Jlexnus 8. Ilponece Bapku oNTHYECKOT0 CTEKJIa

1. Cragun npo1necca BapKu OIITHYCCKOI'o0 CTCKIIA

Bapka — coxHbIi Tena0Bo# MpoIecc B TEYEHUH KOTOPOT0 KOMIIOHEHTHI CMECH
CTEeKJIOMaTepraia IpeTepreBaroT psa GU3HUecKiX 1 XUMHYeCKUX n3MeHeHni. [Iporecc Bapku

MO>KHO YCJIOBHO pa3/ieJUTh HA CTAIUU:
1) CunukarooOpa3zoBaHue;

2) Crekioo0Opa3oBaHue;

3) OcBeTtiieHue;

4) I'oMoreHu3anusi;

5) OxnaxeHue.
Crekiioo0pa3oBaHue, OCBETJCHHE W TOMOTEHHU3AllMs HayMHAIOTCS oOJHoBpeMeHHo. [locme
OKOHYAHUSl CTEKJIO00Pa30BaHUS TOCIEJAHHE CTagUuU MPOXOJAST COBMECTHO [0 3aBepIIEHUs
mpoliecca Bapku. B pesynbrare mpoTekaHHsl KaXIOW CTaaud M3MEHSIETCS COCTOSHHE CTeKja B
(U3HYECKOM W XUMHUYECKOM OTHOIICHHH IO NMPHU3HAKaM KOTOPBIX YJIOOHO pa3jeluTh MpoIecc

BapKHU.

CwimkaTooOpa3oBaHue HauyWHAeT MPOWCXOAWTh Yyxke npu Temmeparype 400°C korma
3aKaHYMBAIOTCS OCHOBHBIE XMMHUYECKHE PEaKIMM B TBEPIBIX YACTHIAX H YJIETYyUHBAFOTCS
ra3oo0pa3Hble COCTaBbl, HCHApsETCS BOJIa, a HE MPOpearupoBaBIlue KOMIIOHEHTHI criekatoTes. C
JAIBHEUITUM TOBBIIIEHHEM TeMIIepaTyphl MIIABATCS 3BTEKTHUYECKHUE COSAMHEHHSI M HEKOTOPHIC
COJIM, TBEpbIC BEIIECTBA PACTBOPSIIOTCS B pacIuiaBaX M PEaklUd YCKOPSIOTCSA. BoIbIIMHCTBO

peaKIuii SHIOTEPMHUUECKUE U JJIs1 YCKOPEHHS MpoBapa Hy)KHA HHTEHCH(PHUKAIIUS TI0J]aul CTEKJIA.

Crexnoo6pa3oBaHe HAYMHACTCS KOTJa CTEKJIO MPEJICTaBIISIET COOOM eIre MEeHUCTHIA paciliaB,
KOTOPBIN HACHIINEH YacTHIAMH IMUXTHL, KBapla W Iy3bIpbKaMu Ta30B. KBapieBblid Mecok
pacTBopsieTCsl B pacIulaBe CHIIMKATOB, a CHJIMKATBI MPOBAPHUBAIOTCS, CTEKJIO CTAHOBUTCS
MPO3payHbIM, YUCIIO My3bIpell u meHa yMmeHbinaeTcs. CTekiioo0pa3oBaHue MPOIOKUTENEHO BO
BpEMEHH  OCOOEHHO s  BS3KMX  COCTaBOB  cTekia. Jlmg  HHU3KOTeMIepaTypHBIX
CTEKJI000pa3yroMMX He0OX0JUMO HWHTEHCHBHO YBEIUYHBATH TeMIIepaTypy, IepeMelInBaTh

CTGKJ’IOMCLHEU'IKOFI, 6ypHBIM BBIACIICHUEM TI'a30B.

OcBeTJieHre 3aKII0YaeTcsl B OCBOOOXKICHUN CTEKJIAa OT ra30BbIX MY3bIPHKOB, T.€. BbIpABHUBAHUE
ee B pmmueckom otHomeHun. [lluxta comepxut 0 18% mecka CBSA3HBIX T'a30B, KOTOpPHIC B
OOJIBPIIMHCTBE HCIAPSIETCS] B ME€YM HO YacTh UX OCTAETCS B BUJE MY3BIPHKOB, PACTBOPEHHBIX B
cTexie. ['a3pl BBIIENSAIOTCS M3 pacijlaBa cTekjia Onarojaps NIpUYMHAM: H3MEHEHUIO
XUMHUYECKOTO COCTaBa, HEPABHOMEPHOMY COCTOSIHUIO XWMHUUYECKH CBS3HBIX KOMIIOHEHTOB,

KOHTAKTy C IIapaMH, KpUCTAllZIaMHU OIHCYIIOpa TroplIKa. W3 razos O6pa3yIOTC5I Iy3bIpH,



copepxarue CO,, CO, SO,, O,, mapsl Bojibl. bosbllioe KOIUYecTBO My3bIpeid JeslaeT CTEKIO He
MPUTOAHBIM I M3TOTOBIICHUSI OMTHYECKUX Aeraieil. UToOBI Jerde ynaauTh MYy3bIpH HYXKHO
CIeNaTh CTEKJIO MEHEE BS3KHM M CO3JIaTh B HEM BOCXOMSIIMA MOTOK. J[JIsl 3TOro MmoBBITAIOT
temneparypy Ha 100°C BbIe TemmepaTypsl MpoBapa MIMXThI, © HHTEHCUBHBIM MEXaHHYECKUM
IepeMeITUBaHNeM CTeKJIa, JTOOABKOW B COCTaB CTEKJIa OCBETHTENCH, KOTOphle WHTCHCHBHO
BBIICIISIOT JIeTKHE TY3BIpbKH O, CIIOCOOCTBYIOIIHME IMEPEMEITUBAHUIO CTEKJIa W YIAJICHHUIO

TsoKenbix my3bipeid u3 CO u COs.

['oMorenu3anust — mpouecc NMpUBEICHHUS CTEKJIa K COCTOSHUIO XUMHUYECKOH oJHOpoaHOCTH. B
CJIEICTBUM PA3HOPOAHOCTA HCXOJHBIX TIpaHyJOMETPUUECKOTO M XUMHUUYECKOrO0 COCTaBa
KOMIIOHEHTOB IIMXTHI JKUAJIKOE CTEKIJIO COCTOUT U3 YACTHI] MAJIBIX 00bEMOB Pa3INYHbIX CILIABOB
MEXIy KOTOPBIMH €CTh TpaHHUIbl pa3jena. TernoBoe M MEXaHMYEeCKOe JIBH)KEHHE YaCTHIl
BO3HHUKAIOIIIEe MPU MPOBAPE U OCBETICHUHU B CTEKJIE, PACTATUBAET YACTUIIBI UMEIOIINE Pa3HBIMA
XUMHYECKHH COCTaB M IMOKa3zaTelW IPeOMJIEHUS, B IOTOKU, OAMHOYHBIE BOJOKHA — CBHUJIM.
BrIpaBHUBaHME COCTABOB MOTOKOB MPOUCXOMUT IyTeM nu(dy3un. ['oMoreHn3anus ycKopseTcst
JBUKEHUEM ITy3bIpel, KOHBEKIIMOHHBIX TTOTOKOB M MEIIAJIKH, PACTSATUBAIOIINX MOTOKU I'pyObIX

CBHIJICH B TOHKHE BOJIOKHA, KOTOPBIE HCYE3arOT B pe3yibrare nuddy3un.

OXJ'IEDK)ICHI/IC HCO6XOI[I/IMO AJI TOJIYUCHUS CTCKJIA BA3KOCTBIO O6€CHeqHBaIOHlCﬁ €€ OTJIMB U3
CTCKJIO BapCHHOTI'0 cocyaa. HpI/I OXJIAXKJICHUHU B CTCKJIC IPOJOJIZKAOTCA NPOUECChl OCBCTIICHUS 1
TOMOI'CHH3alluu. Pexum OXJIAXKJIACHUA HOJIKCH BBIACPIKUBATHCA CTPOTO IIO Fpa(bI/IKy — YTOOBI
n30ekaTh IOSBJICHHC KpucTtallin3aluu. HapymeHHe TCILJIOBOTO W KOHICHTPAIIKMOHHOI'O
PaBHOBECHUs, CaMOIIPOU3BOJIBHOI'O BBIACIICHHA II0 BCEMY O6”beMy ra3oB B BUAC MeJIbYANIINX

ITy3bIpEN.

2. TexHoJIOTHYECKHE onepanuv BapKu OIITHIECKOI0 CTERJIA

[TocTpoeHne TEXHOJIOTUYECKOTO Ipollecca BapKH OINTUYECKOTO CTEKJIa pa3juyHbIX MapoK B
o0meM OJWHAKOBBL. Paznmume 3akimrodaeTcss B TrpaduKe TEMIIEpaTypHBIX PEXKHAMOB, W BO
BpEMEHH 3aTpauyMBaeMOM Ha pa3iI4HbIe orepaluu. PerymmpoBka mpoiiecca Bapku Mpecieayer
[eNb TIOyYeHHsI CTEKJIa HAWBBICIIErO KadyecTBa ¢ MUHUMAIGHBIMU IMOPOKAMH H Jie()eKTaMH.
TexHonorunueckuid mpolecc BapKU ONTHYECKOTO CTEKJIa JIeIST Ha MOCle[0BaTeIbHO
BBINIOJTHSIEMbIE BO BPEMEHH OIEpaIuu:

1) BBIBOJIKA rOpIIIKa;

2) 3achllIKa U IIPOBAp LIUXTHI;

3) ocBeTiIeHHE pacIlIaBa;

4) oxJaXXJIeHHUE CTeKIIa.
BrIBoKa TOpIKa 3aKIIOYaeTcss B TOM, YTO CTEKJIOBAPEHHBIM TOPIIOK MEPEMENIAloT W3 TEeYH
ob6xwura (temmeparypa 900-1000°C) B creknoBapHyto neus (Temmeparypa 850-900°C). I'opmok

LHEHTPUPYIOT OTHOCUTENIHO OCH BpAalllEeHUS MEHIAKh s oOecleueHus: paBHOMEPHOCTU



nepemerBanus. 110ToM 715t MOBBIIEHUSI CONTPOTUBIICHUS! CTEHOK TOPIIKA FOPSYEro CTeKja ero
HarpeBaroT 710 Temneparypbl 1450-1500°C u BeimepxkuBaroT 2-4 yaca. Ilorom oxnaxknaror B
MI€YH JI0 YPOBHSI HEOOXOAMMOTO JIJIsl 3achIKU MUXTHL. [loHOE BpeMst BbIBOAKA ropmka — 10-15

qacCoB.

3achllKa W MpoBap LIMXTHI — HA JIHO TOPIIKA 3acChIalOT BO3BPATHBIN OON W3 MpPEIbIIyLIEro
CTeKJa 4YTOOBl CO3JaThb Ha JIHE CJIOM CcTeKJa TOJIIWHOM B HECKOJIbKO CaHTUMETPOB
3alMIIAIOIET0 THO TOpIIKa OT pa3bedaHus paciuliaBistomeiics cMecu crekia. [locne Oyprnenus
pa3BapeHHOro 00si 3achIIKy CMECH CTeKJIoMmMaTepuaiga IpOU3BOJSAT TaK, YTOOBI BepIIMHA
oOpa3oBaBIIerocss KoHyca Oblla Ha YpOBHE cpe3a ropuika. CBepxy 3TOT KOHYC HOKPBIBAIOT
cioeM 0ost I yCKOpeHusl 00pa30BaHUs paciyiaBa M YMEHbBINCHUS YIETYYHBAHUS KOMIIOHEHTOB
mmxthl. [luxTty 3acemaroT B 3-5 TpHEMOB, MOCIEIOBATENLHO MEpeMeIluBas INUXTa U

BO3BpATHBINA OOM.

OcBetieHre pacijiaBa HaYWHACTCS ¢ MOBBIIEHUs Temreparypsl B ieun Ha 100°C u OypieHus
cTeKsia — OepyT MOKpPYIO OCHHOBYIO YypKy, HAaOWBAlOT Ha KOHEI[ CTEPXKHS W3 JKapOIpOYHOU
CTall He 00pa3yroleil OKCHABI W BOISAT YYPKy B KPYTOBYIO HE Kacasch CTEHOK TOpINKa MpH
ATOM BOJa M3 YypKH HCHApseTcs U 00pa3yeT MHOTO KPYIHBIX My3bIpedl KOTOPHIE BBI3BIBAIOT
Oypnenue ctekia. [IoToM BBOJST B CTEKJIO Pa3orpeTyro MpelIBapUTEIbHO MEIaiKy, HAaYnHAIOT
MepeMeIuBanue Mpu MaJlol 4acToTe BpallleHHUs, T.K. PacIljiaB elle BsI30K, 0COOEHHO B HIKHUX,
OoJee XOJOMHBIX CJIOSX. B HawanmbHBINA MEPHO]] MEepEeMEeNInBaHUs CIIOCOOCTBYIOT TeMIepaTrype
CTeKJIa MO BEPTHKAIM U TPOBAPHBAIOT IMUXTa. [[0TOM MOCTENEHHO YBETMYHUBAIOT CKOPOCTH
BpaIleHusl 10 3aTBepACBaHUS MPOBapa MIMXTHL, T.€. KOTJa HAYMHACTCS WHTCHCHUBHOE yJalICHUE

my3bipeit. [IpogomKuTeTbHOCTh OCBETIICHUS paciuiaBa — 4-5 4acos.

OxJtax/ieHre CTeKJIa HAauWHAeTCsl MOCJe TOro KOrja KOJWYECTBO Iy3bIpeil yMeHbIIaeTcs /10
JormycTuMoro mpesena. CHavana oxXJaxJIeHue BeayT MOHKeHueM TeMrepaTypsl Ha 50-60°C/d,
U HE YMEHBINAIOT YacTOTHI BpPAIEHUs] MEUIAKU T.K. OCBETJIEHHE paciljiaBa eIlle IMpoJI0JIKaeTCsl.
[Ipn noctmxennn pacruiaBoM Bsi3kocTH 10 [la‘c ¢ moBepXHOCTH cTEKJIa CHUMAIOT CJIOW CTEKJIA ¢
neHoit Ha rryouny 110 50 cMm. [ToToM CKOpOCTh MeIIaNKK YBEIUYUBAIOT, YTOOBI H30ABUTH CTEKIIO
OT OCTaBIIMXCSI XHUMHUYECKHX HEOJAHOPOJHOCTEH — roMoreHu3uponarb. C TMOHUKEHUEM
TEMIEPAaTypbl BS3KOCTh CTEKJIAa IIOBBINAETCS, W CKOPOCTh MelIaJKh yMmeHblnaeTcs. Ilpu
Bsi3koct 500-1000 Ila-c Memanky WM3BIEKAIOT, OTKPBHIBAIOT TI€Yh U BHIBO3ST CTEKJIOBAPCHHBIM
TOPIIIOK, TTOTOM HA4YWHAETCS AdTal pa3feNiku cTekna. OxyaxaeHue crekyia jumTes a0 35-40

qacCoB.



3. Ilopoxu u ne¢eKThHI CTEKJIA

HOpOKI/I ONTUYCCKOI'0 CTCKJIA — MHOPOJAHBIC BKIIFOYCHHA: IY3bIpHU, CBUJIA, KPUCTAJJIBI U KaMHU,
KOTOPLIC O6p83}IIOTC$I B IIPpOHIECCC BAPKU CTCKJIA B CTCKIIOBAPCHHBIX COCYaX HU3-3a pa3bCIAaHud U

OTKaJIbIBaHUs UX CTCHOK

JlepekTbl ONTHYECKOTO CTeKJIa — OTKIOHeHHWe (aKTHYeCKHX 3HA4YeHWH MoKas3aTens
MIPEJIOMIICHUS], JUCIEPCUN M CBETOIOTJIOMEHUS! OT HOMHHAIBHBIX 3HAUYE€HUH, YCTAaHOBIIEHHBIX
JUTSI TaHHOM MapKH CTEKJIa COOTBETCTBYIOIIMMU HOPMATUBHBIMU JIOKYMEHTAMU U TEXHUYECKUMU
YCJIOBHUSIMU Ha €TI0 U3TOTOBJICHHE

. Ily3pipu Bcerna ectsb B crekiie — umeror pasmep 0,01-5 MM, KpynHbIe IIy3BIpH JIerde BBIXOAST U3
CTEKJIa B IIPOLIECCE €r0 BapKU, a MEJKHE OCTAIOTCs B cTekiIomacce. Hammenee my3slpHBIE —
KpOHBI, Jierkue (GpIUHTHI U (IMHTHL, HanboJsiee My3bIPHBI — TSKENbIH KPOH M TSDKENbIA (IIMHT.
I'maBHBIN cr1oco0 yJaneHusl IMy3bIpeil U yMEHBIIEHHs ITy3BIPHOCTH CTEKJIA, COOTBETCTBEHHO —
NOBBIIIEHUE TEMIEepaTypbl BAapKd M HHTCHCUBHOE IIEpPEMEIIMBAaHUE CTEKIOMacChl B

CTEKJIOBApEHHBIX COCYIaX.

CBuim 0O0HaApYKMBAIOT B CTEKJIE KaK pa3JeieHHs 0OBEMOB CTEKJIa OTIWYAIOIIUXCS OJUH OT
JIPYToro MOKa3aTesIsIMU MPETOMIICHUS U XUMHUYECKUM COCTaBOM. BBIBalOT TpyOble CIOHCThIE U
TOHKHME OJIMHOYHBbIC HHUTEBUIHbIE CBUIM. Pa3HOCTh mMokazaTeneil NperoMJIeHHs B CBUJIBHBIX
o0BeMax ONTHYeCKoro crekna komeomercs or 10 g0 0,1-10°. Ceumm obpasyrotcst Takxke B
pe3yJibTaTte pacTBOPEHMsI MaTepuaja CTEHOK TOpIIKa M KOpIyca MeIIaJKd B CTeKJIoMacce,
KOTOpBIE ITPUBOIAT K N3MEHEHUIO XUMHYECKOTO COCTaBa CBAPEHHOTo cTekIa. UToObr n30aBuTCS
OT HHMX HEOOXOJMMO IPOBOJWTH MHTCHCHBHOE IEPEMENIMBAHHE W IIOCTEHEHHOE MEUICHHOE

OXJIAKJICHUEC CTCKIIA.

Kpucramisl BBIAETSIOTCS W3 CaMOH CTEKJIIOMACChl, WJIM TPHUBHOCSATCS B HEE OTHEYIIOPOM.
Cornacno ['OCT 3514-76 pa3mepsl KpUCTAJUIOB IPUpaBHUBAIOTCS K Iy3bIpsM. [Ipu HapymeHun
PEKUMOB BapKH MOKET HAa4aTbCsl HEJOMyCTUMAsi KpUcTaiu3anus crekia. YToOsl ee n30exaTh
HEOOXOAMMO KaK MOKHO ObICTpee NIpPOXOJUTh TEMIEepaTypHYIO 00JacTh KpHUCTaJUIU3AIUH

CTCKJIOMAacCCHI.

KaMHu IpuBHOCSTCS B CTEKIIO H3BHE, JOCTATOYHO PEIKHHA MMOPOK CTEKIIA, MOKET BO3HUKATh €IIle
n3-3a pa3zbellaHusl CTEKJIOMaccoi THa ropmika. Kycok KepaMuKu OT TOpIIKa MOMajaeT B CTEKIIO,
MOJT €€ BO3JICHCTBHEM OKPYTJISIETCS, YMEHBIAETCS B pa3Mepax M IpeBpallaeTcss B TOHKYIO

CBHUIJIb.

OTKIIOHEHUE TOKa3aTeNsl MPEeOMIIEHHST Ne W JAUCHEPCHM Np-Nc — MPOUCXOAAT M3-3a
MPUBHECEHHUS] B CTEKJIIO KOMIIOHEHTOB pa3belaHHsl CTEHOK TOpIIKa M HEPaBHOMEPHOCTH
yJIETYYMBaHUSI KOMIIOHEHTOB CMECH CBHIPhEBBIX MaTEpHAIOB B IPOIECCE BapKu. OTH JIBA
mpolecca 3aTpyIHSIOT MOJIydeHUEe XOPOoIIel TOBTOPSIEMOCTH COCTaBa CTEKJIa OT OJAHON BapKH K

JIPyTO# B IPOMBIIUIEHHBIX YCIOBHSX.

CaeTtomoromenue B onTH4Yeckux crekinax gocturaet 0,4-1,5 % nHa 1 cM IauHHBI Xo4a Jyda

CBeTa B CTEKJoMacce, a B cBepxmpo3padynbix ctekiaax 0,1-0,15 % nma 1 cM xoma myda cBera,



cooTBeTCTBEHHO. (OCHOBHAsl TMPUYMHA TMOBBIIIECHUS CBETONOIJIOMIEHUS — 3TO HaJIU4due
JIOTIOJIHUTEILHBIX TMpPUMEce B CTEKJIoMarepuasie, BO3BpAaTHOM 0o0e, KepaMUKE TOpIIKOB H
Memaiok. Hanbosee BpenHble TPUMECH — OKUCIIBI XKeje3a, XpoMa, HUKENsI, KoOanbTa, KOTOphIe
MOBBIIIAIOT CBETONOIJAllleHne B cTekie. [IoHMkeHne CBETONOIIOMEHUsI JOCTUTAETCS MyTeM
WCIIOJIb30BAHUS XMUMHYECKH YHCTBIX H THIATEIBHO OOOTAIEHHBIX CTEKJIOMAaTepHalioB
CTEKJIOBAPEHUS], IPUMEHEHUEM TEXHOJIOIMUECKON OCHACTKH JIONOJHHUTENLHO 3allUIIEHHON OT
CONPUKOCHOBEHMSI  CHIPhEBOM  IMMXTHI €  JKEJIE3HbBIMH  KOPIIyCaMH  HCIIOJIb3yEeMOI'0

TEXHOJIOTHYECKOr0 000py10BaHUSI.



