Jlekuis 8. Ilpouec BapiHHSA ONTHYHOIO CKJIA

1. Crapnii npouecy BapiHHS OITHYHOI0 CKJIA

Bapinus — ckjIaHAN TEIIOBHH MPOIIeC IMiJac SKOro KOMIOHEHTH CYMIIi CKIIoMaTepiany
3a3HAIOTH PsJT QI3MYHUX 1 XIMIYHEX 3MiH. [Iporiec BapiHHS MOKHA YMOBHO PO3JIITMTH Ha CTaIii:

1) CuikatoyTBOpEHHS,

2) CKJIOyTBOpEHHS;

3) OcBiTJICHHS;

4) 'omoreHizarris;

5) OxonmomKeHHs.

CKIIOyTBOpEHHSI, OCBITJICHHSI 1 TOMOT€Hi3allisl HOYMHAIOTHCS oiHOouYacHo. [licis 3akiHueHHs
CKJIOYTBOPEHHSI OCTaHHI CTaJil MpOXOAATh CHUIBHO JO 3aBEpIIEHHs IMpolecy BapiHHSA. Y
pe3ysbTaTi MPOTIKAaHHS KOXKHOI CTajii 3MIHIOETBCS CTaH CKJIa y QI3HYIHOMY 1 XIMIYHOMY
BiJTHOIIICHHI TI0 O3HAKAX SIKUX 3PYYHO PO3JUTUTH IPOIIEC BapiHHS.

CuiikaToyTBOpeHHs TO4YMHae BigOyBaTHcs Bxe mpu Temmeparypt 400°C  xomum
3aKiHUYIOThCS OCHOBHI XIMi4HI peakIiil y TBEpIUX YacTKax 1 yJIeTIOuyIOThCs ra301Mo/1i0H1 CIIOIyKH,
BUTIAPOBYETHCS BOJA, & HE MPOpearoBaHi KOMIIOHEHTH CITIKAIOTHCS. 3 TOJAIBIIAM ITiBUIIECHHIM
TEeMIIepaTypH IUIABJIATHCS €BTEKTUYHI CHOJYKH 1 JEesKi COJi, TBepAl PEUYOBHHU PO3IUYHHSIOTHCS B
po3miaBax 1 peakilii MPUCKOPIOIOTHCSA. BINbIIICTh peakuiit eHAOTepMidHI 1 AJIST TPUCKOPEHHS
poBapy MoTpiOHa iHTeHcuiKallis noaadi cKia.

CKJIOyTBOpPEHHSI TIOUYMHAETHCS KOJIM CKJIO SIBIs€ COOOIO0 Ie TIHHUCTHNM pO3ILIaB, IO
HACHUYCHHWI YacTKaMH IMUXTH, KBapIly 1 IMyXHpIsiMH Ta3iB. KBaprioBuil MiCOK pO3YMHSIETHCS B
pO3IUIaBl CHUIIIKATIB, a CHJIIKATH MPOBAPIOIOTHCS, CKIO CTAa€ MPO30PHM, YHCIO IMy3HpiB 1 MiHA
3MeHIIyeTbesl. CKIOYTBOPEHHS JOBFOTpHBaJie OCOOIMBO Ui B SI3KMX cyMimied ckma. Jlis
HU3BKOTEMITEPATyPHUX CKJIOYTBOPIOIOUMX HEOOXiJHO IHTEHCHUBHO 30iJbINYyBAaTH TEMIIEparypy,
MIEPEMIITyBaTH CKJIOMIIIIAJIKOIO, OYPXJTMBUM BHJIUICHHSIM Ta3iB.

OcBiTNIEHHSI TIOJISITAa€ B 3BUIBHEHHI CKJIa BiJ] FA30BUX MYXHUPIiB, TOOTO BUPIBHIOBAHHS HOTO
y o¢iznunomy BimHomeHHi. [lluxta mictute 10 18% micky 3B'SI3HMX ra3iB, MO0 y OUIBIIOCTI
BUTIAPOBYETHCS B I€Ui alie YaCTHHA X 3aJIAIIAETHCS Y BUTIISL MyXUPIIiB, PO3UNHEHUX Y CKIIi. ['a3m
BHJIUISIOTBCS 3 PO3IUIABY CKJIA 3aBISKH MPHYMHAM: 3MiHI XIMIYHOTO CKJaay, HEPIBHOMIPHOMY
CTaHy XIMIYHO 3B'S3HUX KOMIIOHEHTIB, KOHTAKTy 3 MapaMu, KpUCTaJlaMl BOTHETPHUBY TOpIIMKa. 3

ra3iB yTBOPSATHCS My3upi, mo Mictatb CO,, CO, SO,, O,, mapu Boau. Bennka KigbKicTh My3UpiB



POOHTH CKJIO HE MPUAATHUM JIJIsl BATOTOBJICHHS ONTUYHUX Aetaield. [1]o0 nerme BuganuTi my3upi
noTpiOHO 3pOOHMTH CKIIO MEHII B’SI3KMM 1 CTBOPUTH B HBOMY BHUCXITHHHM mOTiK. s mporo
MiBHINYIOTH TemmepaTypy Ha 100°C Buine TemrepaTypd NTpoBapy INMHUXTH, 1 IHTCHCHBHUM
MEXaHIYHUM IepPEeMIITyBaHHSAM CKJla, JOOABKOIO JI0 CKIIQJAy CKJa OCBITIIIOBAdiB, SKi IHTEHCHBHO
BUJIUISIIOTH JIeTKi Imy3upi O, SKi CIPHUSIOTH MEPeMIllyBaHHIO CKJIa 1 BUJIATEHHIO BXKKUX ITy3HUPIB 13
CO,, CO.

["oMoreHi3arist — mporiec MpUBEACHHS CKJIa IO CTaHy XiMIYHOI OJHOpiaHOCTI. B Hacmimok
PI3HOPITHOCTI BUXITHUX IPAHYJIOMETPHYHOTO 1 XIMIYHOTO CKJIaly KOMITOHEHTIB IMUXTH PiJKe CKJIO
CKJIQJIA€ThCS 3 YaCTOK MaJUX 00'€MiB PI3HMX CIUIaBIB MIXK SIKUMH € TpaHulli po3aity. TernoBuit i
MeXaHIYHUHA pyX YaCTOK BUHHKAIOUe IPH MpoBapi i OCBITJIEHI B CKJIi, PO3TATY€E YaCTKH, 1[0 MAIOTh
pi3HHN XIMIYHHIA CKJIaJ 1 TOKa3HWKH 3aJOMJICHHS, y TIOTOKH, OJIMHOYHI BOJIOKHA - 3BHUIM.
BupiBHIOBaHHS CKJIay IMOTOKIB BiIOYBA€ThCS NIIAXOM AMQy3ii. ['oMoreHizariss mpruCKOPIOETHCS
PYXOM Iy3HpiB, KOHBEKIIMHUX MOTOKIB 1 MIIIAJIKH, IO PO3TIATye MOTOKU TPyOMX CBUIEH y TOHKI
BOJIOKHA, SIK1 3HUKAIOTh y pe3yabTaTi nudys3ii.

OxonoKeHHsT HeOOXIIHe IS OJIep KaHHS CKJla B'S3KICTIO, IO 3abe3rneuye il BB 31
CKJIOBapHOI mTocyAwHH. lIpm OXONOMKEeHHI B CKJII TMPOJOBXKYIOTHCS TIPOIECH OCBITJICHHS 1
romMoresizamii. PeXuM OXOJOMKeHHs MOBHHHMH BTPHUMYBATHCS CTpPOro 3a rpadikom - 1100
YHUKHYTH TOSBH KpHCTali3alii, IMOpYIIEHHS TEIJIOBOI 1 KOHIIEHTpalifHOI piBHOBArw,

MHMOBIJIFHOTO BHJIIJICHHSI IT0 BCHOMY 00'eMi Tra3iB y BUII APIOHUX ITy3UPIB.

2. TexHoJ10Ti4YHI onepanii BApiHHSI ONTHYHOIO CKJIA

[ToOGymoBa TeXHOIOTIYHOTO MPOIIECY BapiHHI ONTHYHOTO CKJIA PI3HUX MapoK y 3arajJbHOMY
oJIHaKoBi. Po3XopkeHHs mossirae B rpadiky TeMIIepaTypHHX PEXHMIB, 1 B 4aci 3aTpauyBaHOMY Ha
pi3Hi onepartii. PerymoBanHs mpolecy BapiHHS Mae Ha METi OJIepyKaHHs CKJIa HAaHBHUINOI SKOCTI 3
MiHIMAJIbHUMH TOpoKamMH 1 Jedextamu. TexHOoJOoriuHuil mpoiec BapiHHS ONTHYHOTO CKJIa
MOAUTSIFOTH Ha TTOCJIIIOBHO BUKOHYBaHI B Yaci omepartii:

1) BUBEICHHS TOPIIHKA;

2) 3acUNaHHs i MpoBap IIUXTH;

3) OCBITIIEHHS PO3ILIABY;

4) 0XOJIOMKEHHS CKJIa.

BuBenenns ropuyka mosusrae B TiM, IO CKJIOBAapHUH TOPIIUK MEPEMIIIAIOTh 3 Tedi BUITATY

(temmeparypa 900-1000°C) y cknoBapuy miu (Temmepatypa 850-900°C). ['opmuk HEHTPYIOTH



BITHOCHO Oci 0OepTaHHs MIIIAJIKU /s 3a0e3nedyeHHsl piBHOMipHOCTI nepeMimryBanHs. [loTim s
HiBHUIIEHHS OMOpPY CTIHOK TOPIIMKA Tapsuoro CKjia Horo HarpiBaioTh 1o Temmeparypu 1450-
1500°C i ButpumyroTh 2-4 ToawHH. IIOTIM OXOJIOJDKYIOTH y Iedi J0 PIiBHS HEOOXITHOTO IS
3acunanHs muxTh. [loBHMIA yac BuBOj KA ropiuka — 10-15 roauH.

3acunaHHs 1 NpoBap MIMXTH — HA JHO TOpIIMKA 3aCUIAIOTh MOBOPOTHMU Oilf 3
HOMEPEeTHBOr0 CKJIa 00 CTBOPUTH HA JHI INAap CKJIa TOBIIMHOIO B KUTbKa CaHTHMETPIB
3axXHINAI0Y0T0 JTHO TOPINKKA BiJ po3'imaHHs CyMilmi CKia, mo po3ruiaBiserbes. [licns Oyprinas
PO3BapeHOro OO0 3aCHITaHHS CYMIII CKJoMarepially poOJiATh Tak, OO BepIIWHA KOHyca, IO
yTBOpUBCs, Oysia Ha piBHI 3pi3y Tropiiuka. 3BepXy Lel KOHYC MOKPHBAIOTH HIapoM OO0 s
MPUCKOPEHHSI YTBOPEHHS pO3IUJIaBy 1 3MEHINEHHS 3HUKHEHHS KOMIOHEHTIB muxTH. [lluxty
3aCHITAIOTH Y 3-5 MPHIOMHU, TOCTIIOBHO MTEPEMINTYIOUYH IMUXTY 1 TOBOPOTHUH Oiid.

OcCBITJICHHST PO3IUIABY TOYMHAETHCS 3 MIIBUINCHHS Temmeparypu B mewi Ha 100°C i
OypiiHHS cKJla — OepyTh MOKPY OCHKOBY IIypKy, HaOMBAaIOTh Ha KiHEIb CTPHXKHS 3 >KapOMIIIHOT
CTall, sIKa He YTBOPIOE OKCHUIH 1 BOJSATH IIypPKY B KPYroBy HE TOPKAIOUMCh CTIHOK TOpINUKA MPH
IIOMY BOJIa 3 I[ypKH BHIAPOBYETHCS W YTBOPHUTH Oarato BEIUKUX ITy3UPIB SIKi BUKIHKAIOTH
OypimiHHS ckjia. IloTiM BBOAATE Yy CKJIO pO3IrpiTy TOMEPEAHBO MIIMAIKY, ITOYHHAIOTH
nepeMilllyBaHHs NPH Majiii 4acToTi oOepTaHHs, TOMY WIO pPO3ILJIaB IIe B’S3KUH, OCOOJMBO B
HWDKHIX, OUTBII XOJIOMHUX Inapax. Y MOYaTKOBUHU Iepioj] MepeMillyBaHHs CHPUSIOTH TeMIepaTypi
CKJIa TI0O BePTHKAJI 1 MPOBAPIOIOTH MHXTY. [10TiM MOCTYIIOBO 301IBINYIOTH MMBHIKICTH 0O0CpTaAHHS
JI0 3aTBEpAiHHS TPOBAPY IIMXTH, TOOTO KOJIM IMOYMHAETHCS IHTEHCHBHE BHJAIICHHS IY3HPIB.
TpuBanicTs OCBiTIIEHHS po3IIaBy — 4-5 ro/IuH.

OXO0JOKeHHS CKJIa TIOYMHAETHCS MICIs TOTO KOJHM KUTBKICTh Iy3HUPiB 3MEHIIYETHCS JI0
npuIrycTUMOoi Mexi. CIIo9aTKy OXOJIOJDKEHHS BeIyTh 3HIDKEHHSAM TemrepaTypu Ha 50-60°C/ron, i
HE 3MEHIIYIOTh YaCTOTH 00epTaHHS MIITAJIKA TOMY IO OCBITJICHHS PO3IUIABY € ITPOJIOBKYETHCSI.
[Ipu mocsrHeHHI po3ruiaBoM B's3kocti 10 Ila'c 3 moBepXHi cKila 3HIMAIOTH IIap CKja 3 MiHOK Ha
rmbuny 70 50 cM. [1oTiM MBHIAKICTH MIIIATKA 301IBIIYIOTh, 00 3BUTEHUTH CKJIO BiJl XIMIYHUX
HEOJTHOPiTHOCTEH — rOMOTeHi3yBaTH. 31 3HWKEHHSIM TeMIepaTypy B'SI3KICTh CKJIa MiABHUILYETHCS, 1
MIBUJKICTh MiImamKku 3MeHmryeTbess. [lpm  B'sizkocti 500-1000 Ilarc wmimanky BHUTSTAIOTh,
BIJIKpUBAIOTH T4 1 BHUBO3ATH CKJIOBAPHHH TOPINUK, IMOTIM ITOYMHAETHCSA €Tal OOpOOKH CKIa.

OxonomxeHHs ckia TpuBae 10 35-40 roauH.



3. Ilopokn i nedexTn ckia

[Topokn ONTHYHOTO CKJIa — CTOPOHHI BKIIFOUSHHS: ITy3Wpi, CBiJI, KPUCTAIM 1 KaMeHi, 1o
YTBOPSITBCS B TIPOIIECi BapiHHS CKJIa B CKJIIOBApHUX TOCYIMHAX Yepe3 po3'imaHHs i BiKOIIOBAHHS
IXHIX CTIHOK.

JlepexTn ONTUYHOTO CKIa — BiAXHWJIECHHS (DAaKTUYHUX 3HAYCHb IMOKa3HUKA 3aJIOMJICHHS,
JcTIepcii 1 CBITJIONMOTIIMHAHHS BiJ] HOMiHAIBHUX 3HAY€Hb, YCTAHOBICHUX JUIS JJAHOT MapKH CKIIa
BiJITIOBITHIMHA HOPMATHBHUMH JIOKYMEHTAMH 1 TEXHIYHIMHA YMOBaMH Ha HOTO BUTOTOBJICHHSI.

[Ty3upi 3aBxu € B CKJI1 — MatoTh po3Mip 0,01-5 MM, BeHKi My3upi JIeTie BUXOIITh 31 CKJla
B IIpolieci Horo BapiHHs, a ApiOHI 3aUIIAIOTECS B cKioMaci. HaliMeHI my3upHi — KpOHH, JIeTKi
GaiHTE 1 QIIHTH, HAKOLIBINEe My3WUPHI — BAXKHW KpPOH 1 Baxkuié QuiHT. [omoBHHIT crociod
BHJIQJICHHS ITy3UPIB 1 3MEHINEHHS ITy3UPHOCTI CKJla, BIAMOBITHO — TMIiIBUINCHHS TeMIIEpaTypH
BapiHHA i IHTEHCHBHE NEPEMIIIyBaHHsI CKJIOMAcH B CKJIOBAPHHUX MOCYTMHAX.

CBUIl BHABISIOTH y CKJII SK HOJLT 00'€eMiB CKJa, IO BiAPI3HSIOTHCS OIMH BiJ| 1HIIOTO
MMOKa3HWKaMK 3aJIOMJICHHS 1 XIMIYHUM CKJIaJoM. byBaroTe rpyOi mapysari i TOHKI OJWHOYHI
HUTKOBUHI CBiJi. Pi3HMIIS TOKa3HWKIB IEpeIOMJICHHS y CBUIBHHX 00'€eMaxX ONTHYHOTO CKJa
kommBaeThest Bix 10 10 0,1-10°. Caini YTBOPIOIOTHCS TAKOXK Y Pe3ybTaTi pO3UNHEHHS MaTepiary
CTIHOK TOpIIMKA 1 KOpIyca MIIIajJK{d B CKJIOMAci, IO MPUBOIATH JI0 3MIHM XIMIYHOTO CKJIazy
3BapeHoro ckia. I1lo6 mo30yTrcs BiJ HUX HEOOXITHO MPOBOJWTH IHTCHCHBHE NMEpPEMIITyBaHHS i
MIOCTYIIOBE MOBITBHE OXOJIOPKEHHS CKIIa.

Kpucranu Buaiistorbess i3 camoi cKjomMacH, ab0 HPUBHOCATHCS B HEl BOTHETPHBOM.
Bignosiguno IO JEPXKCTAHJAPTY 3514-76 po3Mipu KpHCTaliB NPUPIBHIOIOTHCS 10 ITY3UPIB.
[Ipu mopyIIeHHI PeXUMIB BapiHHS MOXE ITOYATHCS HEMpPUITyCTHMa KpucTamizamis ckia. [1[o6 ii
YHUKHYTH HEOOX1/THO SKHAWIIBUIIIE TPOXOAUTH TEMIIEPATypHY 00JIaCTh KpHUCTaIi3aIlii CKIIOMAcH.

KameHi mpuHOCATHCS B CKJIO 330BHI, JIOCHTH PIJKAN MOPOK CKJIAa, MOYKE BUHUKATH IIE Yepe3
po3'inaHHs ckiomacoro aHa ropuka. [1Imarox kepaMmiku Bij ropiiuka HOTparvisie B CKIIO, Mif il
BILJITMBOM OKPYTJISIETHCS, 3MEHIIY€ETHCSI B pO3Mipax 1 HEPeTBOPIOETHCS B TOHKY CBLJIb.

BigxwieHHS TOKa3HWKA 3aJIOMJIEHHS N 1 JUcrepcii np-ne — BiIOYBalOThCS dYepes
MIPUHECCHHS B CKJIO KOMITOHCHTIB PO3'IaHHSA CTIHOK TOpPINHKA 1 HEPIBHOMIPHOCTI 3HHKHCHHS
KOMIIOHEHTIB CyMillli CHPOBUHHHUX MarepiajiiB y mporeci BapiHHs. Lli aBa mpouecu yTpyIaHsIOTH
oJIep>KaHHsI TapHOI MOBTOPIOBAHOCTI CKJIaly CKJIa Bil OJTHOTO BapiHHS JIO iHIIOTO B IPOMMCIIOBUX
YMOBax.

CBiT/IONIOTIMHAHHS B ONITHYHOMY cKJIi jgocsirae 0,4-1,5 % Ha 1 ¢M. JTOBKUHHU X0y TPOMEHS

CBiTJIa B cKJIoMaci, a y Haanposzopomy ckii 0,1-0,15 % Ha 1 cM. X0y mpoMeHsi CBiTJIa, BiAMOBIIHO.



OcHOBHA TpHWYMHA TIBUINEHHS CBITJIONOTIMHAHHS — I[€ HAsSBHICTh JIOJIATKOBUX JIOMIIIOK Y
CKJIOMatepialii, MOBOPOTHOMY 001, KepaMilli TOPIIHKIB i Mimmanok. HaiOiabI mIKi MBI JOMIIITKA —
OKHCIIH 3aJli3a, XpOMY, HIKeIlt0, KOOAIbTY, IO ITiIBUIYIOTH CBITJIOMOTIMHAHHS B CKJIi. 3HMKCHHS
CBITJIOTIOTJIMHAHHS JTOCATAETHCS IISIXOM BUKOPUCTAHHS XIMiYHO YMCTHX 1 PEeTeIhbHO 30aradeHux
CKJIOMaTepialliB CKIIOBapiHHSI, 3aCTOCYBAHHSM TEXHOJIOTIYHOTO OCHAINEHHS JOAATKOBO 3aXHINEHOT
BiJl 3ITKHEHHSI CUPOBUHHOI IUXTH 3 3aTi3HUMHU KOPIYCaMU BHKOPHUCTOBYBAHOTO TEXHOJIOTIYHOTO

yCTaTKyBaHHSI.



