Jleknus 6. MeToabl cTek10BapeHus

1. TexHOJOrHYHOCTH COCTABOB CTEKJIA

CocTaB ONTHUYECKOTO CTEKJIAa HA30BEM TEXHOJOTUYHBIM, €CIIA JJIi €ro H3TOTOBJIEHHUS C
3a/IaHHBIMH 3HAYEHHSIMU ONTHYECKUX [MapaMETPOB MOXKHO IMPUMEHUTHh IPOBEPEHHBIN 3KOHOMHYHO
3¢ (EeKTHBHBIA TEXHOJOTHYCCKHA IIPUEM C YYETOM BCeX O0COOEHHOCTEH Tpou3BojcTBa. OCHOBHAS
3a/la4a IpU BapKe ONTHYECKOr0 CTEKJIAa MOJYYUTh U1 JAHHOM MapKu 3HAa4YeHWe IOoKa3aTess
npeiomiienuss u gucnepcuu  3amanHple ['OCTom. BemmongHenuwe »Toi 3agaud  NMPUBOIUT K
MHOTI'OKOMIIOHEHTHOMY COCTaBY CMECH M CO3JAeT psif TPYAHOCTEH B OCYLIECTBICHHUU IIpolecca
BapKM BBICOKOKAUYECTBEHHOTO CTekyIa. ONTUYECKOE CTEKJIO MHOTUX MAapOK HETEXHOJOTUYHBI:
My3bIPHBI, TYTOILUIABKH, OYEHb YACTO 3aTpyJHEHa MOATOTOBKA U OYHCTKA CHIPHEBBIX MATEpUAJIOB,
M3TOTOBJIEHUE COCYJIOB JJII BapKd M MEIIAJOK, PEryJMpoBKa Ipoliecca Bapku. [[pyras BakHas
3a/1a4ya MOJIyYUTh BBICOKYIO CTENeHb OJHOPOJHOCTH ONTHYECKOro CTeKja 0ol Mapku. Pemenue
9TUX 3aJa4 OIpelNesieT BCKH TEXHOJIOTMIO IPOM3BOJACTBA ONTHYECKOro cTekia. B cocras

HEKOTOPBIX OCOOBIX CTEKOJI MOTYT BOOOIIIE HE TOOABISITHCS CTEKIIO00PA3YIOMNE OKHUCIIHI.
2. CoIpbeBble MaTEPHAJIBI

KucnotHple, meno4ynple W IMEIOYHO3EMENbHBIE OKHUCIBI BBOJST B COCTaB CTEKJIa B BHJE
MPUPOJHBIX MATEPUAIOB, TPOAYKTOB XMUMHUUYECKON MPOMBIIIIEHHOCTH. J[JIs1 MONy4YeHUs IIHPOKOM
HOMEHKJIaTypbl ONTUYECKUX CTEKOJI BBICOKOTO KadecTBa M B YACTHOCTH CTEKOJ paboTaromuX B
nHppaKpacHON 00JacTH W3IMYYCHHUs NMPUMEHSIOT CTEKJIOMAaTepHallbl B BHJE XMUMHUYECKH YHCTHIX
pEaKkTUBOB, a BMECTO KBaplleBOI'O IecKa - JKUPHBIA KBapil. B Tabiuile npbiBeleHbI TJIaBHbIE
XUMHUYECKHE KOMIOHEHTBI, KOTOPhIE HCIONB3YIOTCS Ui ToiMydeHus crekia. CTekaoMaTepuabl
WCIONIBE3YIOT B BHje 3epeH pazmepoMm oT 0,05-0,03 mm. 3epHa Oonbimero pasmepa, 0COOESHHO
TYTOTJIABKMX KOMIIOHEHTOB, TJIOXO MPOBAPUBAIOTCS U MOTYT OCTaBaThCS B CTEKJIE B BUJE KAMHEH.
3epHa MEHBINET0 pa3Mepa KOMKAIOTCS W TOXKEe HE MPOBApUBAIOTCSI. Marepuasbl MOTJIONIAIOIINe
Brary u CO; U3 Bo3yxa KOMKAIOTCSI 1 KOMKAIOT CMECh, PACILIBIBAIOTCS CO3/aBasi HEOJHOPOIHOCTb
cocTaBa CMecH IO ee 00beMy, UTO CIOCOOCTBYET HOSIBICHHUIO HEOJHOPOJIHOCTEH B CTEKIIE.
[Ipumecu B cMecH MOBBIIAIOT €r0 CBETONOIVIONICHNE, OKpAIIUBAlOT cTekino. Hanbosee BpeqHbie:
Kelezo, XpoM, HUKelb, MeJb. B MaTepuanax, HCIOIb3yeMbIX AJII BapKU ONTHYECKOIO CTEKIIa,
JIOJKHO COJIepKaThesl He OoJiee: xemes3a - 200-10'5%, HHUKEIA - 5-10'5%, XpoMma - 10-10'5%, MeJIH -
200107%. KpomMe ocHOBHBIX (BbIlle B TaOJIWIE) KOMIOHEHTOB B COCTAaB CTEKJIa B MaJbIX
KOJIMYECTBAX BBOJISAT YCKOPHUTEH, OCBETIUTENHN, 00€CIIBEUNBATEITH.

Yckoputenu yMeHbBIIAIOT TEMIEPATypy BapKh CTEKJIa U CIOCOOCTBYIOT OCBETICHHIO CTEKIIA:
coeauaeHust pTopa, B,O3, aMMOHHITHEIE COJIH.

OcBeTuTeny CoEHCTBYIOT YIAICHUIO My3bIpei U3 cTeKIa B Ipollecce BapKu. ITO TPUOKUCH

MBIIIbsAKA, CYPbMBI.



OO6ecrBeunBaTeny CIOCOOCTBYIOT MOJYYSHHIO CTEKJIa OE3IBETHRIX OTTEHKOB, HEHTPATH3YIOT
neiicTBre jkenesa, nepeBoas FeO B FeyO;. DTo TpeXoKWcH MBIMIbsKa, CypbMbI, cenutpa, NaCl,
Na,;SOy4, dTOpUABL

3. IToaroroBka creKkjoMaTepHaJa

[ToyHBI UK TOATOTOBKU CTEKJIOMATEPHATIOB COCTOUT U3 TEXHOJIOTMUECKUX OIEpaIiHii:

1) npoGnenue;

2) oMo,

3) oboraienue;

4) cymuika;

5) mpoces;

6) ycpelnHeHue.

CrexiiomaTepuabl MPOXOAT pa3INUHbIe ONepallii TEXHOJIOTHYEeCKOro IMKJIa MOJATOTOBKU B
3aBUCHUMOCTH OT HCXOJHOTO COCTOSIHHS, B KOTOPOM OHH HaxXOJSTCSl: KYCKOBOM, CBIILyYeM,
rurpockonuyHoM. CrekyiomMaTepuanbl XpaHAT B CIENHUATBHBIX CKJIaAaX, KaXAbld B OTAEIHHOM
OTCEKe, YIIaKOBaHHBIA B MEIIKH, OOUKH, OaHKH, a SJIOBUTHIE - B CIIEIMATLHON BaKyyMHOH Tape, B
3aKpbITOM moMerieHnnd. [loAroToBka KBapIieBO MYKH i CTEKJIOBAapEHHUs BBIMOJIHSIOT Ha
crenuanbHOl TexHojormyeckod mmHuM (puc.6.1). Kyckm kBapma u3 ckiaga 1 mojarorcest
rpeiiepHbIM KpaHOM 2 B siUelKH, KOTOpble UMeoT pazmep 250x250 mm. M3 OyHKepa JTOTKOBBIM
nuratesneM 4 ocBOOOXKIAIOT IO JIOpOTe OT 3eMJIM M MEJIKMX IIpUMecel, KBapll MoJaeTcsl B IMIEKOBYIO
JIpOOUIIKY S5, U3 KOTOPOH BBIXOIAT KyCcKH pazMepoMm okoyio 50 Mm. OHU TOAAFOTCS JIEHTOYHBIM
KOHBelepoM 6 M KOBIIOBBIM 3JIEBATOPOM 7 AJis NPOMBIBKM B OyHKep 8 u Oapaban 9 KoTOpbIif
Bparaercs ¢ yactoroit 10 o6/muH; nuametp 6apabana okono 500 mm, mmHa 2000 MM, HaKJIIOHEH
nox yrioMm B 3°. B Gapaban 9 BMecte ¢ Kyckamu cTpyeid momanaeT Boaa u3 comen 10. Ksapig
OTMBIBACTCS W CIIOJI3aeT 1o JOTKY 11 B meus oOxwura 12. Ileus BHYTpH (hyTepoBaHa OTHEYIIOPHBIM
MaTepHaJIOM, HEIIPEPHIBHO BPAIAETCs CO CKOPOCTRIO 2 00/MuH, muameTp nieun 800 MM, JUTHHA TTeYH
4000 MM u HakJIOHEHA ToA yrioMm 2°. B meun co3maetcs miams GopcyHKamu 13 mpu Temmeparype
900°C, Bpemst poxoxaeHusi KyckoB 10-15 mun. M3 neun 12 xBapi nepuoguyecku MoJaeTcs Ha
POTOpHBIN MOaBEMHUK 14 KOBIIM KOTOPOTO B HIDKHEM IOJIOKEHUH TPOXOIAT depe3 Oak 15 ¢
X0Jl0/IHOM BooH. [lanee kBapI| mogHuMaeTcss B OyHKEp, BOJia CIIMBAETCS, a KBapIl MOJCYIINBACTCS
BHYTpPeHHUM TeruioM. [locie pe3koro oxiyaxIeHusi OH TepsieT MPOYHOCTh U B TPyOUaTON IapoBOH
MenbpHule 20 nerko pasmaibiBaetrcs. Ha nenrte tpancnoprepa 16 kBapi o0ayBaeTcst U3 comia 17
C)KaThIM BO3YXOM JJIsl OYMCTKH OT MEJIKUX YacTHUIl, CIIObI ¥ MbUTH. [ToMos1 000KEeHHOT0 KBapia
- B mapoBoii MenpHHIE 20, OGapabaH KOTOpPOW BpamaeTcss CO CKOPOCThIO 28 00/MWH, JUIMHA
O6apabana 6000 mm a muametrp - 1800 mm. Ha BXOogHOM KOHIIE MENTBHHUIIBI HAXOAUTCS MPHEMHOE
cuTo 21, Ha BBIXOJHOM - KOHTPOJIbHOE CHTO 22. OTCeBHI MOAIOTCS IO TpyOaMm 23 JyIsl TOBTOPHOTO
moMoJia, Myka B OyHkep 3amaca 25. CopTUpOBKa 000KKEHHOTO KBapIia MPOU3BOIUTCS BPYUYHYIO Ha
JeHTouHoM KoHBeiepe 24. Kycku uyepHble, JKeNnTble ¢ MPOXKHIKAMHU IIOJIEBOTO INIaTa

OT6paCBIBaIOTC$I. 0Oco0060 yncThHIC KyCKHA OT6I/IpaIOTC$I AJIL BapKU 0cob0 IMPO3pPavYHbIX CTCKOJI, a 3aTCM



MIO/ITOTABIIMBAIOT OTJEIBHBIMU MOpHUSIMU. KBapieByto MyKy KOHTPOJIMPYIOT Ha 3€pHUCTOCTh U HA
coJlep)kaHue TIpuMecedl keie3a JUIsl  YCTAHOBIEHHUS COpTHOCTH. Ilpumenstor eme u
AIIEKTPOTUPABINYECKUE JPOOHIKH, B KOTOPBIX KBapIl pa3pyliaeTcss MOIIHBIMY THAPABINYECKUMU
ynapamu. OOoraieHne KBaplEeBOW MYKH, YIAISIOleld MpuMecHu keje3a [0 3-107%% s
MIPOU3BOJICTBA 0c000 Mpo3payHbIxX cTekoi. Bemomustor B kumsmeir HCI pactBopsiroreit xene3o B
TedyeHnn 12 dYacoB B ¢apdopoBbix KoTiax. CiamB pacTBOpP KHUCIOTHI MYKY TMPOMBIBAIOT
JTUCTUJUTMPOBAHHON BOJION, OypIIsIel 1Mo AecTBUEM MTofaun CHU3Y Bo3myxa. [locie oboramenns
KBaplLEBYI0 MYKy CYyIIaT B KBapIleBBIX CYIIMJIKAaX. [OJIBKO CTONb TIIATEIbHOE MPUTOTOBJIEHUE U

oborarenne KBapiia mo3BOJISIET BAPUTH CBEPXITPO3pavHbIe cTekia ¢ noriomennem 0,1-0,2%
4. PacyeT 1 npuUroToBjIeHHe MMUXThHI

[lluxta - cMech MpeABApUTENHHO MOJATOTOBICHHBIX, OTBEIICHHBIX IPH OINpeaeTIeHHOM
COOTHOIIICHUH W IEPEMENIaHbl JI0 MOJIHOW OJHOPOIHOCTH CTEeKIoMarepuana. YacTh KOMIOHEHTOB
MIUXTHl TPH HarpeBe YJIETyYMBAaeTCs, WHOTAA TIIOJHOCTBIO. HekoTopele mNpHOaBISIOTCS H3-3a
YAaCTUYHOTO PACTBOPEHHUS CTEHOK cocyla (TOpIIKa) B KOTOPOM BapsT cTeksio. Habop marepuaioB
BEIOMPAIOT OIEHWBAsl WX TEXHOJOTHYHOCTh, YHCTOTY W IEHY. TeXHOJIOTHYHOCTH OIPENENISIOT
MaJol TUTPOCKOIMMYHOCTHIO, 3ePHUCTOCTHIO U ChITy4YecThi0. CTENeHh YMCTOThI CTEKIOMATeprajioB
JUTSI CTEKJIOBAPEHHBIX 3aBOJIOB OMpPEJIEISIeTCS] BO3MOXKHOCTBIO MOIYUYCHUS MPUPOTHBIX MAaTEPHUATIOB,
MpernapaToB XUMHYECKUX MPOU3BOJICTB, TPEOYIOIeH KOHIWIIMA U WX SKOHOMHYECKU BBITOJIHOM
neHoit. CMech cCTeKjoMaTepuasia 0 3achIIKU JOJDKHA OBITh CHIMy4Yed W HE IIeMEHTHPOBATHCS.
[IpoBaprBaHWe COCTABISIONIMX IMUXTHl JIOJDKEH HACTYNaTh OJHOBPEMEHHO TIpH OJM3KUX
3HAYCHHUSX TEeMIIepaTyp, 4YTOOBI JIETKO 0Opa3OBBHIBAIMCH HY)KHBIE XHUMHUYECKHE COCIUHEHHUS.
CopepxaHre U COCTaB ra30BBIX Cpel JOJDKEH CIIOCOOCTBOBATH OCBETJIEHHIO cTeksa. OKuciaM B
CMECH OTIaeTcsl TPEANOYTEHHe, HO OHM MMEIOT BBICOKYIO TeMIIepaTypy BapKH W 3aTPyIHSIOT
OCBETJICHUE - B IMUXTY JM00aBISAIOT colu. PacueToM ycTaHABIMBAIOT CTEKIOMATEPHANIBI, KOTOPHIS
HeoOX0IMMO BBECTH B COCTAaB CMECH, MPUTOTaBIMBaeMou Hjsi Bapku. llepexon oT okxucia B
CUHTETHYECKOM COCTaBE CTEKJIa K XUMHUYECKHM COEJIMHEHUSM KOTOPHIM OH BBOJUTCS Yepe3 Tak
Ha3bIBaeMble NMIMXTHBIE MHOXKHATENI CBEIEHHBIC B CIIPABOYHBIC TAOIHUIBL. JTOT pacdeT YUHTHIBACT
KaK yJeTy4YnBaHUE TaK W MPUOaBIeHHE HEKOTOPHIX COSJMHEHHH B IpoIlecce BapKu cTekia. Pacuer
IIAXTHl CITY)KUT OCHOBHOW JUIS TOJMYYEHHUs 3aJaHHBIX 3HAYEHUH ONTHYECKMX IOCTOSHHBIX H
JIOITyCTUMBIX 3HAYEHHWI CBETOTIOTJIONICHNUS W IIBETOBOIM OKpAIIeHHOCTH CTeKJa. B3BemmBaHue B
KOJIMYECTBAX YCTAHOBJEHHBIX pacdyeToM IMUXTHI ¢ To4yHOCThiO 70 0,1%. B3pemuBanue wu
CMEIIMBAaHKE B OMPECIEHHOM TOPSIKE B 3aBUCUMOCTHU OT CHIMYYeCTH U KOMKOBAHHS MaTepUasIoOB.
CMmemuBaHue NpoOUCXOAUT B Oapabanax, Bpamamomuxcs ¢ yactoToit 20-40 o6/muu. KoHTponb
KauecTBa MEpeMEeIINBaHUS OMpeJeNseTcs MpoOamMHu, KOTOpble OepyT W3 CMeCH B pazlIUYHBIX

yJacTKax ee 00bema, JIOMyCTUMOE OTKJIIOHEHHUE OT CPETHEr0 COCTaBa He JOJDKHO MpeBhIIaTh 3%.
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Puc.6.1 Texnonornveckast JMHUSL TOATOTOBKU KBapIEBON MyKHU



Tab6mauma 6.1 XuMuuyeckre coeIUHEHN U KOMIIOHEHTHI CTEKOJ
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