XapaKTePUCTHKAMHU
MOTYT MME€Thb MOAYJb YIPYIOCTH, COCTaBJIAIOIINI MO MeHblued mepe okono 85 ITla, B Tom
yucje no meHbluei mepe okoio 88 I'Tla, mo menbiueit mepe okojo 88,5 I'Tla, mo MeHbIIel Mepe
okoso 89 ITla, u mo mensiueli mepe okoso 89,5 I'Tla. CormacHO HEKOTOPBIM MPUMEPHBIM
BAPUAHTaM OCYILECTBJICHUs] NPUMEpPHbIE CTEKJISHHbIE BOJOKHA HMEIOT MOJIYJb YIPYTrOCTH,
coctapromuii ot okoio 85 I'Tla no okono 95 I'Tla, B ToM uncite ot okojio 87 I'Tla o okoio 92
ITla u or oxosmo 88 ITla no okono 91 ITla. Kak ymomsiHyTO BbIlle, MOAYJb YHPYTOCTU
CTEKJITHHOTO BOJIOKHa MOXKET OBITh OINpENesieH MOCPEICTBOM BBIYUCIEHHS CPEIHEr0 3HAUYCHUS
PE3yJNbTATOB U3MEPEHUI MATH OAMHOYHBIX CTEKJISTHHBIX BOJIOKOH, U3MEPSEMBIX B COOTBETCTBUU
C TMpoLeAypol akKkyCTHMYECKOrOo H3MepeHHus, KOTOpylo mpexacrasiseT oTdeT «CTeKJsHHbIE
BOJIOKHA M W3MEPUTENIbHbIE YCTPOWCTBA B apTHILIEPUHCKO-TEXHUYECKOH naboparopuu BM®
CIOA (NOLTR)», Homep 65-87 ot 23 urons 1965 r.

[00045] CornacHO OAZHOMY MM HECKOJNBKHUM NPUMEPHBIM BapHaHTaM OCYILECTBICHMUS
CTEKJITHHBIE BOJIOKHA C BBICOKMMHM 3KCIUTyaTaLlHOHHBIMHU XapPAKTEPUCTUKAMU UMEIOT YMEPEHHO
BBICOKMI MOAYJb YIIPYTOCTH, cocTaBisomuil Mexay okojo 90 I'Tla u okono 92 I'Tla. CornacHo
HEKOTOPbIM NPUMEPHBIM BAPUAHTAM OCYILECTBJICHHs] CTEKJISIHHBIE BOJIOKHA C BBICOKMMH
SKCIUTYaTallMOHHBIMH XapPaKTEPUCTUKAMH HMEKT MOAYJIb YHNPYTOCTH, COCTABJIIOLIMI IO
MeHblel mepe 90,5 I'Tla, B Tom yucne no menbiieil mepe 90,6 I'Tla, mo menpiuel mepe 90,8

ITla, mo menbwei mepe 91,0 I'lla, mo menbmeir mepe 91,2 ITla. CornacHO HEKOTOPBIM
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NpPUMEPHbIM  BapuaHTaM  OCYLIECTBJIIEHHUsS  CTEKJSIHHbIE  BOJOKHa  C  BBICOKHMH
SKCIYaTAlMOHHBIMU XapaKTEPUCTUKAMU UMEOT MOAYJb YIPYTOCTH, COCTABIISIOIUNA OT OKOJIO
90,2 ITla no okono 92 I'Tla, B Tom uucne ot okosio 90,5 I'Tla no okono 91,9 I'Tla u oT okono
90,7 I'Tla g0 oxosio 91,8 I'Tla.

[00046] Moaynb ynpyroctu 3aTeéM MOXKET ObITh HCIIONIB30BaH ISl ONpPEAeNICHUS
yIOENbHOrO Moaysss ynpyrocTu. OkasbIBaeTcs >KeNaTelbHbIM, YTOOBI YAENbHBIH MOAYJb
yIpPyrocTd ObUl MAaKCHUMAJIBbHO BBICOKHMM, HACKOJBKO 3TO BO3MOXKHO, B LEJSIX IOJMYYEHHUs
UMEIOIIEr0 HU3KYI0 IUIOTHOCTb KOMIIO3ULIMOHHOTO MaTepuasa, KOTOpbIM yBEJIUYUBAET
KECTKOCTh KOHEYHOTO HM3ZeNus. YIEeNbHbIH MOAYJb YIPYTrOCTH HUMeEET OOJbIIOe 3HAUYEHHE B
TaKUX MPHJIOKEHUAX, B KOTOPBIX JKECTKOCTh M3IEJUs MPEACTABIsIET COOOM BaXKHBIN Mapamerp,
TaKUX KaK apMUPYIOIIUE CTep>KHU A OeroHa. IIpu MCHONb30BaHUM B HACTOSAIIEM JOKYMEHTE
yIeIbHBIM MOAYJIb YIPYTOCTH BEIYUCISAIOT COTJIACHO CIIEAYIOIIEMY YPAaBHEHUIO:
yaenpHbIi Moayb yrnpyroctu (M/Dx/kr) = moayne ynpyroctu (I'Tla) / mnotHocTh (KI/KYO. M).

[00047] CrexnsiHHBIE BOJOKHAa C BBICOKMMH SKCIUTyaTallMOHHBIMU XapaKTE€PUCTHKAMHU
MOT'YT UMETh yAEIbHbIH MOAYJb YIPYTOCTH, COCTABISIOMUI OT 0Kk0J0 32,0 MJIX/KT 10 OKOJIO
37,0 MJx/kr, B ToM umciie oT okojio 33 MJDx/kr mo okono 36 MJDx/kr u ot okono 33,5
MJIx/kr 1o okouso 35,5 MJ[k/kr.

[00048] TlmoTHOCTL MOXET OBITH M3MEpeHa JIIOOBIM CIOCOOOM, KOTOPBIH SIBIISIETCS
U3BECTHBIM U OOINENPUHSTHIM B TEXHUKE, TAKOH Kak crnocod Apxumena COTJIACHO CTaHAApTy
ASTM (C693-93 (2008), miast He TOABEPTHYTOro OTXKUTY OOBeMHOro crekia. CTeKJIsHHbIE
BOJIOKHA MMEIOT MJIOTHOCTh, COCTABJISIFOINYIO OT OKkoyio 2,0 no okono 3,0 r/ky0. cm. CornacHo
APYTUM TPUMEPHBIM BapUaHTaM OCYIIECTBJIEHUS CTEKJISIHHbIE BOJIOKHA HMMEIOT IJIOTHOCTD,
COCTABJISIFOIIYIO OT OKOJIO 2,3 10 0KoJio 2,8 1/kyD. CM, B TOM YHCJIE OT OKOJIO 2,4 10 0KoJio 2,7
I/Ky0. CM 1 OT OKOJIO 2,5 110 0KO0JI0 2,65 1/Ky0. cM.

[00049] Kpome TOro, CTEKJISIHHbIE BOJIOKHA C BBICOKMMH 3KCILUTyaTaLIHOHHBIMU
XapaKTepUCTUKAMH  HMMEIOT  MOBBILIEHHYIO  CTOMKOCTh K  INEJOYHOH  KOPPO3HHM.
AHTHKOPPO3HOHHAsI CTOHKOCTh MOKET OBbITh KOJMYECTBEHHO OMpeAeNieHa JIIOOBIM CIOCOOOM,
KOTOPBIH SIBISIETCS M3BECTHBIM M OOLIETIPUHSTHIM B TEXHHKE, B TEXHHUKE, TAKOH KaK M3MEpPEHHE
NPOLEHTHON MOTEepPU I'PaBUMETPUUYECKON MacChl CTEKJISIHHBIX BOJIOKOH IOCIIE BBIIEP)KHUBAHUS B
TeyeHne 24 yacoB B oqHOM u3 caenyromux cpen: pH 12,88 NaOH, 10% HCI wiu 10% H»>SOq.
CrexsiHHBIE BOJIOKHA, Y KOTOPBIX MOTEps] IPaBUMETPUYECKON MacChl COCTAaBIIsIET MEHee 4YeM
12% mnocne BblIEpP)KUBAaHUS B TeUeHHE 24 YacOB, CUMTAOTCA OOJAJAOLIMMHU IMOBBIIIEHHON
AHTHUKOPPO3MOHHOM CTOWKOCTBIO. KpoMe TOro, aHTUKOPPO3HMOHHAs CTOWKOCTh MOXKET OBITh
KOJIMYECTBEHHO OIpeAeNieHa MOCPEICTBOM HU3MEpPEHHUs NPOLIEHTHOIO COXPaHEHHs MPOYHOCTH

MOCJIE BBIAEP KUBAHUS B TEUEHHE 32 CyTOK B oHOM u3 cnenyromux cpen: pH 12,88 NaOH, 10%
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HCI v 10% H>SO4. CtexsiHHBIE BOJIOKHA, COXPAHSIOIINE 110 MEHbIIeH Mepe 75% MpoYyHOCTH
B CyXOM COCTOSTHHH TIOCJIE€ BBIAEP)KUBAHUS B TE€UEHHE 32 CYTOK, CUHMTAIOTCS OOJamaroIUMHU
AHTUKOPPO3UOHHON CTOMKOCTBIO.

[00050] CornacHO HEKOTOPHIM NPUMEPHBIM BapUAHTAM OCYINECTBJICHHUS JHAMETP
UCXOAHBIX CTEKJSIHHBIX BOJIOKOH C BBICOKMMH 3KCIUTyaTalMOHHBIMH XapaKTePUCTUKAMU
HAXOAMTCA B Ipenesax auanasoHa oT 13 MxM 10 35 MkM. CoOriacHO HEKOTOPBIM NPUMEPHBIM
BapMAaHTAM OCYLIECTBJICHMs [AMAMETP HCXOAHBIX CTEKJSHHBIX BOJIOKOH C BBICOKHUMHU
SKCIIJTyaTalUOHHBIMU XapaKTEPUCTUKAMHU HAXOAUTCSA B Mpeaenax auamnasoHa ot 17 mMxm po 32
MKM. Kak nmpaBuiio, Ha HCXOMHBIA MaTepHual (HalpuMep, CTEKJISTHHbIE BOJIOKHA WIIN YIJIEPOAHbIE
BOJIOKHA) HAHECEHA LIUIUXTY, KOTOpas sBJISETCS COBMECTHMOM C MaTPUYHOM CMOJIOH, KOTOpas
NPUMEHSETCS AJI MOJyUYeHUsl CTEPKHS U3 KOMIIO3ULIMOHHOIO MaTepHaa.

[00051] CorjsacHO HEKOTOPHIM NPUMEPHBIM BAapUAHTAM OCYLIECTBJIIEHHUS CONEpIKAHUE
crekia coctaBisier He Oosee ueM 88 mac.% M3rOTOBJIEHHOTrO MynTpy3uel crepkHs. CoriacHo
HEKOTOPbIM MNPUMEPHBIM BApUAHTAM OCYILECTBJIEHHUS COAEP)KAHUE CTEKISIHHOIO WM
ruOpUIHOrO BOJIOKHA HAXOAMTCS B mpeaenax auamazoHa or 50 mac.% nmo 88 mac.%
U3TOTOBJIEHHOTO MynTpy3ued crepskHA. COrnacHO HEKOTOPBIM IPHUMEPHBIM BapHaHTaM
OCYLIECTBJIEHUs] COZAEP’KAHUE CTEKJa HAXOAUTCs B Ipefenax avamasoHa ot 55 mac.% no 86
Mac.%, B ToMm umcie or 58 mac.% mo 85 mac.% u or 60 mac.% u 80 mac.%. CormacHo
HEKOTOPBbIM TPUMEPHBIM BapUaHTaM OCYIIECTBJIEHUS COJAEp)KaHHME CTeKJia HaxXOAWTCA B
nuana3one ot 80 mac.% 1o 86 mac.% HU3rOTOBIEHHOTO MyJNTPY3UeH U3MIENHSL.

CrexasiHHbIE KOMIO3ULIUH

IlpumepHast crexkasiHHasE KoMOo3unus [

[00052] CreknisiHHAsE KOMIO3ULIUS ¢ BBICOKMMH SKCIUTYaTALlMOHHBIMU XapaKTePUCTHKAMU
MOJKET cofepkaTh OT 0kojo 55,0 mo okono 65,0% mo macce SiO», ot okono 17,0 1o okoJO
27,0% mo macce Al,Os, ot okouno 8,0 no okoso 15,0% mo macce MgQO, ot okojio 7,0 10 OKOJIO
12,0% mo macce CaO, ot okono 0,0 go okoso 1,0% mo macce NarO, ot 0 mo okojuo 2,0% 1o
Mmacce TiOa, ot 0 go oxono 2,0% mo macce FexO3 u ve 6onee uem 0,5% no macce LixO.

[00053] CornacHO HEKOTOPBIM NPUMEPHBIM BapUaHTaM OCYIIECTBJICHUs CTEKJISTHHAsI
KOMTO3HIHSI MOXKET CONep:kaTh OT 0koyo 57,0 no okono 62,0% mo macce SiOz, ot okono 19,0
1o okoJio 25,0% mno macce Al>Os, ot okono 10,5 no okono 14,0% mo macce MgO, ot okoso 7,5
1o okoJio 10,0% mo macce CaO, ot okoiso 0,0 mo okoio 0,5% mo macce NaxO, ot 0,2 10 0KOJIO
1,5% no macce TiOa, ot 0 go okono 1,0% mo macce FexO3 u He Gonee yem 0,1% 1o macce Li2O.
CornacHo HEKOTOPBIM MPUMEPHBIM BApUAHTAM OCYIIECTBIICHUS CTEKJISTHHAS KOMITO3UIUSI UMEET
cootHomeHne Al,03/MgO, cocraBisiromee MmeHee dem 2, u  coortHomeHue MgO/CaO,

COCTAaBJISIOLIEE IO MeHbIIel mepe 1,25.
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[00054] CornacHO HEKOTOPBIM NPUMEPHBIM BapUaHTaM OCYILIECTBJICHUs CTEKJISTHHAsI
KOMIIO3HUIHSI MOXKET CONep:kKaTh OT OKOo 57,5 mo okono 60,0% mo macce SiO», ot okojyo 19,5
1o okojio 21,0% mo macce Al»Os, ot okomno 11,0 mo okono 13,0% mo macce MgQO, ot okoio 8,0
1o okoi0 9,5% mo macce CaO, ot okoio 0,02 mo okomno 0,25% mo macce NaxO, ot 0,5 10 0K0JI0
1,2% mo macce TiOz, ot 0 mo okojno 0,5% mno macce FexOs u He Gonee yem 0,05% mo macce
Li;0O. CornacHo HEKOTOPBIM MPUMEPHBIM BapHUAHTaM OCYILIECTBIICHHS CTEKJITHHAST KOMITO3HULIMS
umeet cootHomenne Al,03/MgQO, coctapmsiromee He Oosee uem 1,8, u coornomenne MgO/CaO,
COCTaBJISIIOLIEE IO MeHbLIen mepe 1,25,

[00055] CreknsiHHas KOMIIO3ULIUS COAEPIKUT MO MeHbIel mepe 55% mo macce, HO He
bonee ueM 65% 1o macce Si0z. Copepxanne Si0O», cocrapisromee Oonee yeM 65% mo macce,
NPUBOOUT K TOMY, UTO BSI3KOCTh CTEKJIIHHOM  KOMIIO3WLMH  yBEJIMYHUBAETCS 110
HeOnaronpusTHOro ypoBHs. Kpome Toro, copepxkanue Si0;, cocrapisitomee MeHee ueM 55% 1o
Macce, yBEJIMYUBAET TEMIIEPaTypy JUKBHAyCAa U YCUJIMBAET CKIOHHOCTh K KPHUCTAJUIM3ALIUU.
CorymacHO HEKOTOPBIM TNPUMEPHBIM BapHUAHTaM OCYINECTBJIEHHS] CTEKJSTHHAs KOMITO3ULIUS
comepkuT o MeHblneil mepe 57% mno macce SiOz, B ToM uucnie mo MeHbiuei mepe 57,5% mo
Macce, o MeHblneii Mepe 58% mo macce, mo MeHblIeill Mepe 58,5% o macce U o MeHbIIeH
Mepe 59% mno wmacce. CorjmacHO HEKOTOPBIM IPUMEPHBIM BapHaHTaM OCYIINECTBIEHUS
CTEKJISIHHAs] KOMITO3ULIUS coaep kT He Oosee yem 60,5% mo macce SiOz, B TOM yncie He Oonee
yeM 60,3% mo macce, He Oosee uem 60,2% mno macce, He Ooiiee uem 60% 1o Macce, He Oosee
yeM 59,8% 1o mMacce u He Oosee ueM 59,5% 1o macce.

[00056] [nst ONHOBPEMEHHOTO JOCTHIKEHHUS JKEJaTebHBIX MEXaHUYECKHX U
BOJIOKHOOOPA3yIOIIUX CBOWCTB OIWUH BAa)KHBIM ACMEKT CTEKJISTHHONH KOMITO3MILIUU TPEACTABIISET
coboit conepxkanne Al,Os, cocrapnsitomee nmo Menbineid mepe 19,0% no macce u He Oojiee yemM
27% mno macce. Copmepxxanue Al,Os, coctaBisitomee Oonee dem 27% TO Macce, BbI3bIBAET
yBEJIMUEHUE TeMIepaTypbl JIUKBHIYCA CTEKJa 1O YPOBHS, MPEBBIIIAIOIIEr0 TEMIIEPATypy
BOJIOKHOOOPA30BaHUsI, U B pe3yJibTaTe 3TOro mojy4aercs oTpuuarenpHoe 3HadeHue AT. [Tpu
copeprkannn Al,Os, cocraBmsromem Menee deM 19% mo macce, oOpasyeTcst CTEKISTHHOE
BOJIOKHO, HMeIolnee HeOJaronpusTHO HHU3KUKA MOMyJib ynpyroctd. COrIacHO HEKOTOPhIM
MPUMEPHBIM BapUaHTAM OCYIIECTBIICHUs CTEKJITHHAs KOMIIO3ULIUsS uMeeT copepxkanue Al»Os,
cocTaBJIsIIOIee O MeHbIel Mepe 19,5% mo macce, B ToM uuciie o MeHbluei mepe 19,7% mno
Macce, o Menbinet mepe 20% mo macce, nmo Menbinei mepe 20,25% mno mMacce U Mo MeHbIIeH
Mmepe 20,5% mno macce.

[00057] CreknsiHHAs KOMIIO3UIHMS MPEUMYILIECTBEHHO COAEPKUT 1O MeHblel mepe 8,0%
o Macce u He Oosee yem 15% mo macce MgO. Conepskanue MgO, cocrassomee 6osee dyem

15% mo macce Oymer MPUBONKUTH K YBEJIMYCHUIO TEMIIEPATypPhl JIMKBUIYCA, B PE3yJIbTaTe YEro
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OyzmeTr TakXe YBEIMYMBATBCS CKJIOHHOCTb CTeKJa K kpucrajumsanuu. [lpu conep:xkanun MgO,
coctaBysitolieM MeHee 4deM 8,0% 1o macce, 0o0pa3yercsi CTEKISIHHOE BOJIOKHO, HMEoINee
HeOJaronpusATHO HU3KHI MOAYJb YIPYrocTd B ToM ciy4dae, eciu MgO 3amemaercs CaO, u
NPOUCXOAUT HEOJArompUsITHOE YBEJIWYEHHE BSI3KOCTH B TOM ciydae, ecnu MgO 3amernaercs
S10;. CoryacHO HEKOTOPBIM MPUMEPHBIM BapUAHTAM OCYLIECTBIICHUSI CTEKJISTHHAS KOMITO3HLIMS
COZEPKUT MO MeHblueil Mepe 9,5% no macce MgO, B ToM uucne no mensbiueii mepe 10% mno
Macce, o Menbleit mepe 10,5% no macce, no menbinel mepe 11% mo macce, Mo MeHbLIEH Mepe
11,10% no macce, no menbiuei mepe 11,25% mno macce, no mensplieit mepe 12,5% mno macce, u
no Menbuieit mepe 13% no macce MgO.

[00058] [lpyroi BakHBIM acHeKT CTEKJSHHOW KOMIO3WLUU COTJIACHO HAaCTOSIIEMY
M300pETEeHNI0, KOTOPBIH JA€NaeT BO3MOKHBIM JOCTIDKEHHE JKENATEeNbHBIX MEXaHMYECKHX U
BOJIOKHOOOPA3YIOIIMUX CBOMCTB, 3aKJIIOYAETCs B TOM, 4TO cooTHomeHue Al,O3/MgO cocrasnsieT
He Oomnee yem 2,0. Bruto oOHapykeHO, 4TO Uil CTEKJISIHHBIX BOJIOKOH, COCTaB KOTOPBIX B
OCTaJIbHBIX OTHOLIEHHUSIX HAXOAUTCS B AQHAJIOTMYHBIX KOMIIO3UIMOHHBIX JHANa3oHaxX, HO Y
kotopbix cootHomenue Al,O3/MgO cocrasisier Oonee dem 2,0, OKa3bIBAETCS HEBO3MOKHBIM
JNOCTH)KEHHE TMPOYHOCTU TPU PACTSHKEHMM, COCTaBisirolied nmo MeHbluedn mepe 4800 Mlla,
cormacHo craHaapty ASTM D2343-09. CornacHo omnpeneneHHbIM MPUMEPHBIM acleKTam
coueranne coxpepkanusi Al,O3, cocraBmsromero no Mesbineid mepe 19% mno wMacce, u
cootHoteHus: Al,03/MgQO, cocrapisiroiero He 6ojiee 4eMm 2, B TOM 4uciie He Oosee yem 1,9, u
He Oosee dvem 1,85, nmemaer BO3MOJKHBIM IOJIyY€HHUE CTEKJITHHBIX BOJIOKOH, HMEOIIUX
JKeJlaTeJIbHbIe BOJOKHOOOPA3YIOIIHE CBOWCTBA U MPOYHOCTh MPU PACTSKEHUHU, COCTABIISIOIIYEO
no MeHb1Ieit mepe 4800 MITa, cornacHo crangapty ASTM D2343-09.

[00059] CreknsiHHAs KOMIO3UIUS TPEUMYIIECTBEHHO COAEPKUT 1O MeHblel mepe 7,0%
no macce u He Oonee yem 12% mo macce CaO. Ipu conepskanuu CaO, cocrasnsitoiem Oosee
yeM 12% mno wmacce, oOpasyercss CTEKJIO, HMEIoLlee HHU3KUH MOnyJb ynpyroctd. Ilpum
comepkanun  CaQ, cocraBmsmomeM MeHee ueM 7% 1o Macce, OymeT TNPOUCXOIHTH
HeOJIaronpusATHOE YBEIHMYEHHE TEMIIEpaTypa JUKBUAYCA WIH BSI3KOCTh B 3aBUCHIMOCTH OT TOTO,
yem 3amemtaercs CaQO. CoriacHO HEKOTOpPHIM NPUMEPHBIM BapUaHTaM OCYLIECTBIEHUS B
CTeKJIIHHON komnosunuu coaepskanne CaO cocraBnsier mo meHblneit mepe 8,0% mo macce, B
TOM 4HCJie IO MeHbInel mepe 8,3% mo macce, mo MeHbine mepe 8,5% mo Macce, MO MEHbIIEH
Mmepe 8,7% no Macce u o MmeHbliuei Mepe 9,0% no macce.

[00060] CormacHO HEKOTOpPHIM MPUMEPHBIM BapHUaHTaM OCYLIECTBJIEHUsI CyMMapHOe
conepxkanue Si0», Al,O3, MgO u CaO cocrapnsier o MeHblned Mepe 98% mo macce WK TO
MeHblIel Mepe 99% mo macce u He Oonee yem 99,5% mo macce. CoriacHO HEKOTOPBIM

NPUMEPHBIM BapHaHTaM OCYILIECTBIeHHs cymMmapHoe coxep:kanue SiOz, Al2Os, MgO u CaO



15
coctaBisieT oT 98,3% mo macce 10 99,5% mo macce, B ToM uucie ot 98,5% mo macce mo 99,4%
o macce u ot 98,7% mo Macce u 99,3% no mMacce.

[00061] CornmacHO HEKOTOPBIM MPUMEPHBIM BapHUAHTaM OCYIIECTBJICHHUS CYyMMapHOE
conepskanne MgO u CaO cocrasisier o MeHblei mepe 10% o macce u He Oonee yem 22% 1o
macce, B ToM umcie ot 13% mo macce mo 21,8% mo macce u ot 14% mo macce no 21,5% mo
macce. CorjaacHO HEKOTOPBIM MPUMEPHBIM BApUAHTAM OCYIIECTBIICHHUS] CYMMapHOE COEpKaHHUEe
MgO u CaO cocrasnser no Menblieil Mepe 20% no macce.

[00062] CreknsiHHAasi KOMITO3ULIMSI MOXKET COZIEepKaTh BILUIOTh 10 O0Kojo 2,0% mo macce
TiO2. CormacHO HEKOTOPBIM TPUMEPHBIM BAapUAHTAM OCYLIECTBJIEHHUS B CTEKJISIHHON
komnoszunmu coaepxkanue T10z coctasisier ot okojo 0,01% mo macce no okoino 1,0% mo macce,
B TOM umciie oT okoJio 0,1% mo macce no okomno 0,8% mo macce u ot okojio 0,2 mo okoo 0,7%
o Macce.

[00063] CreknsiHHAas KOMIIO3UIUSI MOXKET COIEPIKaTh BILUIOTH A0 OKoyo 2,0% mo macce
Fe;O0;. CornacHO HEKOTOPBIM TNPUMEPHBIM BapUaHTaM OCYLIECTBJCHHS B CTEKJISTHHOU
komnozumu conepxkanue Fe,Os; cocrasnsier ot okono 0,01% mo macce no okono 1,0% mo
Macce, B ToM 4yucie oT okojo 0,05% mo macce mo okono 0,6% mo macce u oT okosio 0,1 mo
oko0J10 0,5% 1o macce.

[00064] CornacHO HEKOTOPBIM MPUMEPHBIM BAPHUAHTAM OCYIIECTBJIEHHS B CTEKJISTHHOU
KOMIIO3HUIMK COAepKaHUE OKCHIOB IenovYHbiX MeTaiuioB Na,O u K»O cocraBnseT MeHee Yem
2,0% no macce, B ToM uyuciie ot 0 mo 1,5% mno macce. CTekIsiHHAasT KOMITO3HMIIUS MOMKET
MPEeUMYIIeCTBEHHO coaepskaTh omHoBpeMeHHO NaxO u KO B KojMuecTBe, COCTaBISIIOLIEM
bonee uwem 0,01% mno wmacce st kaxporo okcuma. COrjlacHO HEKOTOPBIM TMPUMEPHBIM
BapPWAHTAM OCYINECTBJICHUS B CTEKJISTHHOW KOMMO3UIMH conepskanue NarO cocTaBisieT OT
okoJio 0 mo okoio 1% mo macce, B ToM uuciie ot okoJio 0,01 go oxono 0,5% 1o macce, OT OKOJIO
0,03 mo okomo 0,3% mo macce u ot okono 0,04 no okono 0,1% o macce. CornacHO HEKOTOPBIM
NPUMEPHbIM BapUaHTaM OCYIIECTBIEHUs] B CTEKJSIHHOW Kommo3uuuu conepxkadue KjO
cocTaBiseT oT okojo 0 mo okono 1% mo macce, B ToM gucie ot okojio 0,01 no okono 0,5% mo
macce, oT okoJio 0,03 o okojo 0,3% mo macce u ot okoJjio 0,04 mo oxono 0,1% mo Macce.

TIlpumepHas crekasiHHas komoo3unus 11

[00065] CornacHO HEKOTOpPHIM NPUMEPHBIM BapHaHTAM OCYILLIECTBJIECHUsI CTEKJISHHbIE
BOJIOKHA C BBICOKMMH 3KCIUTYaTALIMOHHBIMU XapPaKTEPUCTHKAMH H3TOTOBIIEHBI M3 CTEKJITHHON
KOMITO3ULIMH, KOTOpasi CONEPKHUT MO MeHbIel Mepe 57% mo macce, HO He Oonee yeM 62% 1o
macce SiO;. CorjmacHO HEKOTOPBIM TPHMEPHBIM BAPUAHTAM OCYIIECTBICHUS B CTEKJISTHHOU
kommno3uiu copepxanne Si0z, cocTaBisieT MO MeHbIneld Mmepe wiu Oonee yem 57,25% mo

Macce, B TOM YHCJIE TIO MEeHbIIIeH Mepe win bosee yeM 57,5% mo mMacce, 1Mo MeHbIIeH Mepe WIH
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bosee ueM 58% mo macce, u o MeHbIned Mepe Wi 6onee yem 58,25% mo macce. CornacHo
HEKOTOPBIM TMPUMEPHBIM BaPUAHTAM OCYIIECTBIICHUS B CTEKJITHHOW KOMIIO3HIIMH COAEpPIKaHHE
Si0», cocrapisieT He Oonee yem 60,5% no macce, B TOM 4unciie He Ooee ueM 60,3% 1o mMacce, He
ooutee ueM 60,2% 1o mMacce, He Oojee yem 60% 1o macce, He Oojee yem 59,8% mo macce, u He
Oonee uem 59,5% mno macce. CornacHO HEKOTOPHIM NPUMEPHBIM BapUAHTAM OCYIIECTBJICHUS
CTEKJITHHAsI KOMIIO3HLIUS COREPKUT OT 57,5% mo macce o meHee yeM 59% mo macce SiOz.

[00066] CormacHO 3TUM WJIM JAPYTUM NPUMEPHBIM BapUaHTaM OCYIIECTBICHUS [JIs
OITHOBPEMEHHOI'O JTOCTIDKEHUS JKeJIATeJIbHBIX MEXaHUYECKUX U BOJIOKHOOOPA3YIOLIUX CBOHCTB
OIIUH BaXXKHBIA aCTEKT CTEKJITHHON KOMITO3WULIMU 3aKJIF0YAaeTcss B TOM, 4TO coaepkanue Al»Os
cocrasyisieT o Menbineit mepe 19,0% mo macce u He Oonee yem 25,0% no macce. Conepskanue
Al,O3;, xoropoe cocraBiusier MeHee udeMm 19,0% mo wmacce, cnocoOCTByeT 0Opa30OBaHHIO
CTEKJIIHHOTO BOJIOKHA, MMEILIEro HeOJaronpuaTHO HU3KUM Moaynb ympyroctu. CoriacHo
HEKOTOPBIM NPUMEPHBIM BapHUaHTaM OCYIIECTBJICHHUS B CTEKJITHHON KOMIIO3HUIIMH COJEp:KaHUe
Al>O3 cocrasisier o MeHbineii mepe 19,5% o macce, B TOM 4uciie Mo MeHbliei mepe 19,7% mno
Mmacce, o Menbineit mepe 20,0% no macce, no mensbleit mepe 20,05% no macce u O MeHbLIeH
mepe 20,10% mno macce. CoriacHO HEKOTOPBIM NPUMEPHBIM BapHAHTAM OCYILECTBIIEHUS B
CTEKJIIHHOM KoMmno3uimu conepskanue AlO3; cocrasnsier He Oosee uem 22,0% mo Macce, B TOM
yucse He Oonee yem 21,8% 1o macce, He Oosiee yem 21,6% mo macce, He 6osee yem 21,2% mo
Mmacce, He Oosee ueM 21,1% mo macce u He Oosiee yeM 21% mno macce. CoriacHO HEKOTOPBIM
MPUMEPHbIM BapUaHTaM OCYIIECTBJIEHHS B CTEKJITHHOM Kommnosunuu coxepxkanue AlxOs
coctasisieT ot 20,0% mo macce 1o menee yem 21% no macce. [Ipu Gosiee BBICOKOM COAEpKaHUN
Al;03 mpoNCXOaUT yBEIMYEHNE CKIIOHHOCTH K KPUCTAJUTU3ALIHH.

[00067] CtexnsiHHAsE KOMITIO3ULIMS TPEUMYIIECTBEHHO COAEPIKUT MO MeHbIel mepe 8,0%
no macce u He Oonee yeM 15% mo macce MgO. Conepskanue MgQ, cocrapisiroinee Oojiee yeM
15% no mMacce OyneT MPUBOIUTEL K YBEJIMUEHUIO TEMIIEPATYPHI JIUKBUAYCA, U TPU 3TOM TaKKe
Oymer yBeNUYHMBATBhCS CKJIOHHOCTh CTekna K kpucrammsanun. Conepskanue MgO,
cocraBysroniee MeHee yeM 8,0% 1o macce, MPUBOANT K OOPa30BAHUIO CTEKJISTHHOTO BOJIOKHA,
UMEOIIEro HeOJaronpusaTHO HU3KUI MOAYJb YIPYTrOCTH, B TOM ciy4ae, eciiu MgO 3amernaercs
Ca0, u x HeONaronmpUATHOMY YBEJIMYEHHUIO BSI3KOCTH, B TOM ciydae, ecimu MgO 3amernaercs
Si0,. CornacHO HEKOTOPBIM MPUMEPHBIM BapUAHTAM OCYIIECTBJICHHUS CTEKJITHHAS KOMITO3HIIHSI
COZIep>KUT MO MeHbluel Mepe 9,5% no macce MgO, B ToM uucie no menniiei mepe 10% mno
Macce, o meHbleii mepe 10,5% no macce, mo Menblen mepe 11% mo macce, Mo MeHbIeH Mepe
11,10% mo macce u mo menbwmedr mepe 11,20% mo macce MgO. CormacHO HEKOTOPBIM
MPUMEPHbIM BapHaHTaM OCYINECTBJICHUS B CTEKJITHHOW KOMIO3WIMH conepskanue MgO

cocTaBjsieT He Oonee yem 12,5% mo macce, B ToM uuciie He Oonee yem 12,0% mo macce, He
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bonee uem 11,9% mno macce unn He Oonee yem 11,8% mo macce. CornacHo pa3HOOOpa3HBIM
NPUMEPHbIM BapUaHTaM OCYILIECTBIEHUs] B CTEKJISIHHON KOMIO3MLMU cojep:kaHue MgO
coctapysier ot 10,5% 1o macce o meHee yem 12,0% mo macce.

[00068] CteksiHHAsE KOMITIO3ULIUS IPEUMYILECTBEHHO COAEPIKUT MO MeHbIel Mepe 7,0%
no macce u He Oonee ueM 12% mno macce CaO. Conepskanue CaO, cocramisiromiee Oosee dyem
12% mo macce, MpUBOANUT K 0OPa30BAHUIO CTEKJIA, UMEIOLIETr0 HU3KUH MOAyJb ynpyrocTd. [lpu
cogeprkannn  CaQ, cocraBnmsomeM MeHee deM 7% 1o Macce, Oyner HeOJaronpusiTHO
YBCIIUYUBATHCA TEMIIEpaTypa JIUKBUAYCAa HWIHW BA3KOCTb B 3aBUCHUMOCTU OT TOro, 4YEM
3amemaercss okcua CaO. CornacHO HEKOTOPbIM NPUMEPHBIM BapUaHTaM OCYILECTBIEHHUS B
CTeKJIIHHON komnosunuu conep:kanue CaO cocraBnsier no meHbuieil mepe 8,0% mno macce, B
TOM uHucje 1o MeHbuieil mepe 8,1% no macce u no menpuiei mepe 8,2% no macce. CornacHo
HEKOTOPBHIM NPUMEPHBIM BapHAHTaM OCYLIECTBJIEHUS B CTEKJITHHON KOMIIO3ULUHU COZIEpIKaHUe
CaO cocrasiisieT He Oosee yem 11,5% mo macce, B ToMm unciie He Oosiee uem 10,0% 1o macce, He
oonee yem 9,8% o macce, He OGonee yeM 9,5% mo macce u He Oojee yem 9,0% 1o Macce.
CornacHo pa3sHOOOpPa3HBIM IPUMEPHBIM BapUAHTAM OCYLIECTBICHUS B CTEKJISTHHONH KOMITO3HIUH
conepskanue CaO cocrasisieT oT 7,9% o macce 1o MeHee ueM 9,0% mo macce.

[00069] CornacHO HEKOTOPBIM INPUMEPHBIM BapHAHTaAM OCYIIECTBJICHUS CyMMapHOe
copepxkanue Si02, Al203, MgO u CaO cocraBnsieT o MeHblinel Mepe 98% mo macce UM 1Mo
MeHblIelt Mepe 99% mno macce u He Oosnee yem 99,5% mo macce. CoriacHO HEKOTOPBIM
NPUMEPHBIM BapHaHTaM OCYLIECTBIeHHs cymmapHoe coxep:xkanue SiOz, Al,O3, MgO u CaO
coctapisieT oT Mexay 97,5% mo macce 1o meree ueM 99,5% o macce, B Tom uucie ot 98,0% o
macce 10 MeHee 1yeMm 99,0% o macce u ot 98,05% 1o macce 1o 98,8% mo macce.

[00070] CreknsiHHasT KOMIIO3UIMS MOKET coxepxkath LixO B KOnIH4eCTBe,
coctasysitorieM oT O BIUIOTH 10 okoio 2,0% mo macce. B mpucyrctBun LizO ymeHbliaercs
TEMIeparypa BOJOKHOOOPA30BaHHUs CTEKJSITHHOM KOMIIO3ULIUHM, U YBEJIUYHBAETCS MOAYJIb
YHOPYTroCTU U3TOTaBJIMBACMBIX UX HEEC CTCKIITHHBIX BOJIOKOH. CornacHo HEKOTOPBIM NIPUMEPHBIM
BapUAHTaM OCYIIECTBJICHHUS B CTEKISIHHOM KOMITO3uImHU coneprkanne LioO cocraBisier OT OKoIo
0,2% 1o macce o okoio 1,0% mo macce, B ToM uuciie ot okosio 0,4% mo macce go oxouso 0,8%
no macce u ot okojo 0,5 no okono 0,7% mno macce. CornacHO HEKOTOPBIM INPUMEPHBIM
BapUAHTaM OCYIIECTBJICHUS B CTEKJISTHHON KoMmmo3uumu conep:kanue Li2O cocraisier ot Oonee
gem 0,45% 1o macce no mernee yem 0,8% 1o macce.

[00071] CreknsiHHasi KOMITO3UIIMSI MOXKET COJIEPKAaTh BILUIOTh 10 OKojo 2,0% mo macce
TiO2. CormacHO HEKOTOPBIM TPUMEPHBIM BAapUAHTAM OCYIIECTBIEHHUS B CTEKJISIHHON

komnosunmu coaepxkanue Ti0z coctasisier ot okojio 0,05% mo macce o okono 1,5% mo macce,
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B TOM uuciie oT okojio 0,4% mo macce 1o okojao 1,0% mo macce u ot okojio 0,5 mo okoio 0,7%
0 Macce.

[00072] CreknsiHHasi KOMITO3UIIMSI MOXKET COJIEpPKaTh BILUIOTh 10 OKojo 2,0% mo macce
Fe;Os. CornmacHO HEKOTOPbIM NPUMEPHBIM BapUAHTAM OCYLIECTBJIEHUS B CTEKJIIHHOU
komrnozutmu coxpepkanue FexOs cocrasisier ot okono 0,05% mo macce no okoso 1,0% mo
Macce, B TOM duciie ot okoJio 0,2% mo macce go okouo 0,8% mo macce u ot okoJio 0,3 10 OKoJIo
0,6% 1o macce.

[00073] CornacHO HEKOTOPBIM NMPUMEPHBIM BapUAHTAM OCYIIECTBJIEHUS B CTEKJISTHHOU
KOMIO3UIMK COAepKaHNe OKCHIOB IienovyHbix MertauioB Na;O u KO cocrasnsier MeHee yem
2,0% no macce, B Tom yucie or 0 mo 1,5% mno macce. CTekasiHHasi KOMITO3UIHS MOXKET
MPEeUMYIIeCTBeHHO cozaepkaTh onHoBpeMeHHO Na;O u KO B KoimuecTBe, COCTaBISIOLIEM
bonee uem 0,01% mno macce s kaxporo okcupa. COrfacHO HEKOTOPBIM INPUMEPHBIM
BapMaHTaM OCYINECTBJICHUS B CTEKJSTHHOW KOMMNO3UIUH conepskanue NaxO cocraBisieT OT
ok0J10 0 10 okoJio 1% mo macce, B Tom uuciie ot okoyio 0,01 mo okoiyo 0,5% mo Macce, OT OKOJIO
0,03 mo oxogio 0,3% mo macce u ot okoso 0,04 no okoso 0,1% mo macce. CornacHO HEKOTOPBIM
NPUMEPHBIM BapUaHTaM OCYIIECTBJEHUs B CTEKJSIHHOM Kommo3uiuu conepxkanue KrO
cocTaBisieT oT 0k0j0 0 go okono 1% 1mo mMacce, B ToM yucie ot okosio 0,01 mo oxoso 0,5% 1o
macce, oT okoJio 0,03 o okomo 0,3% mo macce u ot okoJjio 0,04 mo oxono 0,2% 1o Macce.

Heo0s3aTebHbIE 100ABKH

[00074] CornacHO HEKOTOPBIM NPUMEPHBIM BapHAHTAM OCYILECTBJICHUS CTEKJISTHHbIE
KOMITO3HLIMH, u3 KOTOPBIX HU3IrOTOBJICHBI CTCKJISIHHBIC BOJIOKHA C BBICOKU MU
OKCILTYaTaAUUOHHBIMH XapPaKTCPHUCTHKAMH, MOTYT AONOJHHUTCIBHO COACPXKATb INPHUMECHU I/I/I/I.]'II/I
CJICOOBBIC MAaTCpUAJIbl, KOTOPBIC HE IMMPOU3BOIAT He6JIaFOHpI/I$ITH06 BO3I[eI\/JICTBI/Ie Ha CTEKJIa UJIN
BOJIOKHA. YKazaHHBbIE NpUMECH MOTYT COAECPKATBCA B CTCKJIC B BHAC HpI/IMeceﬁ B COCTABE
UCXOIHBIX MAaTE€pPHAJIOB, WJIM OHH MOTYT MPEACTABISATbH COOON MPOAYKTHI, OOpasyrouecs: B
pesyJbTaTe XUMHUYECKOW peakIMH paCcIUIABJIEHHOrO CTeKJa ¢ KOMIIOHEHTAMH TIeYU.
HeorpanuuurenbHble MPUMEPHI CIEAOBBIX MAaTEPHAJIOB MPENCTABIISIOT COOOM LIMHK, CTPOHLIUM,
Oapuii 1 ux couyetanusi. ClenoBble MaTepHaibl MOTYT MPUCYTCTBOBATH B COOTBETCTBYIOIINX
OKCHUIHBIX ()OpMax U MOTYT JOMOJHUTENBHO coaepxkatb ¢rTop wwmu xjop. CoriacHo
HEKOTOPBIM TMPUMEPHBIM BapUaHTAM OCYIICCTBJICHUSA CTCKISAHHBIC KOMIIO3ULIMKU COIJIACHO
HACTOSIIIEMY M300peTeHHI0 comepikar Kakaeii okcun u3 BaO, SrO, ZnO, ZrO;, P,Os u SO3 B
KOJIM4YeCTBe, cocTapisiromeM MeHee deM 1,0% mo macce, B Tom uucie mMenee deM 0,5% 1o
Macce, meHee yem 0,2% mo macce u meHee deMm 0,1% mo macce. B wacTHOCTH, CTeKJIsTHHAS
KOMIIO3HUIHSI MOXKET UMeTh cymMmapHoe conepskanue BaO, SrO, ZnO, ZrO,, P»Os w/umn SO3 B

KOJIMYECTBE, COCTABJISIIOIIEM MeHee 4eM Okojio 5,0% mo macce, mpuyeM KaXKAbld U3 OKCHUIIOB
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BaO, SrO, ZnO, Z1O,, P,0s u SO3 B ciy4ae CBOEro MpUCYTCTBUS CONEPIKUTCS B KOJHMUECTBE,
cocTaBysoIeM MeHee yeM 1,0% mo macce.

[00075] CornacHO HEKOTOpPBIM NPUMEPHBIM BapHaHTAM OCYILECTBJICHUs CTEKJISHHbIE
KOMITIO3ULIMH, W3  KOTOPBIX  HM3TOTOBJEHBI  CTEKJITHHBIE  BOJIOKHA C  BBICOKHMH
SKCIUTYaTALlMOHHBIMU XapaKTEPUCTUKAMHU CONEPKAT B CYMMapHOM KOJIMUECTBE, COCTABIISIOLIEM
meHee yeM 2,0 mac.%, cienyromue mogudunupyromue komnorneHTsl: CeOz, Li20, Fe;03, TiO,,
WOs u Bi2Os3. CornacHO HEKOTOPHIM INPUMEPHBIM BapHAHTAM OCYLIECTBIEHHs CTEKJISTHHbIC
KOMITO3ULIMH coniepskat MeHee ueM 1,5 mac.% Moauduuupyrommux KOMIIOHEHTOB.

[00076] CornacHO HEKOTOpPBIM NPHUMEPHBIM BapHUAHTAM OCYLLECTBJICHUs CTEKJISHHBbIE
KOMITO3ULMM, W3  KOTOPBIX  HM3TOTOBJEHbI  CTEKJIIHHbIE  BOJIOKHA C  BBICOKUMH
SKCIUTYaTAllMOHHBIMU XapaKTEPUCTUKAMHU cojepxkar MeHee 4yeM 1,0% 1o macce OKCHUAOB
penkozeMenbHbIX 351eMeHTOB: Y203, Gax03, Smy0s3, Nd203, Lax0s, Ce203 u Sc203 («R203»), a
takke okcunoB Ta,0s, Nb2Os unu V205 («R205»), B Tom uunciie ot 0 1o 0,9% no macce wiu ot 0
no 0,5% mno macce. CornacHO HEKOTOPbIM TNPUMEPHBIM BapUaHTAM OCYILIECTBIEHHUS B
CTEKJITHHON KOMITO3ULIMU OTCYTCTBYIOT OKCHJIBI PEIKO3E€MENIbHBIX 3JIEMEHTOB.

[00077] IIlpyn ynoMHHaHUMU B HACTOSILIEM JOKYMEHTE TEPMHUHBI «MAaCCOBOE IMPOLIEHTHOE
cozmepkanuey, «% 10 Maccey, «Mac.%» M «IIPOLEHTHI [0 MacCe» MOTYT ObITh HCIOJIb30BAHBI
B3aMO3aMEHSeMbIM 00pa30M M O3HAYAI0T MAacCOBOE MPOLIEHTHOE COAepKaHue (MM IMPOLEHTHI
IO Macce) MO OTHOIICHUH K TOJHOW Macce KOMIO3HLIH.

CMonsiHOe cBsI3YIOLIEe BELIEeCTBO

[00078] MHcxonHble CTEKJSIHHbIE BOJIOKHA C BBICOKUMH  3KCIUTyaTallHOHHBIMU
XaPaKTEPUCTHKAMH YIEPIKUBAIOTCSL APYr C JPYroM MOCPEICTBOM CMOJITHOTO CBSI3YIOIIErO
BEIEeCTBa (TaKKe HA3bIBAEMOI'O TEPMHHOM «MAaTPUYHAS CMOJIa), KOTOPOE MOCJe OTBEPKACHUS,
KaK OIMMCAaHO HWXKe, (PUKCHUpyeT BOJOKHA IO OTHOIIEHWIO APYr K Jpyry, U oOpasyercs
KOMITO3ULIIOHHBI MaTepuaj C BBICOKMM MonyJieM yrhpyroctd. CoriacHO HEKOTOPBIM
NPUMEPHBIM BaPHAHTAM OCYIIECTBJIEHUS] CMOJISTHOE CBSI3YIOINEE BEIECTBO COAECPIKUT OTHY MU
HecKoJbko m3  ciokHonommyupHeix  (PE) cmon, Bunmicnoxuosgupaseix (VE)  cmon,
AKPUJIOBBIX CMOJI, YPETAaHOBBIX CMOJT ¥ 3moKcuAHbIX (EP) cMo, koTopble mpencTaBisitoT coOoi
TPAIULIOHHO UCTIOJNB3YeMble MATPUUHBIE CMOJIBI MIIH CBSI3VIOIIME BEINECTBA sl 0Opa3OBaHMUS
NOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepuaioB. COrjlacHO HEKOTOPbIM NPUMEPHBIM BapHAHTaM
OCYILIECTBIICHHS] CMOJITHOE CBSI3YIOIEEe BEIIECTBO COAEPIKUT ONHY M3 BHUHWICIOXKHO3()HPHOH
CMOJNBI U SMOKCHAHOW CMOJBL [IOCKONBKY KOMITO3UIIHOHHBIE MAaTEpUabl YacTO HAXOIAT
NPUMEHEHNE B Ka4yeCTBE apMHUPOBAHMS B arpeCCUBHBIX WJIM WHBIX BbI3BIBAIOIINX KOPPO3HIO
cpenax, TaKMX Kak NMpuOpeskHash MOPCKasi BOJA, BBIOOP CMOJIbI, KOTOPAsi MOXKET COXPAHATHCS B

TaKOM cpere, MpeacTaBisieT COO0H BaXXHBIN (PAKTOP B MPOSKTHPOBAHHUH.
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[00079] Bbuto oOHapyKEHO, YTO UMeeT OOJIbIIOE 3HAYEHUE HAJJIekKaIasi peLenTypa Win
MoU(pUKALKST BUHUJICIOKHO3(GupHO# cMoubl. Hanmpumep, B HEOOIBIINX KOJTUYECTBAX JOOABKH
yperaHa WJIM HOBOJAaKa WJIM B3aUMOIPOHUKAIOIIAs CEeTKAa AaKpPWJIOBOM WM  Jpyroi
PEaKIIMOHHOCTIOCOOHOH MOHOMEpPHOW MOAM(HKAIMH CTUPOJA MOXKET JOIOJHUTEIBHO
MOBBIIATh AHTUKOPPO3HOHHYIO CTOMKOCTb. BBICOKass aHTUKOPPO3UOHHAs CTOUKOCTb MOKET
OBITb JONOJHHUTENBHO MOBBIMIEHA MOCPEICTBOM YAAJNEHUs CMOJBI ¢ OOOTaIeHHOH CMOJION
MOBEPXHOCTBIO CTEPKHS W/WIM HAHECEHHs] THIPATUPOBAHHOIO MHIHOUTOPA, TaKOrO Kak
aKpujiaT, BUHWIXJIOPUZ, OKTWICHUJIAH W/WIM CHJIWIMPOBaHHBIN monuaszamua. Takue noOaBku
B3aUMOJIEIICTBYIOT ¢ OETOHOM, Hampumep, B KadyecTBE 3aIIUThl Ui OMOJHHUTEIbHOTO
MOBBILIEHNs] aHTUKOPPO3MOHHON CTOMKOCTH KOMITO3ULIMOHHOIO MaTepuaia U IpaHulipl paszaena
¢ OeToHOM.

[00080] Kpome TOro, MOryT MpUCYTCTBOBATh U APYyrHe N00aBKH, TaAKHE KakK, HAIPUMeED,
conu  KampwioBoH KuCIOTel U N,N-IMMETHISTaHONAMUHA, MOP(OJIMHA WJIH POICTBEHHBIX
AMUHOB, KOTOpBIE MPEACTABISIOT cOO0H 3(pdekTuBHbIE HHTMOUTOPBI TOBEPXHOCTHOH KOPPO3UH,
KOTOpBIE MOTYT ObITh HAHECEHbI B KAueCTBE IMOKPBITHS HA apMaTypHbIE CTEP)KHHM B IIEJISIX
co3aHusl Ha OETOHe YJy4YLIeHHOW CBs3yIollel rpaHuipl pasgena. Kpome Toro, Moryr ObITh
HAHECEHbl U APYrue MUTPUPYIOILIME BELIECTBA, KOTOPBIE MPOSBISAIOT CBOE ACHCTBUE B TEUEHUE
WHUILMMPOBAHMUS TPEeUMH B OETOHE Ha TpaHMIEe pasfena apMaTypHBIX CTEpKHEH B LENsIX
OnmokupoBaHus HanbHeime koppo3uu. Kpome Toro, onpeneneHHble KOMIIOHEHThI IITMXThI HA
TPAaHULIE pa3/iesia CTEKJSTHHBIX BOJIOKOH, TaKU€ KaK OJHO WJIM HECKOJBbKO BEINEeCTB M3 COJIeH
aKPHUJIOBOHM KHUCIIOTHI, TerpadTopobopara HATPUsl MJIM aMMOHWHS, WM CHIMBAIOLINE BEIECTBA,
TaKHe KaK MEeHTa3PUTPUT WJIM UTAKOHOBAs KUCJIOTA, UM CHJIbHBIE CIIHBAIOLIHE BEIECTBa, TAKHUe
KaK CHJIAH/CHJIAHOJI, HAMpUMep, OKTWICHJIAH, OOPa3yIOT YCTOMYWBBIA MACCUBUPYIOIIUN CIOH
WIN CIIOCOOHBI B3aUMOJEHCTBOBATD C TOJMKOHACHCUPOBAHHBIME CHUJIMKATAMH HA MOBEPXHOCTH
CTeKJla B LeNsAX OJOKMPOBAHMS WM HMHTCHOMPOBAHHMS BOABI W TMOCTYIUICHHS LIEJNIOYH B
MOMU(ULIMPOBAHHBIN CJIOW Ha TpaHuLEe pasfena. [paHWma pasiena MeXKAy CTEKIOM W
MOAU(UIUPOBAHHBIM CJIOEM sIBJIsIETCs Ooee 3(PPEeKTUBHON, YeM HEMOIU(PHUIIMPOBAHHOE CTEKIIO
B TPEAOTBPALIEHUN TOCTYIUIEHUS] BOAbL. Ha MOABIIKHOCTH BOIBI B HEMOAU(DHUIIMPOBAHHOM MU
MOAU(HUIUPOBAHHOM CTEKJIE OKa3bIBAIOT 3HAYUTENIBHOE BIIMSIHUE XUMHUECKHE B3aMMOACHCTBHS
¢ TBepmoii ¢a3oil. B  ycnOBHAX HACBINIEHHS JOUOKCHAA KPEMHHUS MEepPECTPOEHHBIN
MOAU(UIUPOBAHHBIN CIIOH JOCTUTAET PABHOBECHUS C PACTBOPAMHU B 00BEME H IOpPax, U CKOPOCTh
OCTAaTOYHOM KOPPO3UH YMEHbINAETCS B 3HAUUTENbHON CTENEHU BCIEACTBHE OTrPaHUUYMBAIOLINX
TpaHcopT 3(dexkToB BOMM3M MOBEPXHOCTU CTekja. MmeanbHblE YCIOBHS IJISI YCTOHYHMBOIO
MIACCUBUPYIOIIETO CJIOs, KaK IPaBHJIO, TPENCTABISIOT COOOW TeMIleparypa, COCTaBJISIOIIAs

MeHee yeM 90°C, 3Hauenue pH B nuanasoHe oT 7 10 9,5 U HaCHIIEHHbIN JUOKCUIOM KPEMHUS
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pacTBOp, YTO SIBJISIETCS] ONTHUMAJIbHBIM JJI TUApPATAlMd OETOHAa Ha TPaHUIlE pa3desia MEXIy
CBSI3YIOIINM BEIIECTBOM U apMATYPHBIM CTEPIKHEM.

[00081] HonomHuTenbHbie 1OOABKH MOTYT MPENCTABISTE COO0M MHOTO(YHKIIMOHAIbHBIE
HATIOJTHUTEIN Ui Pa3HOOOPAa3HbIX HeJiel, Takue Kak oOecredeHrne MPUBJICKATEIbHOTO I[BETa U
BHEIIHETO BUJA MMOBEPXHOCTH, YJIYYIIEHHE XaPAKTEPUCTHK aATE3HH/KOTE3HH IJIsl IPOYHOCTH U
JKECTKOCTH, YMEHBIICHUE YCAJKH, YCTOHYMBOCTb K YJbTPAaQHUONETOBOMY H3JYUYEHHIO,
AHTUKOPPO3MOHHAsI CTOMKOCTb M OJHOPOAHOCTb KOHCOJHUAAIMH C COOTBETCTBYIOIIUMHU
noryckamu paerajeil. [IpumepHble HAMOJIHUTENN MOTYT MNPEACTABIATH COOONW TEeXHHYECKUH
yrJepoA, YepHbI MATMEHT Ha OCHOBE OKCHUIOB JKejie3a, TPUTHAPOKCHA AJTIOMUHUS, KapOOHAT
KaJIbLIMSL, COJIM METAJJIOB U JKUPHBIX KUCJIOT, B TOM YMCJIE CT€apaThl LIMHKA U KaJbLHs, & TAKXKe
TJIMHA, Takas Kak KaoysuHoBas riauHa. KoHkperHble pusndeckue u (PyHKIIMOHAbHBIE CBOMCTBA
HATIOJIHUTEJISA, & TAK)XKE€ KOJIMYECTBO HAMOJHUTENS B U3AEJUU U3 KOMIIO3UIIMOHHOTO MaTepuasa
MOYKHO PEryJIUpOBaTh AJISi TOCTHKEHHUS JKENATEIbHOW XapaKTePUCTUKU WM (PYHKIIMOHAIBLHON
LIEJIH.

[00082] Uspenue u3 KOMIIO3MLIMOHHOTO MaTepuajia ¢ BBICOKUM MOJIYJIEM YIPYTroCTU
MO>KET COAEPKaTh HATIOJHUTENb B KOJUYECTBE, COCTaBIIsItOLIEM OT okoiio 0 1o 20 mac. 4. Ha 100
Mac. 4. KOMIIO3UIMH, B TOM YHCJIE OT OKOJIO 3 10 0KoJjio 16 mac. 4. Ha 100 mMac. 4. KOMITO3UIIUH,
oT okoJI0 5 110 okoJo 13 mac. 4. Ha 100 mac. 4. KOMIO3ULIUU U OT OKOJIO 6 10 okoso 10 mac. 4.
Ha 100 mac. 4. komno3zuiuu. COrlaCHO HEKOTOPHIM MPUMEPHBIM BapHAHTAM OCYIIECTBJICHUS
U3JIeNTie W3 KOMIIO3ULMOHHOTO MaTepuaja ¢ BBICOKMM MOXYJIEM YIPYrOCTH CONEPKUT
HAIMOJHHUTENb B KOIMYECTBE, cocTaBisitoieM oT 10 mo 16 mac. 4. Ha 100 mac. 4. KOMITO3UIIUH.

[00083] CornmacHO HEKOTOPHIM TPUMEPHBIM BapHAHTAM OCYIIECTBJICHHUS CONIEpKAHUE
HAIMOJHUTEISI HA OCHOBE TJIMHBI B KOJIMYECTBE, COCTaBJIsItoIeM okoyio 5-10 mac. 4. Ha 100 mac.
Y, KOMITO3WMIIMH, B H3IENUM W3 BHHUJICIOKHOI(UPHOrO KOMIIO3UI[MOHHOTO MaTepuana ¢
BBICOKMM MOJIYJIEM VIPYrOCTH W CONEpPIKaHHEeM CTekja, cocrapisitomuMm 71% mo obbemy,
obecriedyrBaeT TMOBBIIIEHHYK OJHOPOAHOCTb KOHCOJNMIAIMM W YMEHbBIIEHUE YCAIKH IpH
OIIHOBPEMEHHOM COXPAaHEHUU MPOYHOCTU MPH PACTSHKEHUH, U3MEPSIEMON COTJIACHO CTaHAapTy
ASTM-D7205 u cocraisironeii 6onee uem 1000 MITa u B HeKOTOpBIX ciydasix 6osee dyem 1200
MI]a.

Cnoco0 nyarpysuu

[00084] KoMIO3MLMOHHBIA MaTepual C BBICOKUM MOAYJEM YIPYTrOCTH COTJIACHO
HACTOSIIIEMY M300PETeHHIO U3TrOTABIUBAIOT, UCIIONB3Ys Coco0 mynTpy3uu. Crocod mynTpy3un
OCYIIECTBJISIFOT C MPUMEHEHUEM MyJNITPY3UOHHOM JIMHUH, CUCTEMBI U. T. . COTJIACHO HEKOTOPHIM
NPUMEPHBIM ~ BapHAaHTaAM  OCYLIECTBJIGHHST CHOCOO  TYJITPY3UH  HCIOJB3YIOT,  YTOOBI

W3rOTaBIMBATh APMATYpPHBIN CTEpKEHb U3 KOMIIO3ULIMOHHOTO MaTepuana. Kak npeacrasieHo Ha
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¢ur. 1A u 1B, nyntpy3nonnyoo nuHu0 400 COrIacHO MPUMEPHOMY BapHAHTY OCYIIECTBIICHUS
MOXET OBITh HCIIOJNIb30BaHA, YTOObI H3rOTABIMBATH AapMaTypHBIH crepkeHb 490 u3
KOMIO3ULIMOHHOrO Marepuana. llynrpy3nonnyro nuHuio 400 COCTaBISIIOT MNUTAKOIIMI MOAYJb
410, monumepHast BanHa 420, HeoOs3aTeNIbHOE MOTOYHOE HAMOTOUYHOE yCTpoicTBO 430, OmHO
WIN HECKOJIBKO IMPEIBAPUTENBHBIX (POPMOBOUYHBIX MpHcrocodnernit 440, OnuH MM HECKOJIBKO
MyHALWTYKOB 450, ynpasistomas ctanuus 460, BeiTsiruBaromas cexkuus 470 u pexyiuas CeKLus
480. Kakx mompoOHO ONMMCAaHO HMXKE, TaKKE€ MOJXKET MPHCYTCTBOBATH CTAHLIMS TMOBEPXHOCTHOMN
0o0paboTku (He mpowLTOCTpUpOoBaHHas). IloBepxHOCTE 0O0pabOTKa MOXKET MPOHCXOIUTH [0
W/ WK TIOCIIe pa3pe3aHysi U3TOTOBJIEHHBIX MYATPY3HeH cTep kHel B pexxyei cexuuu 480.

[00085] Ilyntpysmonnas numHua 400 oOecreuynBaer, YTO MCXOAHBIH MaTepua
(HampuMep, CTEKJISTHHOE BOJIOKHO) M €ro COOTBETCTBYIOINAs 0O0paboTka THIATENIbHO
PEeryJaupyrOTCs B OTHOLIEHUM COAEPKaHUs BOJIOKHA, COCTaBa CMOJIbI, MPOMUTHIBAHUS CMOJIOH,
CTPYKTYpbl BOJIOKHA, BBIDABHMBAHHsS IOCPEACTBOM IPEIBAPUTEIBHOTO  (HOPMOBOYHOTO
NPUCTIOCOOJICHUS, BBICYIIUBAHNS U HATPEBAHMS, CMAYMBAHUSI, IPOMUTHIBAHUS, KOHCOIUAALUH U
OTBEPKIEHUS C MTOJyYEHUEM HEITPEPHIBHOIO CTEPKHSL.

[00086] IMuraromuit moxynap 410 HampaBisieT B MpoLECC MYJITPY3UH HMCXOIHBIN
Marepual, Harmpumep, coOpaHHble poBHHTM 402 M3 CTEKISIHHBIX BOJOKOH 404, Hampumep,
posunru Type 30®, kotopsie mocrasisier kommnanuss Owens Coming (Toneno, mrar Oraiio,
CIIA), naxopsimuecst Ha KaTyuiedHor pame 400 MM aHAJOrMYHOM ycTpoiicTBe. PoBunru 402
MOTYT NMPENCTABIATb COOOH OAHOBOJIOKOHHBIE POBUHTH H/MJIH MHOTOBOJIOKOHHBIE POBUHTH.

[00087] CornmacHO OXHOMY IIPUMEPHOMY BapHaHTy OCYINECTBJIEHHS B IUTAIOLIEM
moxaysie 410, kak npencrasieHo Ha Gur. 1A u 1B, UCMONB3YIOTCS MHOTOBOJIOKOHHBIE POBHUHIH
402 B 3aBUCUMOCTH OT 3KeJaTeJbHOro auamerpa crepxkHs. Konen kaxagoro posunra 402
NOCTYIaeT B TOJMMEPHYK BaHHy 420 B HampaBJIeHUH NYJITPY3UH, KOTOpoe OOO3HAuYeHO
crpenkoi 408.

[00088] CorjmacHO 3TOMYy BapHWaHTy OCYINECTBJICHHs BOJIOKHa 404 mocTynmaroT uepes
kiaetka 412 wiam apyras KOHCTPYKIHMS, TakuM oOOpasoMm, uTO BOJIOKHA 404 3anerisroT
Haxoxsimuecss B Hed Oanku 414. banku 414 mpunmaroT nmepBOHAYAIbHOE HATSIKEHUE BOJIOKHAM
404 B npouecce ux npomnyckanus depes kiuetky 412. Kpome toro, knerka 412 csoum aenictsuemM
UHHLIUUPYET PACIOJIOKEHHE KOHIOB BOJNOKOH 404 u mpubmmkaer uX OPYyr K APYTy Iepen
MPONYCKaHNEM KOHIIOB Uepe3 HampasJisiroinee npucrnocobdnenue 416.

[00089] Hanpagnstomee npucrnocodienne 416 conep:kut MHOKeCTBO oTBepcTuii. KoHen
KaKIOro wu3 BOJOKOH 404 mnpomyckaeTcs dYepe3 OJHO M3 OTBEPCTUN B HAMPaBJSAIOLIEM
npucnocobnennu 416. B pesynbraTte 3T0r0 BojiokHa 404 pacnonararotcst OJiuke IPyr K IPyry U

CTAHOBSITCS NAaPAJUIEIbHBIMU IO OTHOLIEHUIO APYT K APYTY, KOraa BOJIOKHA 404 BBITATUBArOTCS B
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TexHojiorndeckom HampasiaeHun 408. Takum oOpa3om, korma BosiokHAa 404 BBIXOAAT U3
HaNpaBJSIIOLIEro npucrnocodnennst 416, OHM HAuYMHAIOT OOpa30BBIBATH IIHYPOMOJOOHBIN
sneMeHT 418 (nanee Ha3bIBACTCS] TEPMHUHOM IIHYPY).

[00090] [Tayp 418 3aTeM MPOMyCKAIOT Yepe3 MOJUMEpHYIO BaHHY 420, Takum oOpasom,
YTO CMOJIa B oNMMepHON BaHHe 420 okpy»kaeT WHyp 418 1 NpOHUKAET B MPOCTPAHCTBA MEXIY
BosiokHaMu 404, kotopbie 00pasyroT wHyp 418. [layp 418 BeIXOAUT U3 MOTUMEPHOH BaHHBI 420
B BU/I€ IPOMUTAHHOIO IHYypa 422.

[00091] TIlomumepnass BaHHa 420  COHEPKUT  BHHWICIOKHIQHPHYIO  WIH
MOAU(PHUIMPOBAHHYIO TEPMOPEAKTHUBHYIO CMOJy, Y KOTOpPOH VIUIMHEHHE IIpH pa3pbiBe
coctaBnsier Oonee uem 4%. Baxno, 4ro cMona nposiBisAeT HEOONBIIYIO YCAAKy IpHU
OTBEP)KACHUH, KOTOpas COCTaBIsieT, Hampumep, 3-7% B 3aBUCHMOCTH OT COCTaBa, 0Oe3
3HAYHUTENIbHBIX OCTATOYHBIX HANpPSDKEHUH, B Pe3yJbTaTeé KOTOPBIX MOIYT OOpa3OBBIBATHCS
MyCTOTbI, MUKPOTPEIINHbI WUJIN PACLIEIUICHUs], BbI3bIBAsl NPEKAECBPEMEHHOE DPa3pyLICHUE IOA
BO3JIEMICTBUEM OKpY’KaroIeil cpenbl M mpobsembl ponroBedHOCTH. COIJacHO OIHOMY
NPUMEPHOMY  BapUAaHTy  OCYLIECTBJIEHHs CMOJia KOMIO3MLMSI — MPENCTaBsieT  coOoi
MOAM(UIMPOBAHHYIO CMOJY Ha OCHOBE BHMHMWIICIOKHO3(pHpHOH MarpuuHOil cmoisl Ashland
1398, xoropyro nocrasnser komnanus Ashland, Inc. (Kosunrron, wrar Kenrykku, CIIA), wiu
Interplastic 692 unu 433, xotopyro noctasisier komnanus Interplastic Corporation (Cent-Ilou,
mrat Munnecota, CIIIA), B KOTOpPOH IUIOTHOCTh CLIMBAHMS OMNPEAENSIETCS COOTHOLICHUEM
n00aBIEHHOTO CTHUPOJILHOTO MOHOMEpa JJisi CBOOOIHOPAJAMKAIBHOIO aBTOKATATHTUYECKOTO
OTBEPKIEHUS U JOCTHKEHUs TeMIIepaTypbl CTeKinoBaHus Tg B mpeaenax auanaszoxa ot 100°C no
130°C. AKpWJIOBBIH, HOBOJIAYHBIA WM AULUKIONEHTaqueHoBbli (DCPD) MoHOMeEp, KOTOpBIi
3amemaer 4actb (Hampumep, or 10% npo 30%) cTupoda, MOXET YJy4InaTh >KECTKOCTb U
BJIATOCTOHKOCTb, & TaK:ke 00ECIeunBaTh BBHINIOJHEHUE CTAHAAPTOB B OTHOLICHWH OTHS, JAbIMA U
tokcnuHocT (FST). BriOOp cMombl sl KOHCTPYKLMH JOJDKeH obecredynBaTh OalaHC
CTOMMOCTH W BIIUSIHUSI Ha 3Ha4YeHue Tg, MOAyJb YIPYTrOCTH U MPEeNoTBpaIleHHue 0Opa3oBaHUs
TPELIMH/MUKPOTPELIUH B CTEPIKHE, Y KOTOPOTO MOIMEPEYHOE CeueHue cocTapisieT bonee yem 0,8

MM, MIPH YPE3MEPHO BBICOKONH CKOPOCTH OTBEPKACHHUSI.

XapakTepUCTUKN BUHHJICIOKHO3(DUPHOM Cranpapr ans CaolicTBO
CMOJIBI UCCIIEIOBAHHSA
JoarosedHOCTh 0€3 ¢loKHOTO nmonmddupa ASTM D7957 5.2|00ecnedenne pu3muecKux

CBOWCTB U BBIMIOJIHEHUE

TpeOOBaHUN TOJITOBEYHOCTH

CrexnoBanue (WM TeMriepaTypa Hadajia ASTM E1356 Tg> 120°C

tepmudeckoit nepopmarm HDT)
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VY anuHeHue npu pacTsKEHUU WM pa3pblBe ASTM D638 >4,5%
Moaynp ynpyrocTu npu pacTs>KeHUU ASTM D638 > 3200 MIla
ObbeMHas ycamka <7%

[00092] Kak oTMeueHO BbIlIE, CTEKJIsIHHBbIE BOJIOKHA 404 u3 mutaromero moayis 410
NPOXOASIT Yepe3 MOJUMEepHYr BaHHY 420 TakuMm oOpa3oM, 4YTO CTEKJSTHHble BOJIOKHA 404
NOKPBIBAKOTCS CMOJIOW (T. €. CMAauuBAIOTCs), M TPOCTPAHCTBA MEXAY MPUIIETAIOIIUMU
BOJIOKHAMH 3aIlOJIHAIOTCS JOCTATOYHBIM KOJUYECTBOM CMOJIBI (T. €. MPOHCXOJUT CKBO3HOE
CMayMBaHWE WM IpONUTHIBaHHE). bonee KOHKpeTHO, Ha mynTpy3uOHHOH JnuHMH 400
UCTIONIb3YETCS MHOTOCTYIIEHYAaTOe IpeABapUTENbHOEe (POpMOBaHME, B pe3yJbTaTe KOTOPOTO
CTEKJIsIHHbIE BOJIOKHA 404 OpUEHTUPYIOTCS B BEPTHUKAJIbHOM U FOPU30OHTAJIbHOM HAIPABJIECHUSX
I PacIlONIOKEHWsT B OAHOM WJIM  HECKOJNBKUX  IPENBAPUTENBHBIX  (POPMOBOYHBIX
npucnocodnenusx 440 mocine TOro, Kak OHU NPOXOIAT uepe3 MoJuMepHyro BaHHy 420. B
pesyjJpTaTe 3TOr0 Ha KaXIOM OTHAENbHOM CTYNEeHU MNyaTpy3uoHHOM suHuu 400
COOTBETCTBYIOIINE BOJOKOHHBIE ITyYKH KOHCOIUIUPYIOTCS M MPHOOPETAIOT CONEPIKaHMs CTEKIIa,
cocraisiroriee 70% wumu 6onee, 80% unu Oosnee wim 83% wnu 6onee mo macce, uau 68% uau
Oonee o oObeMy koraa BoJokHa 404 MPOXOIAT Yepe3 OAUH WM HECKOJIBKO MyHAIITYKOB 450.

[00093] OngHO MM HECKOJIBKO MPEABAPUTENbHBIX (POPMOBOUHBIX MpUcHocoOnenuii 440
CMOCOOCTBYIOT PACIOJIOKEHHIO M BBIPABHUBAHUIO HCXOJHOIO MaTe€pHaa, COAEPIKaIero CMOIY.
Kpome TOro, omHO MM HECKOJBKO MpPEIBapHUTENbHBIX (POPMOBOUHBIX mpucnocodaeHui 440
CIIOCOOCTBYIOT COBMECTHOH YNAaKOBKE BOJIOKOH TaKMM CHOCOOOM, KOTOpPBIN MpenoTBpaIiaeT
CBSI3bIBAHUE, TEPEIVICTEHHEe U JPYyTrUe HEKeNaTelbHble MPOOJeMbl B OTHOLIEHHH HCXOJHOTO
MaTepuana.

[00094] HMcmonb30BaHHE MHOTOCTYNEHYATOrO MPEIBAPUTENLHOTO (POPMOBAHMS TaKXKe
o0ecreynBaeT CEeJeKTUBHOE pACIOJOKEHHE BOJIOKOH PAa3JIMYHbIX THUIOB (Hampumep,
CTEKJISIHHBIX M YIJIEPOJHBIX BOJIOKOH, COYETAHUM CTEKJISIHHBIX BOJIOKOH Pa3JIMYHBIX THUIIOB,
COYETAaHUI BOJOKOH pAa3JIMYHBbIX AMAMETPOB), B pe3yJbTaTe 4ero oOpasyercss THOPHUIHBINA
CTep)KeHb, WMEIOLIUI TMOBBIIEHHBIH MOAYJIb YIPYIOCTH WJIH JPYyrHe XapaKTepUCTHKU.
Hcnonb3oBaHue BOJOKOH pa3jIMYHBIX AMAMETPOB B MCXOJHOM MaTepuane TakKe MOXKeT
yIPOIIATh JOCTHKEHHE MTOBBILIEHHOTO COAECP KaHMsI UCXOHOTO MaTepHana.

[00095] Tlorounoe HamoTO4YHOE ycTpoucTBO 430, conmepikainee, HaAIPUMEP, OOUH WU
HECKOJIBKO MPUBOIUMBIX B JBH)KEHHE POJHMKOB, MOJKET OBITh HCIOJIB30BAHO Ha MYJITPY3HOHHON
muHnr 400 B Ka4eCcTBe PeryJHpYOINEero HaTshKeHue npucrnocodbnerns. HamorouHoe ycTpoiicTBo
430 wmokeT OBITh WCIOJNIB30BAHO, HampuMmep, eciau Tpedyercs Ooyiee 3HAYUTENBHOE
BBITSTHBAIOLIEE YCUIIE HA PaHHEW CTaguM criocoda mynTpy3uu (Harmpumep, Al MPOTATHBAHUS

CTEKJITHHBIX BOJIOKOH 404 uepe3 mnomumepnyro BanHy 420). Kpome Toro, cnocoOHOCTB
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perymupoBaHus HATSKEHUS CTEKJITHHBIX BOJIOKOH 404 MOKET yIIpoIaTh
KOHCOJINAINIO/YITAKOBKY CTEKJISIHHBIX BOJIOKOH 404 mepen WX MOCTYIUIGHHEM B OIHO WU
HECKOJIBKO MPEBAPUTENbHBIX (POPMOBOUHBIX Mpucniocodaennii 440.

[00096] Ilyntpy3uonnas junaus 400 OCYIIECTBISIET MpeABapUTEIbHOE (HOPMOBAHUE,
NpeABapUTEIbHOE  HarpeBaHWe U TPEABAPUTENbHOE  CMAuMBaHHE  HENPEPHIBHOIO
KOJUTMIMHAPOBAHHOTO POBHMHTA Uil KOHCOJNMAALWHU CONEPKAHUs CTEKJA, COCTABISIOIIEro Oonee
yeM 85% TO Macce, C BBICOKOW CTEMEHbIO BBIPABHUBAHUS, NPEICTABISIOMEro CoOok
OTKJIOHEHHE OT OJHOPOJHOI OpPHEHTALMU B Ipeenax MOMEepPEevYHOro CEUEHHUs, COCTABISAIOLIEe
MEHee 4eM S5 rpaaycos.

[00097] CornacHO HEKOTOPBIM MPUMEPHBIM BapHaHTAM OCYILUECTBJICHMsS] OJUH WU
HECKOJIBKO CTPUMIEPHBIX MYHAUTYKOB 450 MCMNONB3YIOT NEpel OJHUM WM HECKOJIbKUMHU
NyJITpy3UOHHBIMU MyHamTykamu 452, CornacHO HEKOTOpPbIM INPUMEPHBIM  BapUaHTaM
OCYILECTBJICHUS] OJJUH WJIM HECKOJIBKO CTPUINIEPHBIX MyHAIITYKOB 450 U OAMH UM HECKOJBKO
NyJTPY3HOHHBIX MYHALITYKOB 452 MpencTaBisitoT cOOOH OMUH M TOT ke HaOOp MYHALITYKOB.
Korna wucnonp3yloT MHOXECTBO CTPUINEPHBIX MyHAWTYKOB 450, OTBepcTHE B KaXKAOM
CTpUNIIEPHOM MyHAWTYKe 450, Kak @pPaBUJIO, SBISAETCA MEHbIIE, YE€M OTBEPCTHE B
NpeALIeCTBYIOIIEM CTpumnepHelM MyHATyke 450. CrpunnepHele MyHAIITYKH 450 ypansioT
M30BITOUHYIO CMOJY C IIPONUTAHHBIX BOJIOKOH U JOMOJHHUTEIBHO KOHCOJIHIANPYIOT BOJOKHA 404
B npouecce GopMoBaHus CTepKHs 454.

[00098] IlpenBapuTenbHOE HarpeBaHHe CTeKJa yAalsieT OCTaTOYHYK BIAry W
o0ecrneynBaeT CHUKEHHUE BA3KOCTH CMOJIbI Ha MIOBEPXHOCTH CTEKJIA, YTO YJIy4YLIaeT CMaYHBAHUE
U mnponuTbiBaHKe. MokeT ObITh HCHONB30BAHO JI000E MOAXOASIIEe MPHUCIOCOOICHHE st
o0ecrieyeHns1 HarpeBaHus CTeKJa. Takoe MpenBapUTEIbHOE HATPEBAHHE MOXKET MPOUCXOIUTh BO
MHO>KE€CTBE TOUEK HA NPOTSLKEHUU MyATPY3UOHHON uHUU 400.

[00099] IlpenBapurenbHOE CMA4YMBaHHUE  CTEKJISIHHBIX  BOJIOKOH  yIPOIIAETCS
MOCPEACTBOM MPSIMOTO HArpeBaHUsl CMOJbI WM HWHOTO pPEryJHMpOBaHUs BS3KOCTH CMOJBI B
nonuMepHoN BaHHe 420 1 BBIAEPKUBAHUS WU INOMELICHUS B 33JaHHOE IIOJIOXKEHUE B
npeaBapuTeNbHOM  (OPMOBOYHOM mpucrnocoOnennn 440 B memsix oOecrnedeHHs JydInero
CMa4yMBaHUE CMOJIBI il OoJiee TUIOTHOH KOHCOJMAALMHU TIOCPEACTBOM YAEPKUBAHUS H/HIN
HATSDKEHHWsT Tepen  rejgeoOpa3oBaHMEM — BHHWICIOXKHO3(pUpPHOW cmoma. B kadectse
ANbTEPHATHBBI, HArpeBaHHE MOXET OBITh OCYINECTBIEHO KaK KOCBEHHOEe (Hampumep,
pPagMovYacTOTHOE) HArpeBaHHE, YTO MOXKET oOecrmeuuBarh Oojiee PaBHOMEPHOE HarpeBaHUe
U3HYTpU Hapyxky. PasnuuHble codeTaHus JUHEHHOW IUIOTHOCTM U JAWAMETpa CTEKJISIHHBIX

BOJIOKOH MOryT OBITh HCITOJIb30BAHBI A JOMOJHUTECIBHOTO  YJIYUILICHUS OAHOPOAHOCTU
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CTEKJITHHOW YIIAaKOBKH, B PE3YJbTaTe 4ero OOECHeuMBAETCS yBEJNYEHHE OObeMa CTEKIISTHHBIX
BOJIOKOH.

[000100] ITocne mocTymieHHs B OOWH WJIM HECKOJbKO MyHAIITYKOB 450, 452, urto
npeacTaBisieT coO00i KOHEUHYI0 TOYKY KOHCOJNMAALWH, IMOJ AEHCTBHEM TeIula OT OIHOTO HIIN
HECKOJIBKUX MYHIIITYKOB 450 w/mmm 452 mpOUCXOIUT CIIMBAHHE TEPMOPEAKTUBHOW CMOJIBI, B
pe3yJbTaTe Yero BBIAENSETCS TEIUIO BHYTPU KOHCONMAMPOBAHHBIX BOJIOKOH 422, u obpasyercs
CTepXKHEeTIOAO0OHbI 3JeMeHT 454 (majee HA3bIBAETCSI TEPMHUHOM «CTepikeHby»). CoryiacHo
HEKOTOPHIM NPUMEPHBIM BapHaHTaM OCYILNECTBJICHUS CIHpasibHas OOMOTKa (Hampumep, H3
CTEKJITHHOTO BOJIOKHA) HAHOCUTCS Ha CTepkeHb 454 nus obecredyeHuss KOHCONMMIALMU U
pasmMelneHus BOJOKOH 404 Ha CTepaKHE.

[000101] Ha nyntpy3uonHoit nuauu 400 4acTO MPUCYTCTBYET YIPABIAIOIIAS CTAHLIMS
460, xoropas mpencTaBisier coOOW uacTh MynTpy3uoHHON nuHMU 400 wiam pacnojaraercs
BONMM3M Hee (Hampumep, Ha IUIOINAAKe). Ympapisromas craHiuus 460, koropas MOXKET
npeacTaBysTh coOol  pacmpeneneHHyro cucremy ympasienus (DCS), obecneunBaer
KOMITBIOTEPU30BAHHOE M/WJIM PYYHOE YIPABJIEHNE U COAepKaHHe MyaTpy3uoHHON auHuH 400, a
TaKKe COOTBETCTBYIOLIME TEXHOJIOTMYECKHUE MAPAMETPhI U YCIOBUSI.

[000102] CrepxxeHb 454 BBIXOOUT W3 OJHOTO WM HECKOJBKUX MyJITPY3HOHHBIX
MYHAIITYKOB 452 W MpOABUTAaeTCs B HampaBlieHUH BbITsruBaroinel cexuuu 470. Crepxens 454
OXJIAKIAETCsl, KOrMa OH JOCTUTaeT BbITSArHBaromed cexkuuu 470, TakumM oOpa3oMm, 4TO OH He
neopMupyeTcss B TOUKaX KOHTAKTa C BBITATHBAIOLINM YCTPOMCTBOM. BhITArHBaroImas Cexuus
470 cmocoOCTBYeT CO3MAHMIO BBITATHBAKOIIETO YCHIIHS, KOTOPOE HEOOXOOUMO B MpOLEcce
OyJITPY3UH, T. €. TOAJNEPKUBAeT HEOOXOAMMOE HATsDKeHHe CTepykHs 454 B mpouecce ero
WU3rOTOBJICHHUSI.

[000103] Hakonen, crepxeHb 454 mocTynaer B pexymyro cekuuto 480, B KOTOPOH ero
paszessarT HAa OTPE3KU M HAMPABISAIOT HA MOCIEAYHOLIYIO TEXHOJOTUYECKYHO ONEPALMIO, TAKYIO
KaK OrepaLusi MOBEPXHOCTHOH 00paboTku. CrepikeHb 454 MOXeT ObITh pa3fesieH Ha OTPE3KU
000 MOAXOAAIIEH JTUHBI, MPUYEM 3Ty JUIMHY YacTO OMpEeAeNseT 3aJaHHOe MPHMEHEHHE.
CornacHO HEKOTOpBIM MPUMEPHBIM BapUaHTaM OCYILECTBIEHUsI CTEP:KeHb 454 pa3iensioT Ha
otpe3ku anuHOH oT 10 ¢ytoB no 75 ¢yroB. CornacHO HEKOTOPBIM NMPUMEPHBIM BapHAHTAM
OCYILIECTBIICHHSI CTEPKEHb 454 pa3iessifoT Ha oTpe3Ku IHHOH oT 20 ¢yToB 1o 60 ¢yros. [Tocne
paspesaHusi ¢ IpUMEHEHHeM WM 0e3 MPUMEHEHUs KaKOW-IMOO IOTMOJHHUTENBHON 00paboTKu
crepkeHb 454 mpencrasnsier cobol apmarypHbIi crepskeHb 490 M3 KOMITO3UIIMOHHOTO
MaTepuana.

[000104] Takum oOpa3om, myntpy3uoHHas JuHus 400 OCYIIECTBIISIET MPEIBAPUTEILHOE

(1)OpMOBaHI/Ie, NPpEABAPUTEIIBHOC HAIrp€BaHUE WU MPEABAPUTCIIBHOC CMadYMBAHUEC HEIPEPBIBHOI'O
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KOJUTMMHAPOBAHHOTO POBHHTA Ul KOHCOJNMAALNU CONEPKAaHMs CTEKJA, COCTABISIOIIEro Oonee
gyeM 85% TO Macce, C BBICOKOW CTEMEHBIO BBIPABHUBAHUS, NPEICTABISIOMEro CoOok
OTKJIOHEHHE OT OJHOPOJHOI OpPHEHTALMU B Ipeenax MOMEepPevyHOro CEUeHHUs, COCTAaBIIOLIee
MeHee YeM S5 TpaaycoB, a TakKe MCHOJb3yeT CTEKJISHHOE BOJIOKHO C BbICOKHUMHU
SKCIJIyaTAllMOHHBIMU XapaKTePUCTHUKAMU ISl TOJNYy4YeHHs KOMIIO3MIIMOHHOIO MaTepuaia ¢
BBICOKMM MOJYJIEM YIIPYrOCTH, NPHYEM O3TOT BBICOKHI MOAYyJb YNPYTOCTU COCTABJSIET IO
MeHnbLuen mepe 60 I'Tla.

[000105] CornacHO HEKOTOPBIM MPUMEPHBIM BapUAHTAM OCYILECTBJICHUs MO MEHbLIEH
Mepe B YacTH IONEPEUHOe CeUeHHE CTePKEHb MOXKET OBbIThb IMOJBIM, MM CEPIALEBHHA MOXKET
ObITb TOPUCTON, a He CIUIOLIHOHN, HarpuMep, MOCPEACTBOM MCIIOIb30BAHUA MYHILITYKOB
NOAXONALINX KOHCTPYKIUH W/Niy KOHPUrypauuii Win APYrux TEXHOJIOruH o0paboTku

N3penue 3 KOMNO3HUHOHHOIO0 MATEPHAJIA C BBICOKHM MOAYJ1eM YIPYrocTH

[000106] MoryT ObITh M3rOTOBJIEHBI KOMIIO3ULIMOHHBIE MATEPUABI C BBICOKUM MOZYJIEM
YIOPYTOCTH, COAEp’KallMe AapMUPYIOLIME BOJOKHA IPU pPa3IMYHBIX 3HAYEHUSAX MAaCCOBOIO
conepskanus BoJOKOH («FWF»). Xors 3Hauenne FWF MoxxeT BapbUpOBaThCs U COCTABIATH OT
Gonee uwem 1% 1o okomo 90%, cCOrylacHO OMNpPENENeHHBIM MPUMEPHBIM BapHUaHTaM
ocyuectsienus 3HaueHue FWF cocrasnsier no menbiueit mepe 70%, B TOM 4UCJIe 1O MEHBbIIEH
Mepe 72%, mo meHbiuelr Mepe 75%, mo MmeHbiuei mepe 77%, u mo MmeHbuied mepe 80%.
CornacHo m00OMYy U3 MPUMEPHBIX BAPUAHTOB OCYINECTBJICHUS KOMITO3MLIMOHHBIN MaTepuai ¢
BBICOKUM MOZYJIEM YIIPYTrOCTH MOXkeT uMmeTh 3HaueHue FWF, cocrasnstomee ot 75% no 90%, B
TOoM uucie ot 77% 1o 88% u ot 80% no 86%.

[000107] KoMmo3uunoHHbIE MaTepuaibl C BBICOKMM MOIYJEM YIPYTrOCTH, KOTOPBIE
U3TOTOBJICHBI B COOTBETCTBUM C KOHLEIIMSIMH HACTOSIIIEro H300pPETeHHs, TMPOSBISIOT
yIy4IIeHHbIe (PU3NYECKHE CBOWCTBA M AHTUKOPPO3UOHHYKO CTOMKOCTh IO CPAaBHEHHIO C
apMHUPOBaHHBIMU KOMITO3ULIMOHHBIMU MaTepHallaMi, KOTOpbIe H3rOTOBJIEHbI C UCIOIb30BAaHUEM
TPaJAULIMOHHBIX CTeKJsAHHBIX BojokoH Tuna ECR. Kak ynomsiHyTOo BBIIIE, u3fenue us
KOMIIO3UIIMOHHOIO MaTepuaja C BBICOKUM MOJYJEM YIPYTOCTH TMpPOSBISET IOBbIIIEHHBIH
MOZYJIb YIPYTOCTH, COCTABISIOMMI 110 MeHbIueld mepe 60 I'Tla, B TOM uncie no MeHblIen Mepe
64 I'Tla, no menpuient Mepe 65 I'Tla, no menpiieit mepe 66 I'Tla u no mensel mepe 68 I'lla.
CornacHO HEKOTOPBIM NMPUMEPHBIM BapUaHTaM OCYILECTBIEHUs U3/eNie U3 KOMIIO3UI[MOHHOTO
MaTepuaia ¢ BbICOKMM MOAYJEM YIPYTOCTH MPOSIBIISIET MOAYJIb YIPYTOCTH, COCTaBIsAOWUN 60
I'Tla no 75 I'Tla, B Tom uncine ot 64 I'Tla no 73 I'Tla u ot 65 I'Tla 1070 I'Tla. Monyne ynpyroctu
U37eNs U3 KOMIIO3ULMOHHOTO MaTepHualia U3MepsiioT B COOTBETCTBUU cO cTaHzaptoM ASTM

D7205.
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[000108] CorjmacHO  HEKOTOpPBIM  MPUMEPHBIM  BapUaHTaM  OCYIIECTBJIECHMUS
KOMITO3ULIMOHHBIE MaTepuajbl C BBICOKMM MOJYJIEM YIPYTrOCTH, KOTOpPbIE M3TOTOBJIEHBI B
COOTBETCTBHH C KOHLIENIMSIMUA HACTOSIIIErO M300PETEeHNUs], MPOSIBIIOT MOMYJIb YIIPYTOCTH TPU
u3ruode, cocrasisomui no Menbiei mepe S0 I'Tla, B Tom uncne mo menbiiei mepe 52 I'Tla, mo
meHnbien mepe 55 I'Tla u no menbsweln mepe 56 I'Tla. KomMno3uunoHHbIe MaTepuansl ¢ BBICOKUM
MOZYJEM YIPYrOCTH, KOTOpBbIE H3TOTOBJIEHBI B COOTBETCTBUU C KOHLEMNLUAMH HACTOSILIETO
U300peTeHNs], MPOSBISIOT MOBBIIIEHHBIH MPOYHOCTh MPHU M3rHOE, COCTABISIFOIINN MO MEHbIIeH
mepe 1220 MIIa, B ToM uncine no menpuien Mepe 1250 MIla, no menben mepe 1285 Mlla, no
menbwen mepe 1300 MlIla, no menbiieir mepe 1350 MIIa, no mensmen mepe 1400 Mlla, no
menben mepe 1450 MlIla, no menbmen mepe 1500 Mlla u no menspiei mepe 1550 MIIa. Kax
MOZyJIb YNPYTOCTH MPU U3THOE, TaK U MPOYHOCTh MPU H3THOE U3MEPSIOT B COOTBETCTBUU CO
cranpaproM ASTM D790.

[000109]  CormacHO  HEKOTOPBIM  IPUMEPHBIM  BapUaHTaM  OCYLIECTBJIECHHUs
KOMITO3ULIMOHHBIE MaTepuajbl C BBICOKMM MOJYJIEM YIIPYTOCTH, KOTOpPbIE M3IOTOBJIEHBI B
COOTBETCTBHH C KOHLEMIMAMHU HACTOSINEr0 M300pPETEeHHs, MPOSIBJIIOT MOAYJb YIPYTOCTH INPH
pacTsKEeHUH, COCTaBsAOWUN Mo MeHbleill Mepe 50 I'Tla, B ToM uucie mo MeHelield mepe 62
ITIa, no menbwelni mepe 65 I'Tla, mo menpmein mepe 67 I'Tla u no mensweit mepe 70 ITla.
CornacHo HEKOTOPBIM NPUMEPHBIM BapHaHTaM OCYLIECTBIEHHUS] KOMIIO3ULIIOHHbBIE MaTe€pHabl C
BBICOKMM  MOAYJEM YIPYroCTU TMPOSIBJSIIOT MOAYJb YINPYrOCTH TPU  PaCTSKEHUH,
coctaBystromuil ot 0koao 60 1o oxono 75 I'Tla. Moaynp ynpyroctu npu pacTsKEHUN U3JETIHs
13 KOMIO3ULMOHHOTO MaTepHralia U3MepsitoT B COOTBETCTBUH co crangaproM ASTM D7205.

[000110] CormacHO  HEKOTOPBIM  MPUMEPHBIM  BapHaHTaM  OCYILECTBJICHUS
KOMITO3ULIMOHHBIE MaTepuajbl C BBICOKMM MOJYJIEM YIPYTrOCTH, KOTOpPbIE M3rOTOBJIEHBI B
COOTBETCTBHHM C  KOHLENUUSMH  HACTOSIIEr0  HM300pETeHMs, MPOSIBISIOT  BBICOKYIO
AHTUKOPPO3UOHHYIO CTOMKOCTb, KOTOpas YBEJIMYMBAET MNPOAOJIKUTENBHOCTh 3KCILTyaTalluu

H3EJINMA U3 KOMITIO3UITMOHHOTI'O MaTEpHraia.

IIpumepsl

[000111] CnenyeT mOHMMATh, 4TO O0BEM OOIIUX KOHIICMLIUN HACTOSIIErO U300pETeHHS
HE OrPaHUYUBAECTCS KOHKPETHBIMH TMPUMEPHBIMH BAapUAHTAMHU OCYIIECTBJICHUsS, KOTOpBIE
MPEACTaBJIEHbl M OMNMCAHBI B HACTOSIEM JOKyMeHTe. Ha OCHOBaHMH ITAaHHOTO PAaCKPBITHS
CHEIUATUCThI B JAHHOH OOJIACTH TEXHUKH CMOTYT HE TOJBKO TMOHATh OOIINE KOHIEMIUH
HACTOSIIETO M300pETeHHsT U MPUCYIIUe UM MPEUMYINeCTBa, HO Tak:Ke OOHAPYKUTh OYEBHJIHbIC
pa3HOOOpasHbIe M3MEHEHHsI U MOIU(UKAIIMUA OMHCAHHBIX CIIOCO00B  cucteM. Takum oOpasom,

HaCTOALICE OINMUCAHUE TMPEAHASHAYCHO OJisd pPacCripOCTPaHCHHS Ha BCC TAKHE HU3MCHCHUA U
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MoAU(UKAIMH, KOTOPbIe HAXOAATCS B Mpeaesax uaen U o0beMa OOIIX KOHLENIHH HACTOSIIEro
U300peTeHNs], KOTOPbIE OMMCAHbl W 3asBJICHBI B HACTOSINEM JOKYMEHTE, a TaKKe Ha JIoObIe
COOTBETCTBYIOIIME SKBUBAJICHTBHI.

IIpumep 1

[000112] Beutu mosyudeHbl NMpPUMEpPHbIE apMUPOBAHHbBIE BOJIOKHAMU M H3TOTOBJICHHBIE
MyJATPY3UEH apMaTypHbIE CTEP>KHEBbIE H3JEIHs, COAEpKALIUe BOJIOKOHHOE apMUpOBAaHUE, C
Pa3NUYHBIMU 3HAUEHUSIMH MacCOBOro cojep:kaHuss BOJOKOH («FWF»). Beumm m3roroBneHbl
oOpasupl, coxepskaliue CTeKJIO C BbICOKUMH 3KCIUTYaTAal[HOHHBIMU XapaKTEPUCTHKAMHY,
uMeroniee Monyib ynpyroct, cocrapistomui 89,5 I'Tla («creknmo tuma HP»), u obpasusl,
cozepskamme TpagulonHoe crekio tuna E-CR, umeromee MoayJib ynpyrocTi, COCTABISIOLINM
82 I'TTa. Ha ¢ur. 2 npormuroCTpUpOBaHbl MOAYJIH YIIPYTOCTH OOPa3L0OB apMAaTYPHBIX CTEPIKHEH
IIpU TIEPEMEHHBIX YPOBHSX CONEp KaHMsI BOJIOKOH. Kak mpomunrocTpupoBaHo Ha AaHHOMN ¢urype,
1151 00pa3LOB apMaTYPHBIX CTEPXKHEH, KOTOpbIe coeprany cTtekio Tuna HP Opuin mocTHrHYTHI
Gonee BBICOKME 3HAUEHHS] MOIYJISI YIPYTOCTH, YeM Ul 0OpasLoB, CONep KaNX CTeKJIo Tuna E-
CR, nmpu 0IMHAKOBBIX YPOBHSAX cozep kaHus cTekna. Hanpumep, 11 conepskalero CTekJIo TUIa
E-CR apmMupoBaHHOrO apMaTypHOrO CTEp>KHS TIPH MacCOBOM COJEpPXKAHUMU BOJIOKOH,
coctasysitomnM 0,843, ObUT TOCTUTHYT MOAYJIb YIPYTOCTH, cocTasisitommii 64,6 I'Tla cormacuo
craugapty ASTM-D7205 (apmaTypHblii CTepskeHb #0, HMMEIOLINI IUIOMAAb MOMNEPEYHOro
ceuenust 283,9 Mm*), B TO BpeMms Kak Jisl cOfepikaliero crekao Turna HP apMupoBaHHOTO
apMaTypHOTO CTEpKHsI ObLT JOCTUTHYT MOAYJb YIpyrocTtH, coctaisomuii 70,4 I'Tla, npu
COZIeP’KAHUHU BOJIOKOH HA TAKOM K€ YPOBHE.

IIpumep 2

[000113] Bpun mony4deHbl NpUMEpHbIE aPMHPOBAHHbIE BOJOKHAMH H3TOTOBJICHHBIE
NyJITpy3ueH IUIOCKHE IUIacTuHBL, coxepkammue: (1) creknsHHble BOJOKHA Tmma HP u (2)
TpaJAULIMOHHBIE CTeKJIsiHHble BosiokHa Tuma E-CR. W3rorosneHHele mnyaTpy3ueill IJIOCKue
IUTACTHHBI COZEPKalil OJHOHANPABJICHHBIE BOJIOKHA, copepykaHue (3HaueHne FWF) xoropbix
Haxoamsioch Ha ypoBHe 80%. B uccnenoBanusix ObUTH HCTOJIB30BAHBI IBE PA3IUYHBIE CMOJIBI
CIIOKHOTIONMA(UPHAsT M MOJUypeTaHoBasi. M3roToBieHHbIE MYyATPY3HEH H3Ienus 3aTeM ObUN
WCCJIEIOBaHbl B OTHOIIEHUM 3KCIUTyaTAlMOHHBIX XaPAKTEPUCTUK M CBOMCTB, BKJIIOYass MOAYJb
YIOPYTOCTH NPU M3TUOE U MPOYHOCTD MPH M3THOE, B COOTBETCTBUU €O cTaHmaptoM ASTM-D790;
MOIYJIb YMPYTOCTH TPHU PACTSHKEHUM B COOTBETCTBUM €O craHmaprom ASTM D7205 u
npoYHOCTh TpH MekcnorHoM cipure («ILSS») B cootBercTBuu co cranmaprom ASTM D2344.
Pe3ynbTaTel 3THX HCCIENOBAHUI MPOMILTIOCTPUPOBAHBI HA Gur. 3-6.

[000114] Ha ¢wur. 3A u 3B mOpoWIFOCTPUPOBAH MOAYJb YNPYrOCTH TPU H3rHUOe

HU3IrOTOBJICHHBIX Hy.]'[prBPIGfI IJIOCKHX TILUIACTHH, COACPIKAIIUX OAHOHAIIPABJICHHBIC BOJIOKHA
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tuna E-CR, mno cpaBHEHUIO C W3rOTOBJIEHHBIMU MyJITPY3UE€H IUIOCKUMH IJIACTHHAMY,
copepKalMu BoJOKHA Tuna HP, kak U1t HeHaCBIIEHHON CIIOKHOMOMN3()HUPHON CMOJIBL, TaK U
Uil TIONWYPETaHOBOW cMosbl. Kak NpoMuIIOCTPHpPOBaHO Ha 3TUX (Urypax, IUIACTHHB,
apMupoBaHHble BoJOkHamu Tuna HP, neMOHCTpupyroT yBenudeHHe MOAYJs YHPYTOCTH IpH
mrude, cocrapisitomee 14% B ciydae cnoxkHonommddupHoit cmonel w1 10% B ciydae
MOJIMYPETAHOBOI CMOJIbI, IO CPABHEHUIO C IUIACTUHAMU, ApMUPOBAHHBIMHU BOJIOKHamu Tumna E-
CR. lns nmpuMepHBIX IJIACTUH, apMHUPOBAaHHBIX BoJMoOkHaMu Tuna HP, Ob1 gocTurHyT Monyib
yIPYrocTH npu u3rude, cocrasysromuii 56 I'Tla B ciiyyae HEHACHIIIEHHON CIIOKHOMOMMIPUPHON
cmodbl 1 59 I'Tla B cnydae nonuypeTaHOBOM CMOJIBL.

[000115] Ha ¢ur. 4A u 4B nporyuntocTpUpOBaHa MPOYHOCTh MPHU U3THOE N3rOTOBIIEHHBIX
NyJITpy3ued IJIOCKUX IUIACTHH, COAEp KallUX OJHOHampasieHHble BojokHa Tuna E-CR, mo
CPAaBHEHUIO C W3TOTOBJICHHBIMHU IYJITPY3UEH IUIOCKUMH IUIACTUHAMM, COAEP KALIMMH BOJIOKHA
tunia HP, kak 111 HEHACBIIEHHON CIIOKHOMOMMA(UPHON CMOIBI, TaK U VIS MOJHYPETaHOBOM
cMouel. Kak mpomyunroCcTpupoBaHO Ha 3THX (QUrypax, MJIACTHHBI, aPMHUPOBAHHBIE BOJOKHAMHU
tuna HP, n1eMOHCTpHUPYIOT yBEeIMYEHNH MPOYHOCTb NMpH M3rude, cocrasisiouiee 8% B ciydae
cnoxHOnoNMMdpupHO cmonel 1 4% B ciaydae NMOJMYPETAHOBOH CMOJIBL, 1O CPAaBHEHHIO C
IUIACTUHAMK, apMupoBaHHbIMH BojokHamu tuna E-CR. JInsg mnpuMepHbIX —IUIACTHH,
apMHpPOBaHHBIX BojokHamu Tuna HP, Obuia 1OCTUrHyTa NMPOYHOCTD MPH M3rHbe, COCTABIIAIOLIAs
1296 MIla B cnydae HEHACBIIEHHOW CIOKHOMONMMIpUpPHOU cMmonbl u 1572 MIla B cnyuae
MOJIMYPETAHOBOM CMOJIBL.

[000116] Ha ¢ur. SA u 5B npousutrOCTpUPOBAH MOIYJIb YIPYTOCTU TPHU PACTIKEHHU
W3TOTOBJICHHBIX NYATPYy3WeH IUIOCKUX TIUIACTHH, COJAEP’KaIlMX OJHOHANpPAaBIEHHbIE BOJOKHA
tuna E-CR, mo cpaBHEHHIO C W3rOTOBIEHHBIMU MyJITPY3HE€H IUJIOCKUMH IJIACTHHAMY,
comepKalMK BOJOKHA Tunia HP, kak Uit HEHACBIIIEHHON CJIOXKHOMOMU3(MHUPHON CMOJIBL, TaK U
Ul TIONIMYPETaHOBOM CMoJibl. Kak NpOMJUTIOCTPHPOBAHO Ha JTUX (Urypax, IUIACTHUHBI,
apMupoBaHHble BoJOkHamu Tuna HP, neMoHCTpupyroT yBenudeHHe MOAYJsS YHPYTOCTH IpPH
pacTsbkeHuH, cocrapistomee 13% B crmydae ciokHomonudupHONH cmonbel U 8% B ciyuae
MOJIUYPETAHOBOI CMOJIBI, IO CPABHEHUIO C IUIACTHHAMH, apMUPOBAaHHBIMHU BOJIOKHamu Tumna E-
CR. lns nmpUMepHBIX IJIACTUH, apMHPOBAHHBIX BOJMIOKHaMH Tuna HP, Obu1 mocTurHyT MOaysib
yOPYrocTM MNpu pacTsbkeHuu, cocrasmsrommii 70 ITla B cioydae  HEHaChIIEHHOU
cnoskHonomyupHOH cMojibl 1 62 I'Tla B ciiydae moiMypeTaHOBOH CMOJIBL.

[000117] Ha ¢ur. 6A u 6B npousurocTpupoBaHa MPOYHOCTh MPHU MEKCIONHOM CIBUTE
(ILSS) W3roToBNEHHBIX MyNTPY3UEH IUIOCKUX IUIACTHUH, COAEPKAIIUX OJHOHAIPABJICHHBIE
BosiokHa Tuna E-CR, no cpaBHEHUIO C M3rOTOBJIEHHBIMH MYJTPy3uel MJIOCKUMH IUIaCTHHAMU,

copepKalMK BoJOKHA Tuna HP, kak 11t HEHACBIIEHHON CIIOXKHOMOMN3()HUPHON CMOJIBL, TaK U
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s moymypeTanoBoi cmoubl. [lockonbky 3Hadenuwe ILSS 3aBucut, rnaBHeIM 00pasom, OT
CMOJIbI, pe3yJbTaThl MOKa3bIBAIOT COBMECTHMOCTh Ha IpaHUIlE pasfena cTekiaa U cMoubl. [l
NPUMEPHBIX IJIACTHH, apMUPOBaHHBIX BosiokHaMu Trna HP, 6puto nocturnyro 3navyenne ILSS,
coctasisitomiee SO MIla B ciaydae HEHaChIIEHHOH cioskHOMonu3(gupHoi cmonel u 81 Mlla B
cllyyae TMOJHYyPETAaHOBOH CMOJIBL, YTO COOTBETCTBYET (C (PaKTHUYECKHMM HE3HAYUTEIbHBIM
NPEBBILICHNEM) 3HAYEHHIO, MOJYYEHHOMY JUIS IUIACTHH, W3TOTOBJIEHHBIX C HCIOJIb30BAHHUEM
crekna tuna E-CR.

[000118] Belmme mpencraBiieHo oOImee OMHCaHHE W300PETEHHUs COTIACHO HACTOSIIEH
3asiBK€ B OTHOLIEHMM KOHKPETHBIX BAPUAHTOB OCYIIECTBJIEHUS. XOTs HACTOsIIIee U300peTeHHe
NPEACTaBJICHO B  OTHOLIEHUHM  BAPUAHTOB  OCYLIECTBJIEHHUS, KOTOpPblE  CUMTAIOTCS
NPEATIOYTUTENbHBIMY, B Npeenax 0OIero pacKpbITHs MOKET ObITh CA€NIaH BBIOODP U3 LTHPOKOTO
pazHo0Opa3us albTepHATUB, M3BECTHBIX CIIELUATICTaM B JaHHOW obnactu TexHuku. HacTosimee
n300peTeHne He SBJIAETCS OrPaHUUEHHBIM B MHBIX OTHOIIEHMSIX, 32 UCKJIIOYEHUEM OrPaHUYEHHS

(bopmyIioii H300peTeH s, KOTOpasi MPEACTaBICHA HIKE.
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POPMYJIA U3OBPETEHUA

1. Hznenue w3 KOMIIO3MLIMOHHOIO MaTepuana C BBICOKUM MOJYJIEM YIPYTOCTH,
coaepKallee:

MOJIMMEPHYIO CMOITY U

MHO3KECTBO OJITHOHAIpPaBJIEHHbIX CTEKJISIHHBIX BOJIOKOH v BBICOKMMHU
SKCIJIyaTAllMOHHBIMU XapaKTEPUCTUKAMU, MMEIOIIUX MOAYJb YIPYTOCTH, COCTABJISIOIIUN IO
mMeHnbLen Mepe 89 I'Tla, u MPOYHOCTB MPU PACTSKEHUH, COCTABIISIFOLIYIO IO MeHbLIer mepe 4000
Mlla, cornacHo crangaapty ASTM D2343-09, mnpuueM yka3aHHOe U3JeNHe U3
KOMIIO3UIIMOHHOTO MaTepuajia IMeeT MaccoBoe conepskaHue BosiokoH (FWF), cocrapmnsromiee
He Oosiee ueM 88%, M MONyJIb YIIPYrOCTH, COCTaBISIIOLIMH 110 MeHbIuel mepe 60 ['Tla, cornacHo
cranpapty ASTM D7205.

2. U3penue U3 KOMIO3UIMOHHOTO MaTepuasa ¢ BBICOKMM MOAYJIEM yNpPyrocTu no m. 1, B
KOTOPOM YKa3aHHas IOJIMMEpHas CMOJia BbIOpaHa W3 TPYIIIBI, COCTOSILEH W3 ypPeTaHOBOW,
AKPUJIOBOH, CIIOKHOMOIUI(PUPHOM, BUHHIICIIOKHOI(DUPHOMN U STIOKCUIHOMN CMOJIBI.

3. U3nenue u3 KOMIIO3ULIMOHHOIO MaTepuaia ¢ BBICOKMM MOJYJIEM YNPYTOCTH MO 1. 1,
NPUYEM YKa3aHHOE U3ZENNe U3 KOMIO3ULMOHHOIO MaTepuasa ¢ BBICOKMM MOAYJEM yIPYTOCTH
NpEeACTaBsieT COOOM apMaTypHbIe CTEPXKHH, TEPHJIbHBIE OrPaXKIEHUs, CTOJIOBI, TPYOHI,
nonepevyHble  OalKky, WHXKEHEPHblE KOMMYHHUKAIMH, KaOenu, TeleKOMMYHHUKAIHOHHBIE
yCTPOICTBA, JIECTHUYHBIE TIEPUTIA.

4. U3nenue U3 KOMIO3UIIMOHHOTO MaTepuaja ¢ BBICOKMM MOAYJEM yIPyrocTu mo m. 1, B
KOTOPOM CTEKJITHHbIE BOJIOKHA C BBICOKUMH 3KCIUIYaTallUOHHBIMU XapaKTePUCTHKAMU
W3TOTOBJICHBI M3 KOMITO3HLIUHY, B KOTOPOH MO CYIIECTBY OTCYTCTBYIOT B2Os 1 dTop.

5. U3penue n3 KOMIO3ULIMOHHOTO MaTepHaa ¢ BBICOKUM MOAYJIEM YIIPYrocTy mo 1. 1, B
KOTOPOM CTEKJISTHHbIE BOJIOKHA C BBICOKUMH 3KCIUTyaTallMOHHBIMU XapaKTePUCTHKAMU HMEIOT
MPOYHOCTb IPU PACTSDKEHUH, COCTABLSIIOIYI0 Mo MeHbiied Mepe 4800 MlIla cormacHo
cranapty ASTM D2343-09.

6. U3penue 13 KOMNO3ULIMOHHOTO MaTepuaia ¢ BBICOKUM MOAYJIEM YIPYrocTy mo m. 1, B
KOTOPOM CTEKJISTHHbIE BOJIOKHA C BBICOKMMH 3KCIUTyaTallMOHHBIMU XapaKTePUCTHUKAMU HMEIOT
MOAYJIb YIIPYTOCTH, COCTABJISAIOIIMHI 110 MeHblei mepe 90 [Tla.

7. U3penve n3 KOMIO3ULIMOHHOTO MaTepuaia ¢ BBICOKUM MOAYJIEM YIPYrocTy mo m. 1, B
KOTOPOM CTEKJISTHHbIE BOJIOKHA C BBICOKMMH 3KCIUTyaTallMOHHBIMU XapaKTepUCTHKAMU HMEIOT
yIeIbHBIA MOIYJIb YIPYTOCTH, COCTABIISTIOIUN OT 0K0JIO 32,0 MJ[x/kT 1o okojio 37,0 MJIx/kr.

8. M3znenue U3 KOMIO3ULIMOHHOIO MaTepuaia ¢ BbICOKMM MOJYJEM YIPYrocTd Io m. 1,

NpuieM HU3ACITUE N3 KOMIIO3ULIMOHHOIO Marte€puajia ¢ BbBICOKMUM MOAYJIEM YIPYrOCTHU HMECT
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MOIYJb YINPYTOCTH, COCTaBJsiFOLIMi 1o MeHbinet mepe 60 I'Tla, cormacuo cranmapty ASTM
D7205.

9. Uznenue n3 KOMIIO3UIIMOHHOIO MaTepuaia C BBICOKMM MOJyJIeM YNpPyrocTH mo m. 1,
NpUYeM H3JeNHue U3 KOMIIO3ULMOHHOIO MaTepuaia € BBICOKMM MOAYJIEM YIPYTrOCTH HMeEEeT
MOZyJb YNPYTroCTH MpH u3rude, cocraBisromuil mo MeHbimeir mepe 50 ITla, cormacHo
cranpapty ASTM D790.

10. U3nenne u3 KOMIO3ULMOHHOTO MaTepUalia C BBICOKUM MOAYJIEM YIPYrOCTH IO M. 1,
NpUYeM U3AeNHe U3 KOMIIO3ULMOHHOIO MaTepuajia ¢ BBICOKMM MOAYJIEM YIPYTrOCTH HUMeEET
MOAYJb YIPYTrOCTH IPU PACTSLKEHUH, COCTAaBJsitOIMNA 1o MeHbwen mepe 50 ITla, cormacHo
cranpapty ASTM D7205.

11. Cniocob mony4yeHus U3AeNus U3 KOMIIO3ULMOHHOTO MaTepuaia ¢ BBICOKUM MOAYJIEM
YIPYTOCTH, BKIIOYAIOLIUNI:

BBITSTMBAHUE Iy4YKa OJHOHAIPABJICHHBIX CTEKJIIHHBIX BOJIOKOH C  BBICOKUMH
SKCIJYaTAalMOHHBIMU XapaKTePUCTHUKAMH U3 HCTOYHUKA MCXOJHOTO MaTepuana, Ipu4eM
YKa3aHHbIE BOJOKHA UMEKT MOJYJIb YIPYTrOCTH, COCTaBJAOWUN 110 MeHbluel mepe 89 I'Tla, u
NPOYHOCTh MPU PACTSIKEHHH, COCTABIAKOINYI0 1O MeHbumed Mmepe 4500 MIla, cormacHo
cranpapty ASTM D2343-09;

NPOIyCKaHUe Iydyka 4Yepe3 BaHHY, COAEPKALIyI0 MaTepuan IOJMMEPHOH CMOJIbI,
MOJTyYeHHUE MOKPBITOrO CMOJION MyUKa;

NPOTSTUBAHKUE MOKPBITOTO CMOJION MyYKa yepe3 (POPMOBOYHBIN MYH/IUTYK; U

OTBEp KJI€HHE MOKPBITOTO CMOJION Myd4Ka, MOJy4YeHUE H3AeNus U3 KOMIIO3ULMOHHOIO
Marepuana C BBICOKUM MOJYJIEM YIPYTOCTH, COAEPIKALEero MacCOBOE COAEpIKaHHE BOJIOKOH
(FWF), cocrapnsitoinee He Oosee yeM 88%, U MOAyJIb YIPYTOCTH, COCTABIISIOLINI MO MEHbIIEH
Mmepe 60 I'Tla, cornacuo crangapry ASTM D7205.

12. Cnocob no m. 11, B KOTOPOM yKa3aHHasl MMOJUMEpPHAsi CMOJia BbIOpaHa M3 TPYIIIIbI,
COCTOSLIECH U3 CIOKHOTONNI(PUPHON, BHHHIICIIOKHO3(UPHOH U 3TIOKCUTHON CMOJIBL.

13. Ciocob mo m. 11, B KOTOPOM yKa3aHHOE H3JIeJIHe U3 KOMIIO3UIIMOHHOTO MaTepHana ¢
BBICOKUM MOJYJIEM YIPYTrOCTH TMPENCTABIseT COOOW apMaTypHble CTEpIKHU, IEPHIIbHbIE
OrpakIeHusi, CTONOBI, TPyObl, momepeyHble Oallky, WH)KEHEPHbIE KOMMYHHUKAIUH, KaOenw,
TeJIeKOMMYHHUKALIMOHHbIE YCTPONCTBA, JIECTHUYHbIE MTepuIa.

14, Cmoco6 mo m. 11, B KOTOPOM CTEKJSTHHBIE BOJIOKHA C  BBICOKUMH

2

OKCIUTYATAHUOHHBIMH  XapPAKTEPUCTUKAMHU U3TIOTOBJICHBI W3 KOMIIO3MIUH, B KOTOpOfI I10

cyuiecTBy oTcyTCTBYIOT B203 1 rop.
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15. Cmoco6 mo m. 11, B KOTOPOM CTEKJsTHHBIE BOJIOKHA C  BBICOKUMH

2
SKCIUTyaTalMOHHBIMHU XaPaKTEPUCTUKAMHU UMEKT MPOYHOCTh MPU PACTSIKEHUH, COCTABIISIOIIYIO
1o menbiueil mepe 4800 MI1a.

16, Cmoco6 mo m. 11, B KOTOPOM CTEKJsIHHBIE BOJIOKHA C  BBICOKUMH

b
SKCIUTYaTallMOHHBIMH XapaKTEPUCTUKAMH HMMEKT MOAYJIb YHPYTOCTH, COCTABJIIOLIMN 110
mMeHnbLien mepe 90 I'Tla.

17 Cmoco6 mo m. 11, B KOTOPOM CTEeKJsIHHBIE BOJIOKHA C  BBICOKUMH

,
OKCILTYATaAUOHHBIMHA XaPAKTEPUCTUKAMH UMCIOT y,HeHbeIﬁ MOAyYJib YIIPYI'OCTH, COCTaBJ'IﬂI-OH_II/Iﬁ
ot 0koJ10 32,0 MJIx/kT 1o okousio 37,0 MJ[k/kr.

18. Croco6 mo . 11, B KOTOpOM m3AeNnne U3 KOMIO3ULIMOHHOTO MaTepuaa ¢ BBICOKUM
MOAYJIEM YOPYrOCTH MMEET MOAYJb YIPYIOCTH, COCTaBJAOLIMNU nO MeHblueln mepe 60 ITla,
cornacHo crangapty ASTM D7205.

19. Crioco6 mo m. 11, B KOTOPOM M3enue U3 KOMIO3UIIMOHHOTO MaTepualia ¢ BHICOKUM
MOZYJIEM YIIPYTOCTH UMEET MOAYJb YIPYTOCTH MPH M3TH0Oe, COCTABILSIIOIIMI 10 MEHbLIEH Mepe
50 I'TIa, cornacuo cranpapty ASTM D790.

20. Crioco® mo m. 11, B KOTOPOM m31ene U3 KOMIO3UIMOHHOTO MaTe€pUaa ¢ BBICOKUM

MOJyJIEM YIPYTOCTH UMEET MOAYJb YIPYTOCTH NPHU PACTSHKEHUH, COCTABJISIOLIMN MO MEHBLIEH

mepe 50 I'Tla, cormacuo cranmapry ASTM D7205.
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