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Nnct cTekna c BbICOKUM nponycKaHuem B 6amkHeirt MK 061acty n oueHb HU3KUM

nponyckaHnem B BUaAMMOM ANanasoHe

1. O6nacTb TeXHUKMU, K KOTOPOI OTHOCUTCA U3obpeTeHne

Hactosuwee nsobpeTeHMe OTHOCUTCA K INCTY CUIMKATHOTO CTEKNA C BbICOKUM
nponyckaHuem B 6auKHel MHdpaKpacHoM 061acTv, HO C OYEHb HU3KUM MPONYyCKaHUEM B
BMAMMOM AManasoHe.

310 un306peTeHne ABAAeTcA 0CODEHHO NOAXOASAUIMM B KOHTEKCTE
camoynpas/ifiemMblX aBTOMOOMAEN, B 4YAaCTHOCTM, TEX, B KOTOPblE MOJIHOCTbIO BCTPOEHbDI

cuctembl LiIDAR.

2. OnucaHMe NpeaLlecTBYIOLLErO YPOBHA TEXHUKN

Heobxoaumoctb B npumeHeHUn WK TeEXHUKM HenpepbiBHO pacteT, B
YACTHOCTMU, NPU TeKylWemM BreYaT/AIWEM Pa3BUTUM CamMOoynpaBaaeMblix aBTomobunen,
6osbluel YacTbio nosararwmxca Ha cuctembl LIDAR. CerogiHA TEHAEHUMU M CNPOC Ha PbIHKE
BeAyT K NMO/IHOMY BCTpamBaHUo 3Tux cuctem LIDAR B aBTOMO6UAb (MO MHOTUM OYEBUAHbBIM
NPUUMHAM, TaKUM KaK 3CTeTMYeCcKMe MoKasaTeam W npeaoTBpalleHue MOoBpeKAeHUA
CUCTEMDbI) U, B YaCTHOCTM, YCTAaHOBKE 3a BHYTPEHHEN NOBEPXHOCTHIO O4HOM UM HECKObKUX
M3 €ero 3/1eMEHTOB OCTEK/NeHUs (3aAHero OKHa/3agHero BeTPOBOro CTeKNa/TbIIOBOroO
BETPOBOrO CTeKNa W/UAWU CTEKNAHHOW oTaenKku). MNocneaHue paspaboTKM B TEXHONOTMUAX
LIDAR ana camoynpasnisemblix aBTOMObOUIEH NCNONb3YIOT ABa OCHOBHbIX NPeACTaBAALLINX
WHTEepec AnanasoHa AJIMH BOJIH, a UMeHHO 800—1100 Hm (ocobeHHo 850, 950 n 1050 Hm) K
1500—-2000 Hm (ocobeHHO 1550 HMm).

O6bI4Hble CTEKNA, MCNONb3yeMble B aBTOTpaHcnopTe (becuBeTHOE, LBETHOE, C
MOKPbITUEM U T. M.) ABAAIOTCA CTEKIAMWU HATPUEBO-U3BECTKOBO-CU/IMKATHOTO TUMA U UMEIOT
NpPeUMyLLEeCTBa, cpean NMpoYero, 3aKA4aLWMeCca B BbICOKOW MEXaHUYECKON, XMMUNYECKOM
CTOMKOCTM M CTOMKOCTM K W3HOCY MPWU OrpaHMYeHHbIX 3aTpaTax. OAHaKo 3TU CTekna

MOKa3bIBaOT HAaCTO/bKO cnaboe nponyckaHue B 6aukHel UK obnactu, 4to Mcnonb3oBaHue



cuctem LIDAR, yCcTaHOBAEHHbIX 3a HWMM, ABAAETCA He uesiecoobpasHbiIM BCaeacTBUue
cunbHoro ocnabnenuna MK-curHana nocpeCTBOM NOMNOLLEHMA YKa3aHHbIM CTEK/IOM.

B nocneaHee Bpema 6bl10 NpeasoXeHO WCNO/b30BaTb oOnpeaesieHHbIN
COCTaB CTEKNA, KOTOPbIM NO3BO/IAET NONY4YaTb 3/IeMEHT OCTEKNEHMUA CO 3HaunTenbHo bonee
BbICOKMM MponyckaHuem B banxHel UK obnactu, B yacTHocTH, B Anana3oHe 800-1100 Hm
(koaddULMEHT nornoweHna < 5m ') Npu COXpaHeHWM BbICOKOTO YPOBHA MPOMYCKaHWA B
BUAMMOM AManasoHe, Tpebyemoro A1a CMOTPOBOrO 3/1eMeHTa OCTEKNEeHUA B aBTOMOBUAAX
(3apHero okHa/3aHero BeTpOBOro CTEKNa/TbI/IOBOTO BETPOBOrO CTeK/Ia). ITO pelueHue, B
yactHoctTn, onucaHo B nybaukaumm PCT WO02018/015312A1. OgHaKo MOCKOJIbKY 3Tu
OMUCaHHbIE COCTaBbl CTEK/A MOKA3bIBAlOT BbICOKOE MPONyCKaHWe B BUAMMOM AManas3oHe,
NoOON 3/1eMeHT, pa3MmelleHHbIM 3a HMM, Takon Kak cuctema LIDAR, Buaum cHapyu
aBTOMOOUNA U TEM CaMbIM 3HAaUYUTENbHO yXyALIaeT ero scTeTu4YecKne nokasartenu.

HepasHo 6b110 npegnoskeHo B gokymeHTe WO02018/015313A1 couetatb
M3BECTHbIM nponyckaowuini MK nsnyyeHme nAuct ctekna ¢ npospadvnbim ana UK nsnyuenus
TOHWPOBAHHbIM/HENPO3PAUYHbIM MOKPbITUEM, UTOObl CKPbITb HEICTETUYHbLIA 3N1EMEHT
cuctembl LIDAR cHapyxu, B TO e Bpemsa obecneuymBas XOpPOLIMWA YpPOBEHb pabouumx
XapaKTePUCTUK YKa3aHHOMN CUCTEMbI. ITO NOKPbLITUE MOXKET, Hanpumep, bbITb Cnoem YepHOM
KPacKM WAW YEpHOM MNJIEHKWU, HEe MPOMnycKalowyum (Mam oveHb cabo NponycKawlmMm) B
BUAMMOM AManasoHe, HO UMEIOLLMM BbICOKOE NMpOonycKaHue B MpeacTaBAAtoLEM UHTepec
ANA npumMeHeHus WHpaKpacHOM pauanasoHe. Takasa Kpacka WAM MsieHKa obblyHO
BbINO/IHEHA W3 OpraHU4YecKkUx coeauHeHun. K coxaneHuio, 3TO pelleHue, KOTopoe
3aK/04aeTCA B COoYeTaHMU «HecuBETHOro» WAW MNPO3PAYHOro JIUCTA CTEeK/a € 4YepHbIM
cnoem/yepHoOi NAEHKON, UMEET HECKO/IbKO HEeA0CTaTKOB, TaKMX Kak cnabas ycToMuMBOCTb
cnoa/nneHkmn (No cpaBHEHMIO C CAMUM CTEK/IOM), KOTOpas Tem cambiM ocnabnseTt c6opKy, u
Takxke TOT ¢akT, uTo TpebyeTcAa HacnavMBaHue Apyroro AUMCTa Ha 3TOT JINCT CTeKkna ¢
MOKpbITMEM. HaKkoHel, AeNCTBUMTENIbHO C/I0KHO 3aKpyriATb/crmbaTb B passivyHble Gopmbl
JINCT CTEKNA, NOKPbITbIA TAKUM YEPHbIM CI0EM/TaKOM YePHOM M/IEHKOMN.

BHe KOHTeKcTa camoynpaBnfemblix aBTomobunen u TexHosnormit LIDAR
YPOBEHb TEXHUKM TaK¥Ke npegnaraet HEKOTopble CTeKNa, KOTOpble MHTEHCUBHO OKpalUeHbI
A0 Henpo3payHocTM B obwem obbeme UM NOKasblBAOT TaKXKe O4vYeHb Xopoluue

XapaKTEPUCTUKM NponycKkaHua B banxkHem UK ananasoHe:



- CneunanbHble CTEKAa, Ha3blBaeMble Xa/bKOreHUAHbIe CTeK/1a, OCHOBAHbI Ha
XanbKoreHax (cepa S, ceneH Se unu Tennyp Te) u He cogep:KaT KUCNOPOA,. XanbKOTeHUAHbIe
CTeKNa [AencTBUTENbHO W3BECTHbl Kak wumetolwme 60/blioe OKHO MNpO3payvyHOCTU B
nHdppakpacHol 061acTu, U HEKOTOpble COCTaBbl MOTYT ObIThb HEMPO3PaAUYHbIMU A1 BUANMOTO
usnyyeHua. OJHAKO Takue CTEeKa WMMeKT [JBa OCHOBHbIX HegocTaTKa. Bo-nepsbix,
XaNbKOreHWAHble CTeKNa MMelT oyeHb Cnabylo MexaHUYecKylo CTOMKOCTb. Hanpumep,
npuBeaeHHble 3HaYeHUA TBEPAOCTU ANA Xa/IbKOT€HUAHbIX CTEKON HAaxXOAATCA B AMAMNAa30He
0,39-2,35MMa (no cpaBHeHutwo ¢ 4,8-5,0MMa ana HaTPUEBO-U3BECTKOBO-CUJIMKATHBIX
cTekon). Bo BTOpbIX, Xa/bKOTEHWAHblE CTEKAA MW3BECTHbl CBOEW [OPOrOBU3HOW: B
OONOJIHEHME K O4YeHb AO0POrMM CblipbeBbIM MaTepuanam, 3arpAsHeHue KUC/IoPOoAOM He
AONYCTUMO BO BpeMA CUHTE3a Xa/bKOTeHWAHOro CTeKAa, KOTopoe TpebylT C/OMKHbIX
NPOU3BOACTBEHHbIX MeYeld C HEeOTbeM/IEMbIM OFpaHUYEHUMEM C TOYKM 3peHUsA pasmepa,
KONMYeCTBa U LieHbl GparmeHTOB cTeKkNa. HakoHel, XaNbKoreHUAHble CTEKNA CO34a10T TaKKe
HeKoTOpble KpymnHble nNpobnembl OXpaHbl OKpyKallenh cpeabl. ITUM  HeAOCTaTKu
onpegeneHHoO NpefoTBPalalOT WX  UCMNO/Ab30BaHME AAA  3aMeHbl  TPaAULMOHHO
MCNONb3yeMbIX HaTPUEBO-U3BECTKOBO-CU/IMKATHBIX CTEKO/, TO €CTb B aBTOTPAHCMOPTHOM
cohepe.

- CneuyManbHo pa3paboTaHHbIM COCTaB HATPUEBO-U3BECTKOBO-CUIMKATHOTO
CTEKNA OMNUCaAH B 3aABKe Ha eBponeicknii nateHT Ne°18194808.4 B Tom Xe KoHTekcTe. OH
COAEPXUT B MaTpuLe Ha OCHOBE HATPUEeBO-U3BECTKOBO-CU/IMKATHOrO CTeKNa »Kesneso,
MmapraHey, M HeobA3aTeNbHO XPOM B OnpeaeneHHbIX KO/MYecTBax M MNOKasbiBaeT OYeHb
HacCbILWEHHbIA UBET A0 HEeMpo3payHOCTM BMECTE C XOPOLIMMU XapaKTEPUCTUKAMMU C TOUKK
3peHus nponyckaHua B 6amxkHen MK obnactu. K coxaneHuw, ero nponyckaHue B UK
06/1aCTM AOCTUraeT BbICOKMX 3HAYE€HUW TONbKO B OFPaHUYEHHOM AManasoHe AJIUH BOJIH,
ocobeHHo 1050-1550 Hm, yTO NpeaoTBpallaeT ero Ucnosb3oBaHue ansa TexHonorun LIDAR,
TpebyroulmMx BbiICOKOro nponyckanua B MK obnactu ana meHbWUX AIMH BOJIH, TO ecTb 850—
950 HMm.

- CneuyManbHo pa3paboTaHHbLIA COCTaB HATPUEBO-U3BECTKOBO-CUIMKATHOTO
cTekna onucaH B gokymeHte W02015/091106 B KoHTekcte UK ceHcopHbIX agucnnees. OH
COAEPXUT B MaTpuLEe Ha OCHOBE HAaTPUEBO-U3BECTKOBO-CU/IMKATHOIO CTEK/a XpOM MU
KobanbT B onpeaesieHHbIX KOMYEeCTBAaX W MOKa3blBaeT OYeHb HacCbIWEeHHbIM UBeT [0

HEMpPO3PaYHOCTU BMECTE C XOPOLIMMMU XapaKTEPUCTUKAMM C TOUKM 3PEHUA MPONYCKaHWUA B



banxkHen UK obnactu gna AnauvH BosH B AnanasoHe 850-950 Hm. B yacTHOCTH, noaxoasaiwme
COCTaBbl CTekna, nponyckawowero B WK obnactu, M3 npumepoB B AOKyMeHTE
WO02015/091106 cogep)aT BbICOKOE COAepKaHuMe Xpoma Ans  Toro, u4To6bl
A0CTUYL/NPUBNN3UTBCA K MPO3PaYHOCTUM NPU COXPAHEHUM HU3IKOTO COoAepsKaHua obuiero
¥enesa (Hwxke 600 ppm). K coxaneHuto, TakMe AuanasoHbl NPUBOAAT K 3HAUYUMTE/IbHOMY
COAEPKAHMIO YaCTMUL, LWECTMBANEHTHOMO Xpoma uau Cr’* B KOHeUHOM cocTaBe/U3genuu us
cTekna. Takum obpasom, Cr®" B LenOM ABNAETCA HeMenaTeNbHON YacTULe B NpPOAyKTe,
rnaBHbIM 06pa3om, B CBA3U C PUCKOM A5 OKpYyXKaloLen cpeabl U 340p0BbA. KOHUEHTpaumm
cr® B NPOAYKTax OrpaHWYeHbl HOPMATUBHbIMU TpeboBaHuamM (aAupekTMBod ROHS
(2011/65/EC,(EC)2015/863 u gupektmsoi ELV (2000/53/EC,(EC)2016/774)) v ycTaHOBNEHDI
Ha YpOBHE: Cr® < 0,1 Bec. %. PaccumTaHHble cofeprKaHuAa cr B npumepax 6 n 7 wm3
AokymeHTa W02015/091106 gocturaioT npubnunsntenbHo 467 n 339 ppm COOTBETCTBEHHO.
3K copeprKaHMA HUXKe OrpaHUYEHUM, HaNOMKEHHbIX CYLWEeCTBYIOLWMMU HOPMATUBHBIMU
TpeboBaHMAMMU, HO (i) 3TU OrpaHUYeHUs, BEPOATHO, CTaHYT Bonee CTporMmu B Bamkanwem
byaywem, u (ii) HeKoTopble KAMEHTbI B HacToAlLee Bpems TPeOYT NpakTUYEeCKU MOHOTO
otcyteteua Cr®* B usgenum us crekna.

CnepoBatenbHO, YpOBEHb TEXHWKM He npeaycmaTpuBaeT Kakoro-nmbo
peleHna Ana npeaocTaB/eHUA cTekna (HaTPUMeBO-M3BECTKOBO-)CU/IMKATHOIO TuMa C
BbICOKMM NponyckaHnem B banxHen UK obnactv B KOHKpeTHOM AuanasoHe 850-950 Hm,
BMECTE C OYeHb HW3KMM W/IM HY/NEBbIM MPOMyCKaHWEM B BMAMMOM puanasoHe 6es
HEeobXO0AMMOCTU  AOMO/HUTE/IBHOTO YEPHOro/HeNpPo3pavyHoOro C/ofA, AOMNOJHUTE/IbHOM
YepHOI1/HENPO3PaUHOI NAEHKM M C HU3KUM cogepanmem Cr® (no meHbleit mepe Gonee
HU3KMUM B CpPaBHEHWM CO CTEK/OM W3BECTHOTO YPOBHA TEXHWUKM C 3SKBMBAJIEHTHbIMU
XapaKTepucTuKamu nponyckaHus B UK obnactm).

Tem He meHee, B KOHTEKCTe ObICTPOro pasBMTUA M 3HAYMTE/IBHOIO Cnpoca
pbIHKa Ha paboune camoynpas/iaemble aBTOMOOUIN B COYETAHUUN € YBEIMUYEHHbBIM CMPOCOM
notpebuTtenen Ha 3CTETUYECKME MOKas3aTenu ONpefesieHHO CyLIecTBYeT HeobxoanmocTb
Ha/IMuMA INCTa CTEeKNA CU/IMKATHOrO TMMA, MNOKa3bIBAIOWLErO BbICOKOE MPOMycKaHue B
6nvxkHem UK amanasoHe, n ocobeHHo 850-950 HM, UMEIOLLEro B CYLLHOCTU OYEHb HU3KOE
unn 61M3KOe K Hy/0 NPOMycKaHWe B BUAMMOM AManasoHe (Y4TO O3HayaeT MHTEHCUBHYIO
OKpacKy [0 HeMpo3payHocTM B obuwem obbeme) M NOKasbIBalOLWErO HU3KOE COAEpPrKaHUe

Cr®". Takoit nuct crekna, YCTaHOB/IEHHbIA B aBToMobune (To ecTb B BUAE OTAENKU), 3aTEeM



nossonseTr nomectutb cuctemy LIDAR (Hanpumep, MCnonb3ys AManasoH AJMHbL (A7uWH)
BO/IHbI 850—-950 HM) 3a €ro BHYTpPeHHe NOBEePXHOCTbI, NMPU 3TOM OZHOBPEMEHHO:
- obecneynBas XopolLMe XapaKTepPUCTUKKN cucTembl LIDAR;
- CKpbIBaA HE3CTETUYHbIN 3/IEMEHT (HEICTETUYHbIE 31EMEHTbI) YKa3aHHOMW cUCTEMDbI
CHapyu asTomobuns;
- COXpaHAA ypoBeHb COOBCTBEHHOM CTOMKOCTU (MeXaHWYeCKOM, XMMWYECKOW, K
M3HOCY) 0BbIYHOTO CTEKNA;
- obnagan orpaHUYEHHbIMU PUCKAaMU ONA OKPYKatoLWen cpeabl U 340PpOBbA; U
- obecneuynBan pasymHble 3aTpaThbl.

MMomMmMUMmO 3TOTO, B CBA3U C €ro0 HU3KMM MPONYCKaHMEM B BUAMMOM Anana3oHe
TaKOM NINCT CTEK/a TaKXKe NPUBHeECceT AOMNOJHUTENIbHbIE NPEUMYLLECTBA B BUAE YAyUdLIEHUA
XapaKTEPUCTUK CaMoro AaTyuKka, BcTpoeHHoro B cuctemy LIDAR. delictBUTENbHO, OObIYHO
ucnonbsyemble gatumkn UK mnsanyyeHua TakKe 4YyBCTBUTE/IbHbI K HEKOTOPOMY BUAUMOMY
U3ly4EeHUIO, TEM CaMbIM MCMbITbIBAA HexenaTe/bHblil GOHOBLIN LWYM, €C/IM AUCT CTeKNa
nepen cuctemoit LIDAR obnagaet cavwKom 60nbLIOKW MNPONYCKHOW CNOCOBHOCTBbIO B
BUAMMOMN 0BacTu.

B 3akntoueHune, B KauecTBe asibTePHATUBbI UK B COMETAaHUU C NPUBEAEHHbIMU
paHee NpUMEHEHUAMM TaKOW JIUCT CTEKNA TaKkKe MOXKET ObITb OYeHb NONE3HbIM B KayecTse
NnoKpbiBaoWwen AuH3bl ans camux AatinkoB LIDAR. OO6bluHble MOKpbIBAOLME JIMH3bI
BbINO/IHEHbI U3 N1IACTMACChI, YTO obecneunBaeT Hag/exaliee nponyckaHne MHbpakpacHoOro
U3yYeHUA, HO JAenaeT UX OYEeHb HEKAuYeCTBEHHbIMWU C TOYKU 3PEeHUA [0JITOBEUYHOCTU.
MnacTmaccsl NpegnaratoT 4eNCTBUTENbHO CNabyio MeXaHUUYEeCKYO0 U XUMUUYECKYO CTOMKOCTbD.
B uenom, cTekno ABnAeTca npeanoyvTMTe/IbHbIM  MaTepuasom B pesy/bTate  ero
MeXaHWYeCKMX CBOWCTB, €ro fA0/IrTOBEYHOCTW, €ro CTOMKOCTM K LapanuHam U TaKKe,
MOCKO/MIbKY OHO MoOXeT ObITb, Npu HeobXxoAMMOCTH, YNPOYHEHO XUMUUYECKUM UK
Tepmuyeckum obpaszom. Kpome Toro, no cpaBHEHUIO C NAACTUKOM CTEKNO, BCAeaCTBUE ero
bonee BbICOKOM TemnepaTypbl nsaBaeHuMa U 6Gonee Hu3koro CTE, aABnsetca 6Gonee
noaXoA4AWMM TMpWU Harpese, TO €CTb MpPU COYETAHUMM C CUCTEMOM OTTauMBaHWUA B

aBTOTPAHCMOPTHOM NMPUMEHEHUM.

3. LUenu usobperteHus



Uenbto HacToAwero usobpeTeHMA ABAAETCA, B YaCTHOCTM, YCTpaHeHue
NnpUBeAEHHbIX HEAOCTAaTKOB NPeAWeCTBYOLEro YPOBHA TEXHUKW.

Bonee KOHKpeTHO, OAHOMN uenblo u3obpeTeHUsa ABNAETCA NpeaocTaBieHUe
JINCTa CTEKNA CUIMKATHOTO TUNA C BbICOKMM MponyckaHuem B bamxHel UK obnactm 850-
950 HM BmecTe ¢ (i) 0OYeEHb HU3KMM NPOMNYCKaHWEM B BUAMMOM AManasoHe, B TO e Bpems
6e3 yxyAleHUs CBOWCTB YCTOMUYMBOCTM uCTa, U C (ii) OorpaHUYEHHbIMM pUCKamKU AA
OKpy*Katowen cpeabl U 340pOBbA.

B uwacTHOCTM, uenbio u3obpeteHusa ABnAeTca obecneyeHue uUCTa CTeKNa
CUJIMKATHOTO TMMa € BbICOKMM MponycKkaHuem B baukHelt MK obnactn B ananasoHe 850-
950 Hm BMmecTe ¢ (i) o4eHb HM3KMM NPONYyCKaHUEM B BUAMMOM AManasoHe, BCAeACTBUE ero
CODCTBEHHbIX CBOWMCTB, Takum ob6pasom, 6e3 HeobXxoAMMOCTM AONOAHUTENIBHOIO
yepHoro/Henpo3paYyHoOro cnof, AOMNOJIHUTENbHON YepHON/Henpo3payHon naeHkn u c (ii)
HU3KUM COZepPKaHMeM LLeCTUBaNEHTHOro xpoma, Cr".

Apyroit  uenbo uv30bpeTeHUA ABASETCA NpeaocTaB/ieHUe  pelleHus,
YCTPaHAOWEro HeA0CTaTKU NPeALIeCTBYIOLLEro YPOBHA TEXHUKU, U ABNAIOWETrocA NpoCTbiM

B U3TOTOBNIEHUUN U HEOOPOTUM.

4. NoapobHoe onucaHne n3obpeteHus

N306peTeHne OTHOCUTCA K JINCTY CTEeK/a CUIMKAaTHOIO TMNa, KOTOPbIM umeeT
COCTaB, COAEPKALIMMN, NPUUEM COAEPIKaHWE BbIParKEHO B MPOLEHTax no Becy oT obuiero

BeCa CTeKkna:

- obuwee xeneso (B nepecyeTe Ha Fe,0s) 0,04-1,7 %,
- Xpom (B nepecueTe Ha Cr,03) 0,05-0,8 %,
- KobanbT (B nepecueTe Ha Co) 0,03-0,175 %,

W NpU 3TOM:

- Cr03<1-5,5 * Co,

- 0,5<Cr,03/Fe;03<1,2.

CnepoBaTtesnibHO, U30bpeTeHMe OCHOBAaHO Ha HOBOM W M306peTaTesIbCKOM
noaxoAe, MOCKO/IbKY OHO MO3BO/IAET HaWTM pelleHue, YCTPaHALWEe HeaoCTaTKu
NPealWecTBYIOLWEro  YPOBHA  TEXHUMKW.  ABTOpbl  HacToAllero  usobpeteHua B

AEUCTBUTENIbHOCTU OBHApPYXWIWU, YTO NOJyYEeHME JIUCTa CTEKIa, AEMOHCTPUPYHOLLErO



OZlHOBpPEeMeHHO (i) oueHb HU3KOe cOBCTBEHHOE MPOMyCKaHue B BUAMMOM AuanasoHe, (ii)
BbiCOKOe nponyckaHue B MK obnactn 850-950 Hm u (iii) HU3KOE copeprkaHMe YacTuL, Cr6+,
BO3MOMHO 33 CYeT MCMNO/Ib30BAaHMA B CTEKAAHHOM MaTpuLE Ha OCHOBE Xefnes3a B
onpefeneHHbIX KOMYECTBax Xpoma M KobanbTa Npu TIATE/IbHOM KOHTPOAE B Y3KOM
AManasoHe COOTHOLLIEHUA MEXAY XPOMOM U OBLLIMM Ke/le30M.

AnAa nonyyeHMna BbICOKOTO NPONycKaHuA B MHdpPaKpacHo ob6nactM HaTpueBo-
M3BECTKOBO-CUJ/IMKATHbIE CTEKNA coAepraT B cebe HEKOTOPOE KOMMUYECTBA Keses3a, UAYILEro
B KayecTBe npumecu B BOJIbLUIMHCTBE UCMONb3YEMbIX UCXOAHbIX MaTepuUanos, KOTOPOE, Kak
M3BECTHO, MAaKCMMa/IbHO YMEeHbLUAaeT KO/MYEeCTBO MOHOB [BYXBa/NEHTHOIO enesa Fe’* B
cTekne. [1ecTBMTENIbHO, MOHbI [BYXBa/ZIEHTHOrO Xenesa (MHorga B nepecyete Ha FeQO) B
HaTPUEBO-U3BECTKOBO-CU/IMKATHbIX CTEK/IaX NOMIOLWAT B 6MXKHeN nHdpakpacHoi obnactu
BC/IeICTBME MX LUIMPOKOM MOOChI NOMOLIEHMA € LeHTpom Ha 1050 Hm. B n3BeCTHbIX cTeK/1ax
C HWU3KMM COMEPXKAHUEM Xenesa, CoAeprallux Xpom, Xpom Ao6aBaAKT B KOAUYECTBe,
npucnocobieHHOM ANA OKUCEHUA BCEX Fe?* B Fe*', pnn No/sly4eHMA BbICOKOro NPONyCcKaHuA
B O6nvxHeln WK obnactn. MOCKONbKY XpOM W3BECTEH YXEe MHOrMo aeT B KayvecTse
K/TaCCUYECKOro CU/IbHOTO KpacuTena ANA CTeKNa, yBe/IMYeHue AONONHUTENIbHO COAepKaHuUA
XpoMa B CTeK/e Bbille nopora, Tpebyemoro A5 No/HOrO OKUC/IEHMA Xenesa, NpuBeaeT K
3HAUYMTENbHOMY YMEHbLUEHWUIO MPOMYCKaHMA B BUAMMOM AManasoHe, B TO Xe Bpems
COXPaHUTCA BbICOKMW ypoBeHb nponyckaHus B MK o6nactv, NOCKOJIbKY KOAMYECTBO Fe?
COCTaB/AET HO/b, KaK onucaHo B AokymeHTe W02015/091106. OaHako B 3TUX CTEK/Iax
coaepxaHue Cr® B cocTaBe ABNAETCA BbICOKUM (ebiie 300 ppm). ABTOpamu HacToALLEro
n3006peTeHMa OblI0 HEOXMAAHHO OOHAapyXeHo, 4YTO CYIUIECTBEHHOE YMEHbLIeHUe
coaep¥aHua cré* (Npn coxpaHeHWM BBLICOKOrO ypoOBHA nponyckaHua B WK obnactu)
BO3MOXHO 33 CYeT TWATe/NIbHOrO KOHTPosA cooTHouweHua Cr,0s/Fe,03 B 6onee 6oratoh
Kele30M MaTpuue, BCNeACTBUE Yero KOHEYHOEe CTEK/I0 MMEET HMU3KME KOHUEHTpauMK Kak
Fe” takwm Cr®.

B HacTtoswem onucaHuu mn dopmyse mn3obpeTeHMa ANA KOJUYECTBEHHOIO
BblparKeHun NponycKaHuA B BUANMOM AuanasoHe (Takke Ha3blBaeMOro
cBeTonponyckaHuem/cBeTonpoHuULL@emMocTbld  uanM  TL)  nucTa  cTekna  yuuThiBalOT
NponycKkaHve B BUAMMOM AMana3oHe C UCTOUYHMKOM cBeTa D65 gna TonwmHbl Aavcta 4 mm

(TLD4) npu TenecHom yrne o63opa 2° (cornacHo ctaHgapTy 1SO9050). MponycKkaHue B



BUAMMOM auanasoHe (TL) npeactaBnAeT MPOUEHT NOTOKA WM3/y4eHUs, MUCMNYCKAeMOro B
AnanasoHe AauH BosiH oT 380 Hm a0 780 HM, KOTOPbIM NPONyLLEH Yepes /IUCT CTeKAA.

B Hactosuwem onucaHun wu  dopmysie  U300peTeHMA  TaKxke  A/A
KONMYECTBEHHOIO BblparKeHUsa nponyckaHuAa B MK obnactu, yuuTbiBalOT nponyckaHue ana
TO/NWMHbI AMcTa 4 MM Mpu TesiecHom yrie ob63opa 2° (cornacHo ctaHaapty [1SO9050),
KOTOpOe NpeAcTaBAAeT NPOLEHT MOTOKA U3NydYeHUA, UCMYCKaeMOro Ha KOHKPETHON A/inHe
BOJIHbI B 6anxKHem UK ananasoHe, a meHHO 850 HM (Tgso), 900 HM (Tooo) M 950 HM (Tgs0),
KOTOpPbIM NPONYyLLEH Yepes INCT CTEKNA.

Apyrve npusHakyM U NpeumyllecTBa HacToalwero nsobpeteHua byayT 6onee
MOHATHLIMW MOCAE MPOYTEHUA CNeayloWero OnuCaHuAa npeanoyYTUTE/IbHbIX BapuUaHTOB
OCYLLECTB/IEHMA, NPUBEAEHHbIX /Wb B Ka4yecTBe W/JIIOCTPATUBHbBIX U HEOTPaHMUUBAKOLLNX
nPUMepoB.

B HacToAWweM TeKcTe Npu yKasaHUM gMana3oHa BK/IOYEHbl KpallHMe TOYKM 3a
UCKNIOYEHUEM CNy4YaeB, KOrga ABHO yKa3aHo uHoe. Kpome TOro, Bce uenbie u ApobHble
3HAYeHMA B YMC/NOBOM AMana3oHe BKAOYeHbl 6e30roBOpOYHO, Kak ecnn 6bl OHM Bbinu
yKa3aHbl ABHbIM 0bpa3om. TakkKe B HACTOALLEM TEKCTE 3HAUYEHUA COAEPKAHUA NPpUBEAEHbI B
MpoLeHTax Nno Becy B nepecyete Ha 06K BeC cTeK/a (TaKkKe yKa3biBAaeMOro KakK Bec. %) 3a
UCKOYEHUEM ABHOIO YKasaHus MHoro (T.e. B ppm). Bonee Toro, ecam npuseaeH coctas
CTeK/a, 3TO OTHOCUTCA K 06LLeMy COCTaBy CTeKNa.

TepmMUH «CTEKNO» B KOHTEKCTe W306peTeHMA cneayeT MNOHUMMaTb Kak
O3HayawIIMN MONHOCTbIO amopdHbIM  maTepuasn, TakMm o06pasom Mckaudaa boi
KPUCTANIZIMYECKUU MaTepuan, AaKe 4YaCTUYHO KPUCTanM4Yeckuih maTtepuman (TakoW Kak,
Hanpumep, CTEK/IOKPUCTAI/TMYECKME WU/TU CTEK/IOKEPAaMUYECKME MaTepUabl).

Nuct ctekna usobpeteHna MoxKeT BbiTb M3rOTOBAEH HAYMHAA € NAaBAEHUA
NapTUMKU CbIPbEBbIX MaTepPMasnoB CTeKNa B CTEK/0MNaBUIbHOW Neyn/cTeKknonnaBmibHOM
bacceiHe M 3aTem CO34aHUA U3 NOYHYAEMOTO B Pe3yabTaTe NAaB/IEHHOIO CTEK/A Ke/laeMoM
dopmbl ¢ ucnonb3oBaHnem ¢roaT-npouecca, Npouecca BbITATMBAHUA, MpoLecca NpoKaTa
nnn noboro Apyroro M3BeCTHOro npouecca A4 U3roTOB/EHUA /INCTA CTeKNa, HauyuMHaA ¢
pacnnaBneHHOro coctaBa cTek/sa. B BapuaHTe ocywecTBneHusa u3obpeTeHusa NCT CTekna
ABnAeTca Mctom dnoat-ctekna. TepMmuH «ncT dioaT-cTekna» cieayet NOHUMaTb KaKk JIUCT

cTekna, obpa3oBaHHbIN W3BECTHbIM MNPOLECCOM W3rOTOB/AEHUA dnoart-ctekna. [pyras



dopmoBouHan/TexHonormueckaa obpaboTtka  MoxKeT  cnegoBatb 33 NPOLECCOM
U3roTOB/EHMUA.

Mog «nMCcTOM CcTekna» B HactoAwem u3obpeTeHuM cnegyeT MNOHUMMATL
CTEKNIAHHOE u3aenne NUCTOBUAHON GOPMbI, BK/IOYAA NAOCKOE CTEKN0, 3aKpyrneHHoe
CTEKNO, THyTOe CTeK/IO, JIMH3Y U T. M.

et cTekna cornacHo nsobpeTeHUto MOXeT UMeTb pas/inyHble pasmepsbl, OT
MaJibiX pa3mepoB (Hanpumep, AN1A MOKPbIBAKOLIUX IMH3), CPeAHUX pa3mepoB (Hanpumep,
A1 OCTEKNIEHWUA aBTOTPAHCMOPTHbIX CPEACTB) A0 oYeHb H0/bLWMX pa3mepoB (40 «DLF» muau
«PLF» pasmepoB). J/IUCT CTEKNA COTNAacHO U30OPETEHUID MOXKET TaKKe MmeTb ToNlMHY oT 0,1
00 25 MM B 33aBMCMMOCTM OT LE/eBOro npumeHeHua. lpegnovtutesibHO NUCT CTeKNa
cornacHo nsobpeTeHUo MMeeT TONLWMHY oT 1 1o 8 mm, 1 bonee npeanoyTuTensHo ot 1,5 oo
5 mm.

CornacHo usobpeteHuto COCTaB NpeaycMaTpuBaeT caeaytollee cogepxaHue
obuiero Kenesa (B nepecyete Ha Fe,03): 0,04-1,7 Bec. %. B HacToAlLEM ONMWUCAHUK, KOTAA
peub nget ob obwem xenese B COCTaBe CTEK/Na, TaKXKe UCNONb3YIOT «obllee Keneso» u
«Fe;O3», M obluee Keneso BblparkaloT B  nepecyete Ha Fe,03.  CornacHo
npeumyLLecTBEHHOMY BapWaHTy OCYLLECTB/IEHUA COCTaB NpeaycMmaTpuBaeT cofepiKaHue
obuwero xenesa < 1,5 %. NMpeanoytntensHO COCTaB NpeaycMaTpuBaeT cogeprkaHue obuero
xenesa 2 1,2% wam paxke 6onee npegnoututensHo > 1%. CornacHo ppyromy
npeanoyYTUTE/IbHOMY BapuaHTy OCYLLECTB/eHUA COCTaB npeaycmaTpuBaeT cofepiKaHue
obwero kenesa > 0,06 %. MpeanoyTUTENbHO COCTaB MNpeAyCMaTPUBAET COAEpPKaHME
obuwero xenesa 2 0,08 % unu aaxe 6onee npegnoututesibHo = 0,1 %.

CornacHo BapuaHTy OCyLLECTBAEHUA M30O6peTeHUsA COCTaB /INCTA CTEeK/a He
copepXuT MapraHeu,. [Mog «He coAep:KUT mapraHeu» cornacHo usobpeTeHuto cneayet
MOHWMMATb, YTO COCTaB NpeaycMaTpUBaET coaepKaHMe MapraHua (B nepecdyete Ha MnO) <
0,02 %. bonee npeanoyTUTENIbHO COCTaB NpeaycMaTpuBaeT coAepKaHue MapraHua (B
nepecyeTte Ha MnQO) < 0,01 %, aaxe < 0,005 %.

CornacHo Apyromy BapMaHTy OCYyLLECTB/IEHUA M306peTeHMA COoCTaB /UCTa
CTEK/Ia He COAepPXKUT nuTui. Mog «He coaepKUT NUTUN» cornacHo nsobpeTteHuto cneayet
MOHWMATb, YTO COCTaB NpeaycMaTpUBaET codeprkaHue nutua (B nepecyeTte Ha Lib,0O) < 0,1 %.
Bonee npeanoytMTenbHO COCTaB NpeaycMaTpyBaeT cogepXaHue nutua (B nepecuyete Ha

Li,0) < 0,05 %, aaxe < 0,01 %.
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CornacHo Apyromy BapMaHTy OCYyLLECTB/eHMA W30bpeTeHus CoCTaB /UCTa
CTeKkna He coaeput bapuii. Moa «He comepuT Bapun» cornacHo MsobpeteHuto creayet
MOHWMATb, YTO COCTaB NpeaycMmaTpuBaeT coaepxaHue bapua (B nepecyeTe Ha BaO) < 0,1 %.
Bonee npeanoytuTeNIbHO COCTaB MpeAycMaTpUBaeT cofepraHue bapua (B nepecuyete Ha
BaO) < 0,05 %, aaxe < 0,01 %.

CornacHo wu3ob6peTeHuto COCTaB nNpegycmatpuBaeT cnegytowee: 0,5 <
Cr,03/Fe,03 < 1,2. MpeanoyTutenbHO cocTaB npeaycmatpusaet cneayowee: 0,5 <
Cr,03/Fe,0s < 1. bonee npeanoyTMTENbHO COCTaB npeaycMmaTpuBaeT chegyloulee:
Cr203/Fezog < 0,8

CornacHo usobpeteHuto COCTaB NpeaycMaTpuBaeT caeaytollee cogepxaHue
xpoma (B nepecuyete Ha Cr;0s3): 0,05-0,8 %. MNpegnoytuTeNbHO COCTaB MpeaycmaTpuBaeT
coaepxaHue xpoma (B nepecyete Ha Cr,03) < 0,5 %, naxe 6onee npeanoututensbHo < 0,4 %.
Bonee npeanoytUTEeNbHO COCTaB MpeaycMaTpUBaET cofepkaHue xpoma (B nepecyeTe Ha
Cr,03) < 0,3%, paxe eue 6onee npegnouytutenbHo < 0,25 %. MpeanoyTUTeNbHO COCTaB
npeaycmaTpuBaeT cofepxaHue xpoma (B nepecuyete Ha Cr,0s3) > 0,08 %, parke 6onee
npeanoutntensHo 2 0,1 %. bonee npegnouTMTENBHO COCTAB NpeayCMaTpPUBAET COAepKaHue
xpoma (B nepecyeTe Ha Cr,03) > 0,15 %.

CornacHo usobpeteHuto COCTaB NpeaycMaTpuBaeT caeaytollee cogepxaHue
KobanbTa (B nepecyete Ha Co): 0,03-0,175 %. MpeanoyTuTeIbHO COCTaB NpeaycmaTpusaeT
cogepx¥aHue Kobanbta (B nepecyete Ha Co) < 0,15%, pmaxke < 0,12%. bBonee
npeanoYTUTE/IbHO COCTaB NpeaycMmaTpuBaeT cogeprkaHue KobanbTa (B nepecuyete Ha Co) <
0,1 %.

CornacHo BapuaHTy OCylLecTBAeHUA U30bpeTeHUA cocTaB npegycmaTpuBaeT
coaepxaHue Fe®* (8 nepecyete Ha FeQ), coctaBnswllee meHee 40 ppm. ITOT AManasoH
3HaYeHuM cofepKaHus obecneumBaet BO3MOHOCTb nonyyeHus BbICOKO
YOOBNETBOPUTENbHBIX ~ CBOMCTB B OTHOWeEHUM  nponyckaHuAa WK usnydeHwms.
MNpeanoyTuTeNbHO COCTAaB NpeaycMaTpuMBaeT cofeprKaHue Fe?t (8 nepecuete Ha FeO),
coctasnawuwee meHee 30 ppm, gaxe meHee 20 ppm. OueHb npeanoyvTMTENbHO COCTAB
npegycmaTpuBaeT coaepraHue Fe®* (8 nepecuyete Ha FeQ), coctaBnawllee meHee 10 ppm u
Aaxke 6onee npeanovTUTE/IBHO MeHee 5 ppm.

CornacHo BapuaHTy OCylLeCcTBAeHMA U30bpeTeHUsa cocTaB npeaycmatpusaeT

cneaywoulee cogepxanue SOs: 0,2-0,4 %.
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CornacHo Apyromy BapuaHTy OCYLLECTBNEHUA Uu306peTeHuMA NUCT CTeKna
umeeT NponycKkaHue B BUAMMOM AuanasoHe TLD4 Humke 15% v npeanovyTUTeNbHO HUXKe
12 % wnn paxke Huxke 10 %. Bonee npeanoyTMTENbHO INCT CTEKAa MMeeT NpOnycKaHue B
BUAMMOM AnanasoHe TLD4 Huxke 8 % nnu gaxke Huxe 7 %, nnv 6onee npeanoyTUTebHO
HUxe 6%, wan paxe ewe 6onee npegnouTuTenbHo Huke 5%. HenpospadHocTb
ynydwaetca, korga TLD4 Bce 6onee ymeHblaetcA. ONTUMMaNbHO /AUCT CTEKAA MMeEET
nponyckaHve B BuAMMOM AuanasoHe TLD4 Huxke 3%, paxe Huxke 1%. [NonHoi
HEenpo3pavyHoOCTU AOCTUratoT, Koraa 3HadeHue TLD4 npubnaukaetca 61u3Kko K 0 Uaun paBHO
emy.

CornacHo Apyromy BapuaHTy OCYLLECTBNEHUA Uu306peTeHuMA NUCT CTeKna
XapaKTepusyeTca nponyckaHmem Tosp, KOTOpoe Bbiwe 80 % 1 npegnouTuTesibHO Bbiwe 82 %.
Bonee npeanouTUTENBHO /IUCT CTEKAA XapaKTepusyeTca NponyckaHuem Tgso, KOTOpOEe Bbille
85 % 1 ocobeHHO npegnoYtTuTeibHO Bbiwe 87 %. B ocobeHHO npeanoyTuTe/IbHOM BapuaHTe
OCYLLECTB/IEHUA TINCT CTEK/1a XapaKTepusyeTca NponyckaHnem Tosg, KoTopoe Bbiwwe 90 %.

CornacHo Apyromy BapuaHTy OCYLW,EeCTBAEHUA Mu306peTeHMA AUCT CcTeksa
XapaKTepusyeTca nponyckaHmem Togp, KOTOpoOeE Bbiwe 80 % 1 npegnouTuTesibHO Bbiwe 82 %.
Bonee npegnouTUTENBHO /IUCT CTEKJ/IA XapaKTepusyeTca NponycKkaHuem Tgoo, KOTOpPOE Bbille
85 % 1 ocobeHHO npegnoYtTuTeNbHO Bbiwe 87 %. B ocobeHHO npeanoYTuTeIbHOM BapuaHTe
OCYLLECTB/IEHUA TINCT CTEK/1a XapaKTepusyeTca NponyckaHnem Togp, KOTOpOe Bbiwwe 90 %.

CornacHo ewe ogHOMY BapuaHTy OCYLLLECTB/EHMA U30bpeTeHma NUCT CTeKna
XapaKTepusyeTca nponyckaHmem Tgso, KOTopoe Bbiwe 80 % 1 npegnouTuTesibHO Bbiwe 85 %.
bBonee npeanouTUTENBHO NUCT CTEK/IA XapaKTepusyeTca NponycKkaHuem Tgso, KOTOpOe Bbille
87 % n ocobeHHO NpegnoyTUTENbHO Bbilwe 90 %.

CornacHo ewe OAHOMY BapuaHTy OCYLLECTBEHUA W306peTeHUA CcocTaB
npegycmaTtpusaeT cogepaHune Cr® <60 ppm. MNpeanouyTnTeNbHO COCTaB NpeaycmaTpmsaeT
coaepxaHue cr® < 50 ppm, pgaxe < 40 ppm. bonee npegnouTMTENbHO COCTaB
npegycmaTtpusaeT cofeprkaHue cr® < 30 ppm, paxe < 10ppm. B Haubonee
npeanoyYTMTeIbHOM BapuMaHTe OCYLLEeCTBAEHMA COCTaB He COAEPHUT cre, CopeprkaHue cré*
B CTEK/Ie MOXeT BbITb paccumTaHO U3BECTHBIM CMOCOHOM Ha OCHOBE CNEKTPOB MPONYCKaHUA
M JIMHENHbIX KO3)ODUUMEHTOB MOIIOWEHUA KaTMOHA. 3TU Ko3pPULUMEHTbl MOrNOLEeHUS
OCHOBaHbl Ha AaHHbIX oT Bamford (Bamford, C.R. (1977). Colour generation and control in

Glass. Glass Science and Technology, 2, pp224, Elservier Scientific Publishing Company.)
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Nluct  cTekna cornacHo wW3o06peTeHUto MOXKeT ObiTb  /IMCTOM  CTEKNa,
Mo/ly4eHHbIM nocpeacTsom doaT-npouecca, MNpoLecca BbITATMBAaHMA WM Mpouecca
npoKaTta, uau nboro Apyroro M3BeCTHOTO NpoLecca A48 U3rOTOB/EHUA /INCTa CTEK/Ia U3
pacn/iiaB/leHHOro cocTaBa cTekna. CornacHo npegnoYTuTe/IbHOMY BapUaHTy OCYLLECTB/IEHUA
COMIacHO AaHHOMY M306peTEHUIO NINCT CTeKna ABAsaeTca nucTtom droat-ctekna. TepmuH
«nucT dpaoat-cTekna» caeayeT NOHUMMATb KaK O3Haudarlolmi AUCT CTekna, 06pa30oBaHHbIN
nocpeacTsom d¢ioat-npouecca, KOTOPbIM 3aKAo4YaeTcA B BbUIMBAHUM Pacn/iaBAeHHOTO
CTEeKNa B BaHHY pacnnaB/eHHOrO 0/10Ba NpU BOCCTaHaBAMBAOWMX yCAoBUAX. Jiuct dnoat-
CTEeK/1a COAEPHKMUT, U3BECTHbIM 06Pa30M, «ONIOBAHHYIO NOBEPXHOCTb», TO €CTb NMOBEPXHOCTD,
oboralleHHyI0 O/I0BOM, B Te/ie CTeKna BO3/e MOBEpPXHOCTM aucta. [oa TepmMuHOM
«0bOraleHHbIM 010BOM» C/lieAyeT MOHMMATb YBE/IMYEHME KOHLEHTpauuu oJioBa Mo
OTHOLLEHMUIO K COCTaBY CTEK/Ia BO BHYTPEHHEM YacTW, KOTOPas MOMKET UM HE MOKET ObITb NO
CYLLECTBY MM 3ano0/IHEeHa (nMLWeHHan 0/10Ba).

JINCT CUAMKATHOTO CTEKNA COMMacHO M30OpPEeTEHMIO BbINOJHEH M3 CTEKNa,
KOTOpOE MOXET NPUHaA/IEeXaTb K Pas/IMUHbIM KaTeropuam. CTEK/IO MOXKET, TaKUm 0bpa3om,
6bITb CTEKIOM HaTpWUEBO-U3BECTKOBO-CUIMKATHOTO, a/IlOMOCUIMKATHOIO unu
6opocuIMKaTHOrO TMNa M nNogobHbIM. MpeanouTUTENbHO COCTaB /IMCTA CTEK/IA COAEPKUT

cneaytollee, BbiparkeHHOe B MPOLEHTax Mo Becy, B nepecyeTe Ha obLWwuii Bec cTekna:

Si0, 40-78 %;
AIzOg 0-18 %,'
BzOg 0-18 %,'
Na,O 0-20 %;
Cao 0-15 %;
MgO 0-10 %;
K;O 0-10 %;
BaO 0-5 %.

B BapmaHTe ocyulecTBaeHMA COCTaB AUcCTa cTekna cogepxut MgO > 0,1% u
npeanoutntensHo MgO > 0,5 %.

Bonee npegnoytuTeIbHO OCOBEHHO MO NPUUMHE HU3KUX NMPOU3BOACTBEHHbIX
3aTpaT COCTaB CTeKna npeacraBadetr coboW CTEeKNO HATPUeBO-U3BECTKOBO-CUM/IMKATHOTO

TMna. CornacHo 3TOMY BapWaHTy OCYLLECTB/AEHMA MOJ «CTEK/JIOM HaTpUeBO-U3BECTKOBO-
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CUIMKATHOTO TUMa» MOAPasyMeBaloT, 4YTO COCTaB MNpeaycMaTpuBaeT cieayollee

COAep}KaHue, BbiparkeHHOe B MPOLEHTaxX No Becy, B nepecyeTe Ha obwuii Bec cTekna:

SiO, 60-78 Bec. %,;
Al,Oz 0-8 Bec. %;
B,O; 0-4 Bec. %;
Ca0 0-15 Bec. %;
MgO 0-10 sec. %;
Na,O 5-20 Bec. %;
K,O 0-10 Bec. %;
BaO 0-5 Bec. %.

CornacHo 3ToMy BapuaHTy OCYLLECTB/EHUA NPeANOYTUTE/IbHO COCTaB CTEK/a

COAEPXUT cneaylolllee, BbIpa’KeHHOe B NPOLLEHTax Mo Becy, B nepecyeTte Ha obwuit Bec

cTekna:
SiO, 60-78 Bec. %,;
Al,Oz 0-6 Bec. %;
B,O; 0-1 Bec. %;
Ca0 5-15 Bec. %;
MgO 0-8 Bec. %
Na,O 10-20 Bec. %;
K,O 0-10 Bec. %;
BaO 0-1 Bec. %.

B papyrom BapuaHTe OCyLEeCTBNeHUA W300peTeHUs CoCTaB COAEPKUT
cnepytollee, BblparkeHHOe B BECOBLIX NPOLEHTaxX B nepecyeTe Ha 06U BeC CTeKNa:

65 < S5i0, £ 78 Bec. %;

5 <Na,0 £ 20 Bec. %;

0<K,O<5Bec.%

1 <Al,03< 6 Bec. %;

0<Ca0<4,5Bec. %;

4 < MgO <12 Bec. %;

(MgO / (MgO + Ca0)) 2 0,5.
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B yacTHOCTH, NpUMeEpPbI OCHOBHbIX CTEK/IAHHBIX MaTpUL, A/1A COCTaBa COMacHO
nsobpeteHunio onucaHbl B onybankoBaHHbiXx PCT 3aABkax Ha nateHT W(02015/150207A1,
W02015/150403A1, W02016/091672, W0O2016/169823 n W02018/001965.

CoctaB  nuCTa  CTeKNa  MOXeT  cogep)KaTb  NOMMMO  Npumecen,
MPUCYTCTBYIOWMX, B YaCTHOCTH, B UCXOAHbIX MaTepuanax, HU3Kyto A0/ A06aBOK (TakMX KaK
CpeacTBa, KOTopble CNOCOBCTBYIOT NIABAEHUIO UM OCBETIEHUIO CTEKNA) U/IM KOMMOHEHTI,
BO3HMKaloLWMe NpU pacTBOPeHUN GyTepOBKM, COCTABAIOLEN NeUn ANA NNABAEHUA.

CocTaB cTeKkna M30b6peTeHUAs MOXKET TaKKe coaepKaTb HeKoTopble apyrue
KpacuTenu, Yem Te, KOTOpble ONUCaHbl B OTHOLIEHWU HACTOALWEro u3obpeteHns (a UMEHHO
)eneso, KobanbT U XPOM), NOCKONbKY Npumecn 0bycnoB/ieHbl B OCHOBHOM KOHKPETHbIMM
3arpA3HEeHHbIMU CbIPbEeBbIMU  MaTepuanamu. [Mpumepamun TaKUx Npumecen ABNAOTCA
MONnbaeH, HUKeNb, Meab.

MNpenmyLLLeCTBEHHO /INCT CTeKNa HactoAwero usobpeteHua moxeT ObITb
3aKa/ieH, MeXaHWYeCKn UM XUmuyeckn. OH TaKKe MOXeT BbiTb COrHyT/3aKpyrneH wau B
obuwem cnydyae aepopmupoBaH ANA AOCTUMKEHMA KakoW-nMbO enaemoi KoHdpurypauum
(nocpeacTBOM rHYTbA B XO/IOAHOM COCTOAHUM, TEPMODOPMOBAHUA U T. A4.). OH TaKKe MoXKeT

ObITb MHOTOC/IONHbIM.

CornacHo OAHOMY BapWaHTy OCYLLECTB/IEHUA W306peTeHUsa NUCT CTeKna
n3obpeTeHMA MOXKeT ObiTb MOKPbLIT MO MEHbLEW mMepe OAHUM MOKpbITUem. Mpumepamu

TAKOIro NOKPbLITUA ABNAKOTCA:

- NPO3pPayYHbIA U SNEKTPONPOBOAALINI TOHKUMN CNol (TO ecTb C/I0M Ha OCHOBE

Sn0O;:F, Sn0O,:Sb nau ITO (okcnaa nHauna n onosa), ZnO:Al unm Takske Zn0:Ga);
- MPOTUBOOTPAXKAOLIMN C/ION;

- C/IOM, He OCTaBAAKWMA OTNEYaTKOB MNasiblLeB, Uan 06paboTaHHbIA Takum

obpaszom, YToObI YMEHbBLUWTbL UM NPEeAoTBPaTUTL GUKCMPOBAHME OTNEYATKOB MajblLEeB;

- HaHeceHue L-IepHOl\;I IMann ana actetTuvyecCKux nokasaTtenen u yayduweHuAa

CoeaUHEHMUS;

- ceTb € cepebpsaHbIM OTnevaTKoM A1a GYHKUUKM HarpeBsa; u/mnm
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- 3alUMLLAIOLWMIA OT 3arpAsHeHuaA u/mnm rmapodobHbIi CloN.

CornacHo enaembiM LENeBbIM NPUMEHEHUAM W/UIM CBOMCTBAM Apyron
(npyrve) cnon (cnou)/obpaboTka (o6paboTkM) moxeT 6biTb (MOryT 6biTb) HaHeceH
(HaHeceHbl)/BbINONHEH (BbINOMAHEHDbI) HA OAHOW M/MAKW APYroi NOBEPXHOCTM /INCTa CTeKNa
COrnacHo nsobpeTteHuto.

Nuct cTtekna nsobpeteHUA MOXKET NPeMmyLLecTBEHHO ObiTb MCMO/Ib30BaH B
KayecTBe OCTEKNEHMA aBTOTPAHCMOPTHOro cpeacTBa, oCO6eHHO B BUAE OTAeNKM. B Takom
cnyyae, B KOHTEKCTE camoynpaBndembix aBTomobuneit cuctema LIDAR moxkeT 6bIThb
MOJIHOCTbIO BCTPOEHa B aBTOMOOM/b (TEM CambiM rapaHTUPyA 3CTETUYECKME MOKasaTem U
npeaoTBpallas MOBPEXAEHUE CUCTEMbI) C YCTAHOBKOM 3a BHYTPEHHEN MNOBEPXHOCTbIO
YKa3aHHOro OCTeK/NEeHUA.

Takum obpazom, M3obpeTeHMe TaKkKe OTHOCUTCA K MCMNO/b30BaHUIO /IUCTA
CTeK/1a cornacHo nsobpeteHuto:

- - B KayecTBe aBTOMODOU/IbHOIO OCTEKNEHUA, NPesnoYTUTeNIbHO B KavecTse

3aNeMeHTa OTAENKMU; UK

- - B KayecTBe MOKpbIBatoLLEN NUH3bI A8 aaTumKka LIDAR.

[arke ecnn KOHTeKCT HacToAwero mobpeteHusa Hbi1 onucaH ¢ KOHKPETHbIM
NPUMEHEHUEM BCTPOEHHbIX B aBToMobuAb cuctem LIDAR, nucT ctekna nsobpeteHmMa moxeT
TaKXe NpevmylLecTBeHHO ObiTb MCMONbL30BaH B /0OOW ApPYrol TEXHONOMMU, Tpebyuleh
O4YeHb HM3KOE MpPOMyCKaHWe MM OYeHb HaCbIWEHHbIM LUBeT ANA CTeKna BMecTe C OYeHb
XOPOLIMMKN XapaKkTepucTukamu B 6amkHem WK awanasoHe, ocobeHHo ana 850-950 Hm.
Hanpumep, OH MOXKET MMETb BbICOKYIO LLEeHHOCTb B ONTUYECKON TEXHOIOTUKN «onpeaeneHun
[laB/IEHUA C NOMOILLIbIO NaHAapPHOTo paccenBaHua ceeTa» (PSD) unu «addekta HapylieHHOro
NOMIHOTO BHYyTpeHHero oTtpaxkeHusa» (FTIR) ana onpegeneHus MNONOMKEHUA OAHOTO WM
HECKO/IbKMX OOBEKTOB (Hanpumep, Nasiblia Uan CTUyca) Ha NOBEPXHOCTU YKAa3aHHOTO /IUCTA,
KOTOpbIM, C y4eToM ero uBeTa oT 6osee MAM MeHee HACbIWEHHOro A0 HEeMnpo3payvyHoro,
cnocobeH YacTMYHO WMAM NOJNIHOCTBIO CKPbIBaTb OOBEKTbI/KOMMNOHEHTbI, HaxoAfLIMecs
3a/noa HUm.

Tem He MmeHee, B KayecTBe MNPUMEPOB WCNONAb30BAaHWMA JINCT CTeK/a

M306peTeHVIFI MOXeT TaKXXe MMETb BbICOKYH LEHHOCTb:
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(1) B KauecTBe AEKOPATUBHOW MaHENW, PACMNONOXKEHHON Nepes UCTOYHUKOM
Harpesa WM3nyyeHMem  (BOKpPYr Hero), CKpbiBas (4aCTUY4HO WAM  MOJIHOCTbIO)
HenpuBAeKaTe/IbHYO CTOPOHY MCTOYHUKA Harpesa, Ho no3BosAsa UK nsnyyeHuto nponty, u,
Taknum 06pa3om, genan BO3IMOXKHbBIM XOPOLWMM pe3ynbTaT OT YKa3aHHOro Harpesa;

(2) B KauecTBE aPXUTEKTYPHOTO MU AEKOPATUBHOIO CTEKAA A1 NEPEMBIYKM;

(3) B KauecTBe BapoO4YHOI NaHenM BMecTO OBbIYHO MCNO/b3YEMbIX AOPOTMX
CneumanbHbIX CTEKON (CTEKNOKEpPaMUKK Uan bopodnoaTa, UK AaxKe NUpekca);

(4) B KauvecTBe yKasaTe/IbHOTO YCTPOMCTBA Ha MOPTATMBHLIX KOMMbHOTEPAX
(06bIMHO M3BECTHOrO KaK «CEHCOpPHas MaHesb»), MHOTAa WCMONb3YHOLWErO TEXHOOMUIO,
Tpebyowyo UWHPpaKpacHOro WU3yyeHUs. B  3Tom c/iyyae /IUCT CTeKna  ABAAETCA
npeanoYTUTE/IbHO OYEHb TEMHbIM, B AEWCTBUTENbHOCTU AaXKe HENpPO3payHbIM, NO LBETY W,
TaKnum 06pa3om, CKPbIBAET 3/1IEKTPOHHbIE KOMMOHEHTbI, PAaCNO/IOXKEHHbIE NMOA, HUM;

(5) B KauecTBe anemeHTa nepesHel MOBEPXHOCTM Mebenun U, B 4acTHOCTH,
mebenn, npegHasHayeHHOM  ANA  BCTpaMBaHWA  AWCTAHUMOHHO  yNpaBaseMblX
9N1EKTPUYECKUX/INEKTPOHHbIX MPUMOOPOB, CKPbLIBAOLWLIEr0 W3 BUAA HeENpUBAEKaTe/bHYO
CTOPOHY Takux npubOpoB, HO NO3BOAAKOWEIO MNPOXOAWUTb CUTHaNY, WCMyCKaemMomy
YCTPOWCTBaMM AUCTAaHLUMOHHOTO YNpaB/ieHWA. 3TO CBA3aHO C Tem, 4YTO 6O/bLUMHCTBO
BbITOBbIX 3/1EKTPUUECKMX/3/TIEKTPOHHbIX NPUBOPOB (TeNeBUM30pPOB, YCTPOMCTB C BbICOKOW
TOYHOCTbIO BOCMpoOu3BeeHusA 3Byka, DVD-nnenepoBs, UrpoBbiX MPUCTAaBOK M NoaobHOro)
ABNAOTCA AWCTAHLUMOHHO YMPaBAAEMbIMU, UCTO/b3YIOLMMKU KOPMYC, KOTOPbLIA MCMycKaeT
CUrHanbl B OAMKHeM WHbpaKkpacHol obnactm. OAHako 3Ta AMCTaHUMOHHAsA cuctema
yrnpaBAeHUs AEeMOHCTPUPYET, B YAaCTHOCTW, ABa HepocTaTKa: (i) CMrHan 4acTo MCKarkaeTcs
MPUCYTCTBMEM BTOPUYHOTO W3/yY4EHUS B BUAMMOW 061acTM (CONHUEM, OCBETUTE/IbHbIE
YCTPOMCTBA), UTO [e/laeT ee MeHee 4yBCTBUTeNbHOM, U (ii) aTo TpebyeT, uTobbl NpUbOPHI
6biM  pocAraembl nocpeactBom MK curHana AUCTAHUMOHHOTO YMNpaB/ieHWA, W, TakKUM
obpazom, OHM He MOTYT ObITb CKPbIThI BHYTPY NpeameTta mebenu, are ec/n cnpoc, Tem He

meHee, pacTeT B 9STOM HanpaBae€HUKU NO 3CTETUYECKUM NMPUYUHAM.

[anee BapuaHTbl OCYLLECTBNEHUA Wu306peTeHUa 6yayT AOMNOJHUTENLHO
onucaHbl TOMbKO B KayecTBe MPUMEPOB, BMECTE C HEKOTOPbIMWU CPaBHUTENbHbLIMU
NMPUMMepamu, He B COOTBETCTBUM C u3obpeTeHnem. Cneayoume npumepbl NpeactaBiaeHbl B

uenax nanrctpaummn U He npeaHasHa4yeHbl 414 orpaHn4yeHmnn obbema sToro M306peTeHVIFI.
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Mpumepbl

PasnuuHble  nucTbl/oBpasubl  CTEKNa  COrMacHO  M306peTeHuto  uau
CpaBHUTe/IbHblE NUCTbl/06pasupbl cTekna nnbo (i) nonyyanu B nabopaToOpHbIX YCAOBUAX
(«nab.»), nubo (ii) paccuntbiBanu/mogennposanu («Mmoden.») ¢ pasIMUHbIMU 3HAYEHUAMMU
cofepaHua oblLero xenesa, Xxpoma, KobanbTa.

Ona nonyuyeHma B nabopaTOpHbIX YCNOBWUAX /INCTOB CTEKAA: MUCXOAHble
martepuasnbl 6blM CMellaHbl B BUAe MOpPOLUKa AAA NPou3BoacTBa npubavsutensHo 240 T
napTvMu, NoABEPrHyTON OKMCAEHUIO, COTAIACcHO caeayollei Aanee Tabauue, K KOTopoi bblin
no6aBneHbl UCXoAHble maTepuasnbl, cofepxalme obllee Keneso, Xpom M KobanbT B
pa3sHOM KO/MM4YeCcTBE B KauyecTBe LeneBoM (PyHKUMM copepaHUA KOHEYHOro cocCTaBa
(cnepyeT OTMETUTb, UTO XKe/ie30 YXKe, MO MEHbLIeM Mepe 4YacTMYHO, MPUCYTCTBYeT B

NMCXOAHbIX MaTepPMaIax OCHOBHOIO COCTaBa B Ka4ecTBe npmmecm):

UcxogHble maTepuanbl CopeprxkaHue (r)
necok 141-146
U3BECTHSAK 0-10,3
AOTOMUT 39-52

HaTpui 47-48

OKMUCb antomuHmna (Al,Os) 0-2

KOKC 0,1-0,12
cynbdaT (NaySOy) 2,2-3,3

Cmecb 6bln1a NOMeLLeHa B TUTe/b, @ 3aTEM HarpeTa B 3/IEKTPUYECKOW Neun A0
TemnepaTypbl, obecneunsarolLeit NOJHOE pacniaB/ieHue CMeCH.

OKoH4aTeIbHO NOoJy4eHHbIN 6a30BbIA COCTAB CTEKNA COAEPKan:

Si0, (Bec. %) 70,8-72,2

Al,O5 0-0,62

Cao 8,7-9,2
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MgO 4,1-5,5
Na,O 13,7-14,3
SO; 0,25-0,37

OnTuyeckune cBoOMCTBa Kaxaoro obpasua, bopmoBaHHOro M obpaboTaHHOrO B
BUAe nucta, OblnM onpepeneHbl Ha crnektpodotomeTpe Perkin Elmer Lambda 950,
OCHALLEHHOM MHTErpupytollen chepoii ¢ anameTpom 150 mm, 1, B HaCTHOCTU:

- nponyckaHue B 6auMKHeN WHdpakpacHoW obnactu bBblo onpeaeneHo
cornacHo ctaHgapty ISO9050 gna ToAwwmHbl 4 MM nNpu TenecHom yrae o6sopa 2° u ansa
KOHKPETHbIX IJIMH BOJH, @ UMeHHO 850 HM (Tgso), 900 Hm (Togo) ¥ 950 HM (Tgso);

- nponyckaHue csBeta TL 6bL10 Takke onpegeneHo COrNacHoO CTaHAapTy
ISO9050 ans TonWwmHbI 4 MM Npy TenecHom yrae o63opa 2° (¢ uctouHuKkom ceeTa D65) n ans

AnanasoHa A/inHbI BoAHbI oT 380 Ao 780 Hm.

* Ona mopenuposaHua/pacyeTa /IMCTOB CTEK/A BbIMOAHAAM Cheayiollee:
ONTUYECKMEe CBOMCTBA PacCYMTbIBA/IM Ha OCHOBE OMTUYECKUX CBOWCTB pasHbIX KpacuTesnen
cTekna (Mcnonb3ya /IMHEWHbIW  KO3POUUMEHT MOMNOLWEHUA, onpeaensembli Ans
paccMaTpuBaeMOW OCHOBHOW MaTpulbl CTeKNa, ANAA NOCTPOEHWUS MOMHbIX ONTUYECKUX
CNEKTPOB M BbIYWUC/IEHWA NapamMeTpoB, NpeacTaBAAwWMX MHTepec). OCHOBHaA MaTpuLa

CTEK/a, paccmaTpuBaemasn Npu pacyeTte, Takas Xe, Kak v A1a nabopaTopHbix 06pa3LoB.

B Tabnunue 1 npeacraBieHbl XapaKTepPUCTUKM COCTaBa M ONTUYECKME CBOMCTBA
ana npumepos 1-13.

Mpumepbl 1-5 1 13—14 cooTBETCTBYIOT CPABHUTE/IbHBIM NPUMEPAM, MPU STOM
npumepbl 6-12 cOOTBETCTBYIOT JINCTaM CTEK/la COMMacHo wu3obpeTeHUto. B yacTHocTw,
npumepbl 1-2 (cpaBHUTENbHbIE) COOTBETCTBYIOT CTEK/Y, COAEPHALEMY XPOM W KobanbT
cornacHo W02015/091106.

Kaxabih 3 npumepoB 6-12 cornacHo uzobpeteHuto 6bia ONTUMU3UPOBAH
TaK, YTobbI:

1) MakcMmanbHO yBeNWYMTb MPOMyCKaHue 6/uKHero uHdpaKpacHoro

nsnyyeHus, ocobeHHo Ha 850, 900 u/mnm 950 HM, ANA AOCTUNKEHUA, B
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YacCTHOCTM, 3Ha4veHui Bbllle 80% M Gonee NpeAnoOYTUTENBHO Bbille
85 %,;
npu asTom

2) cBOAA K MUHMMYMY €ro nponyckaHuve B BMAMMOM auanasoHe TL, B
YacTHOCTU, ANA  JOCTMXKEeHUA  3HadeHM <15% u  bonee
npeanoYTUTENIbHO 3HadYeHut Huke 10%, 5% (pocturas 3aTtem noutu
HenpPo3payYyHoCTU), U

3) A0CTUMYb HU3KUX COAEpPXMaHUW  LIEeCTUBAJIEHTHONO Xpoma, cr
(ocobeHHO HUMKe 30 ppm, u bonee npeanoYTUTENbHO HUXKE 20 ppm, U

ele 6onee NpeanoYTUTENIbHO NPUBIUKAACH K HY/HO).

Tabnnua 1

Mpum MNpum{MNprum

Mpw|Npu|Npn|MNpu|Npu MNpwu|Npun Mpw | MNpu|Npu | MNpn
m.l1(m.2({m.3|m.4|m.5 M.O o m.7|m.8 M.O eN.|o eM.11M.12M.13M.14
nab. | nab.|nab.|nab.|nab. A nab.| nab. A A nab.| nab.|nab.|nab.

Fe,0s |0,00(0,00|0,10(0,01{0,13 0,13 0,34|0,24 0,47
(Bec. %) 9 9 6 4 5 0,17 |0,19 05|08 (0,19
Cr,03

(Bec. %)
Co 0,00]0,06 0,06
(Bec. %) 8 5 8
TLD4 (%) (16,424 | 3 [27]21]23 (2329|7528 2624|3123
Tsso (%) |72,9(69,3(84,7(89,1|87,8| 89,1 (87,5( 89 | 87,8 | 85,4 |88,3(83,5|80,5|67,8
To00 (%) |76,7(72,1(86,7(88,3|87,5| 88,3 [87,5(88,1| 88,6 | 86,8 |87,6( 83 |78,9| 66
Toso (%) |77,1(71,3(86,3|86,8| 86 | 84,5 (85,5(86,5| 87 | 84,6 | 86 (81,2|77,2|64,3

0,81(0,69|047(0,10( 0,2 | 0,2 |0,19(0,1 | 0,3 | 0,47 |0,10|0,18( 0,1 | 0,2

1|01y01)01(|01)005|007(01(01]|01]01

_ *
205'5 0,96 0,64 0,63 0,45 (0,45 0,45 [0,47|0,45| 0,73 |0,615|0,45|0,47 | 0,45 | 0,45
gzo-"/ Fe, 9%'0 767'6 4,43(7,29|1,52|1,18 |1,00(0,76| 0,60 | 0,59 |0,54|0,52 (0,41 |0,42
3
6+
Cr 549 467|280 70 | 85 | 22 |25 |17 12 |13 | 1| 1 | o | O
(ppm)
FeO

olol|l1|lof| 2] 4|3 ]| 21527 |12]|31]114][190
(ppm)

Lenb nsobpeteHua, a UMeHHO nonydeHue 1), 2) u 3) B McTe CTeKNa, MOXeT
6bITb AOCTUTHYTA KaK MOKa3aHO B pe3ynbTaTax U3 Tabauubl 1 ¢ npusHakamu nyHkTa 1

dopmynbl usobpeTeHus.
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®OPMYNA U3OBPETEHUA

1. JIUCT cTeKNa CUAAMKATHOTO TUNA, KOTOPbIA UMeeT COCTaB,
(i) CoAepPKaLLMMN, MPUYEM COAEPKAHME BbIParKEHO B NMPOLIEHTaX Mo Becy oT obulero

BeCa CTeKkna:

obuiee xeneso (B nepecyete Ha Fe,03) 0,04-1,7 %,
Xpom (B nepecueTe Ha Cr,03) 0,05-0,8 %,
KobanbT (B nepecuyeTe Ha Co) 0,03-0,175 %,

(ii) npu 3TOM:
Cr,03< 1-5,5 * Co,
0,5 < Cr,03/Fe,03<1,2.

2. NncT cTekna no npegblaywemy NyHKTY, OTIMYALOWMACA TEM, YTO COCTaB
npeaycmatpusaet cogepaHme Cr,03/Fe,03< 1.

3. NncT cTekna no npegblaywemy NyHKTY, OTIMYALOWMACA TEM, YTO COCTaB
npeaycmatpusaet cogepskaHue Cr,0s/Fe,03<0,8.

4. Nuct ctekna no nobomy U3 Npeabiaywmx NyHKTOB, OT/IMYAIOLLMICA TeM,
4TO COCTaB NpeaycMaTPUBAET coaepKaHume xpoma (B nepecdete Ha Cr,03) £ 0,5 %.

5. NncT cTekna no npegblaywemy NyHKTY, OTIMYALOWMACA TEM, YTO COCTaB
npeaycmaTpuBaeT cogepkaHue xpoma (B nepecyete Ha Cr03) £ 0,3 %.

6. NncT cTekna no npegblaywemy NyHKTY, OTIMYALOWMACA TEM, YTO COCTaB
npeaycmaTpuBaeT cogepKaHue xpoma (B nepecyete Ha Cr03) 20,1 %.

7. Nuct ctekna no nobomy U3 Npeabiaywmx NyHKTOB, OT/IMYAIOLLMICA TeM,
4TO COCTaB NpeaycMaTPUBAET coaepKaHme obLero xesnesa (B nepecyete Ha Fe,03) < 1,2 %.

8. Nuct ctekna no nobomy U3 Npeabiaywmx NyHKTOB, OT/IMYAIOLLMICA TeM,
YTO COCTaB npeaycmaTpuBaeT cogepaHue obuwero xenesa (B nepecyete Ha Fe,0s3) >
0,08 %.

9. Nuct ctekna no nobomy U3 npeapiayLmx NyHKTOB, OT/IMYAIOLLMICA TeM,
4TO COCTaB NpeaycMaTPUBAET coaepKaHume obLero xesnesa (B nepecyete Ha Fe,03) > 0,1 %.

10. JlucT cTekna no ntbomy M3 npeablaylumx NYHKTOB, OT/IMYAOLWMNCA TEM,

4TO COCTaB NpeaycMaTpUBaET coaepKaHue KobanbTa (B nepecyete Ha Co) < 0,12 %.
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11. JlucT cTekna no ntbomy M3 npeablaylumx NYHKTOB, OT/IMYAOLWMNCA TEM,
YTO COCTaB npegycmaTpuBaeT cogepaHue Fe’* (B nmepecuete Ha FeO), cocTaBnsioLiee
meHee 40 ppm.

12.  JlucT cTekna no ntobomy M3 npeablaylumx NyHKTOB, OT/IMYAOLWMNCA TEM,
yTO OH XapakTepusyetca TLD4 Huxke 10 %.

13.  Jluct cTekna no ntobomy M3 npeablaylumx NYHKTOB, OT/IMYAOLWMNCA TEM,

YTO OH XapakTepu3ayeTca Tgso Bblwwe 80 %.
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