Jlekuisi 6. MeToau cKJIOBapiHHSA

1. TexHOJIOTIYHICTH CKJIAMIB CKJIA

Ckllaq ONTHYHOTO CKJIa Ha3BEMO TEXHOJOTIYHUM, SIKINO JUII HOTO BUTOTOBICHHS 3
3alaHUMU 3HAYEHHSMHU OINTHYHUX IapaMmMeTpiB MOKHA 3acTOCYBaTH NEpEeBipeHUN EKOHOMIYHO
e(eKTUBHHI TEXHOJIOTIYHHUH MPUHOM 3 ypaXyBaHHIM BCiX OcoOHMBOCTeH BUpOOHUIITBA. OCHOBHA
3a/1a4a IpU BapiHHI ONITHUYHOTO CKJIa JICTATH AJIS JaHOI MapKu 3HAUEHHS MOKa3HHUKA 3aJIOMJICHHS i
mucnepcii 3amani [OCToM. BukoHaHHS 11i€l 3a/a4i MPUBOJNATH JI0 0AaraTOKOMIIOHEHTHOTO CKJIaJTy
CYMIIIIeH 1 CTBOPIOE s/ TPYIHOIIIB Y 3AIMCHEHHI MPOIIeCy BapiHHS BUCOKOSIKICHOTO ckiia. OnTHdHe
CKJIO 6araThOX MapoOK HETEXHOJIOTIYHE: ITy3UpHE, TYTOIIaBKe, Iy’Ke 4acTo YTPYJHEHI MiroToBKa i
OYMINEHHS CHPOBUHHUX MaTrepiajliB, BATOTOBJICHHS IOCYMH IS BapiHHS 1 MIIIAJIOK, PEryJIFOBaHHS
mporiecy BapiHHS. [HITa BaxImBa 3ajada OJepKaTH BUCOKHM CTYIiHb OJHOPIAHOCTI ONTHYHOTO
ckia Oyab-skoi Mapku. PimmeHHs NHX 3a/ad BU3HAYA€ BCIO TEXHOJIOTIIO BUPOOHHUIITBA ONTHYHOTO
ckina. Jlo ckimamy MeSKUX OCOOJIMBUX CTEKOJ MOXKYTh y3araji He J0JaBaTUCS CKJIOYTBOPIOIOYI

OKCH/IH.

2. CupoBuHHI MaTepiaan

KucnoTHi, myXHi 1 JTy)KHO3eMeJIbHI OKCUAM YBOASTH JIO0 CKJIAAy CKJIa y BUIL NMPHUPOIHUX
MaTepialliB, MPOJYKTIB XIMIYHOI MPOMHCIOBOCTI. J[IsS ojepkaHHS IMUPOKOI HOMEHKIIATYPH
ONTUYHUX CTEKOJI BHCOKOI SIKOCTI 1 30KpeMa CTEeKOJ Mpalioluux B iH(pauepBoHii oOmacti
BHITPOMIHIOBAHHS 3aCTOCOBYIOTH CKJIOMATepiald y BHIJISII XiMIYHO YHCTHX PEAKTHBIB, a 3aMiCTh
KBapIIOBOTO MICKY - XKMpHHM KBapi . Y TaOiuIll MpuBeAEHI TOJOBHI XiMiYHI KOMIIOHEHTH, IO
BHKOPHCTOBYIOTBCS JUISL OJiepKaHHsS ckia. CKiomMaTepialii BHKOPHUCTOBYIOTH Y BHUTIISI 3€peH
po3mipom Big 0,05-0,03 mm. 3epHa OiNBIIOTO PO3Mipy, OCOOIHMBO TYTOIJIABKUX KOMIIOHEHTIB,
MOTaHO TPOBAPIOIOTHCS 1 MOXKYTh 3AJIMIIIATUCS B CKJII Y BHTJISA/I KaMeHiB. 3epHa MEHIIOTO PO3Mipy
OraroThCsi 1 He MPOBApIOIOThCsI. Matepianu, o noriauHaTh Bojory i CO; 3 moBiTps OraroTbes
cami i OraroTh CyMIiIll, pO3IUTHBAIOTHCS CTBOPIOIOYM HEOJMHOPIIHICTH CKIIQIy CyMimli Imo ii oOcsry,
0 copusie TOsBI  HEoMHOpigHOCcTed B cKkil. Jlomimkw B cymimi MTiABUIIYIOTH HOTO
CBITJIONIOTJIMHAHHS, O(apOIOI0Th CKJI0. HalOiapIn MKiUHBI: 3ai30, XpoM, HiKeldb, Miab. Y
MaTepiaiiaX, BUKOPUCTOBYBAaHUX Ui BapiHHS ONTHYHOIO CKJA, MOBHHHE MICTHTUCS HE OLIBII:

3aiiza - 2000107%, Hikemro - 5410°%, xpomy - 10010°%, mizi - 2010™%. Kpim 0CHOBHHUX (BHIIE B



TaOJIAIII) KOMITOHEHTIB JI0 CKJIay CKJla B MaJIUX KUTBKOCTSX BBOJSATH MPUCKOPIOBAYi, OCBITIIFOBAYI,
3HeOapBIIIOBAIIH.

[IpuckoproBadi 3MEHINYIOTH TEMIIEPATypy BapiHHs CTEKJIA 1 CIPHSIOTh OCBITICHHIO CKJIa:
3'eqnanHs pTopy, B,O3, amoHiitHI coi.

OcBiTiIIOBaYi CHPUSIOTh BUIAICHHIO ITy3WUPIiB 31 CKja B mporeci BapiHHA. lle Tpmokuc
MUUI'SIKY, CYPMH.

3He0apBIFOBaYil CIPUSIOTH OJICPKAHHIO CKJIa 0€3KOJHLOPOBUX BIATIHKIB, HEHTPATI3YIOTH JIIFO

3amiza, nepeBoasun FeO y Fe,0s. Le Tpuokucu munt'sky, cypmu, cemitpa, NaCl, Na,SOy4, pTopuam.

3. IlinroToBKa cKJOMaTepiaxy

[ToBHMI ITUKJT MIATOTOBKM CKJIOMaTepialliB CKJIAIa€ThCsl 3 TEXHOJIOTIYHUX Onepartiii:

1) npoGneHHs;

2) momen;

3) 30araveHHs;

4) cymiiHHS;

5) mpocis;

6) ycepeIHEHHS.

CkiomaTepiaay MPOXOMATH Ppi3HI omepamii TEXHOJOTIYHOTO IHMKJIY ITIJTOTOBKHA B
3aJIe)KHOCTI Bl BHUXIJIHOTO CTaHy, y SKOMY BOHHM 3HAaxOJSThCS: KYCKOBOMY, CHILy4OMY,
rirpockomigyaomy. CkioMaTepiaiy 30epirafoTh y CHEIlialbHUX CKJIaJax, KOXHUH B OKPEMOMY
BIJICIKY, YHakoBaHUH y Mimku, O0ouku, OaHKH, a OTPYTHI - y CHeliaibHill BakyyMmHill Tapi, y
3aKpuTOMY TpHMimeHHi. [linroroBka KBapmoBoro OOpoIIHA IS CKIOBapiHHS BHKOHYIOTH Ha
crieniajgbHIi TexHonoriuHii miHii (Man. 6.1). Illmatku kBapity 3i ckiany | monatotecs rpeiiepHuM
KpaHoM 2 B SYeHKH, IO MaroTh po3Mip 250x250 mm. 3 OyHKepa JIOTKOBHUM JKHBHIJIBHUKOM 4
3BUTHHSIFOTEH MO JOPO31 BiJ 3eMJi i JpiOHUX JOMIIIOK, KBapI[ MOJAETHCS B IOKOBY Apodapky 5, 3
SIKOT BUXOJSThH IMMATKH po3MipoMm Oym3bko 50 MM. BOHM MOalOThCS CTPIUYKOBUM KOHBEEPOM 6 1
KOBIIIOBUM €JIeBaTOpoM 7 JuIs MpoMUBaHHS B OyHKep 8 1 6apaban 9 sikuit 06epTaeThes 3 4aCTOTOIO
10 06/xB ( miameTrp Gapabana O6ym3pko 500 MM, goBxuHa 2000 MM, HaXHJICHHUH IMi]T KyToM y 3°. Y
Oapaban 9 pa3oM 3i mMaTkaMH CTpyMeHeM momnaaae Boja i3 comiB 10. KBapm BimmMuBaeThes i
cnioB3ae 1o JoTky 11 y miu Bumanmy 12. Iliu ycepenuni pyTepoBaHa BOTHETPHUBKHM MaTepiajoM,
0e3ynmuHHO 00epTaeThes 31 MBUAKICTIO 2 00/xB, miametp meui 800 MM, mosxkuHa nedi 4000 mwm i

HaxWIeHa I KyToM 2°. Y Tedi CTBOPIOEThCs mosyM'ss popcyakamu 13 mpu temneparypi 900°C,



yac mpoxopkeHHs mmMatkiB 10-15 xB. 3 meui 12 kBapI| MepiogWYHO ITOJAETHCS HA POTOPHHMA
MiTAOMHHK 14 KOBII SKOTO B HIDKHIM TMOJIOXKEHHI MPOXOAITh uepe3 6ak 15 3 X0IOJAHOIO BOAOKO.
Jlaiti KBapIl migHIMaeTbCs B OYHKEp, BOJIA 3JIMBAETHCS, a KBAPII ITiICYITYETHCS BHYTPIIIHIM TETLJIOM.
[licnsg pi3Koro oXoJIoJKEHHS BiH BTpaydae MIillHICTh 1 B TpyOuacToMy KyJIbOBOMY MJIHHI 20 Jierko
po3memoeTbes. Ha crpivmti Tpancioptepa 16 kBapir 00 yBaeThes i3 corura 17 CTHCHEHUM TOBITPSIM
JUIs. OYMINEHHS BiJl ApiOHMX yacToK, cimroau 1 nuiy. [lomen oOmaneHoro KBapiyy - y KyJIbOBOMY
miauHi 20, 6apabaH SKOTO 00epTaeThes 31 MBHAKICTIO 28 00/XB, noBkuHA Oapadana 6000 MM a
miametp - 1800 mm. Ha BXimHOMY KiHIII MJIMHA 3HAXOAMUTHCS MpUitoMHE cUTO 21, HA BUXITHOMY -
KOHTpOJbHE cuTo 22. BijaciBu mojaroTees mo Tpybax 23 juis MOBTOPHOTO IOMENTy, OOpOITHO B
Oynkep 3amacy 25. CopryBaHHS OONaJ€HOTO KBaplly MPOBOAMUTHCS BPYUHY Ha CTPIYKOBOMY
koHBeepi 24. IlIMaTku YOpHi, KOBTI 3 MPOKUIKAMH ITOJIBOBOTO IIIATY BiIKAIAIOTHCA. OCOOIHBO
YHUCTI IIMATKU BIAOUPAIOTHCS NJIS BapiHHS OCOOIMBO MPO30PUX CTEKOJ, a MOTIM MHiJArOTOBISIOTH
OKpeMHMH TIopIlissMu. KBapmoBe OOpOIIHO KOHTPOJIIOIOTH HA 3EPHHUCTICTH 1 HA 3MICT JOMIIIIOK
3aj1i3a JUIsl BCTAHOBJIEHHSI COPTHOCTI. 3aCTOCOBYIOTH IIe 1 €JeKTpOTiApaBiiuHi JpoOapkH, y SKHX
KBapIl PYHHYETHCS CHIIBHAMH TiIpaBIIYHAMHU yrnapamMu. 30aradeHHs KBapIlOBOTO OOpOIIHA, SKe
BUJAISIE JOMIIIKH 3amisa 10 3-10™% s BUPOOHUIITBA OCOOIHMBO MPO30PUX CTEKOI. BUKOHYIOTH
y xkumuntgiit HCl, sixka po3umHIOE 3ai1iz0o mpoTsroM 12 ToAWH y MOPIEITHOBUX Ka3aHax. [licis 31muBy
PO3UMHY KHUCJIOTH OOPOIIHO MPOMMBAIOTH JUCTHIHLOBAHOIO BOJOIO, IO BUPYE MiJl Ji€l0 Hojadi
3HM3y TOBIiTps. [licns 30aradeHHs KBapIioBe OOPOIIHO CyIaTh y KBapIOBHX CyIIapkax. TiTbkd
HACTUIBKMA peTebHE TOTyBaHHs 1 30arayeHHs KBaplly JI03BOJISIE BapUTH HAANPO30pE CKIO 3

nornuaanasam 0,1-0,2%

4. Po3paxyHoK i roTyBaHHSI IIIXTH

[llmxTta - Cymilmm MONEpeTHBO IiJATOTOBJIICHUX, BIJIBAXXEHUX MPH BH3HAYCHOMY
CHIBBIHOIIEHH] 1 TepeMillaHuX J0 MOBHOI OAHOPITHOCTI CKiIomarepiaiiB. YacTuHa KOMIIOHEHTIB
IUXTH TPH HarpiBaHHI BHUITAPOBYETHCS, 1HOMI MiaKOoM. JIeski HaaXomsTh dYepe3 YacTKOBE
PO3UMHEHHS CTiHOK TOCYIMHM (TOpPIIUKA) y sIKOMY BapsiTh ckio. Habip maTepianiB BUOMpPaAIOTh
OIIHIOIOYM iXHIO TEXHOJIOTIYHICTh, YHCTOTY 1 IIiHY. TEeXHOJOTIYHICTh BH3HAYAIOTh MaJol
FIrPOCKOMIYHICTIO, 3€pHUCTICTIO 1 cunKicTio. CTyMiHb YMCTOTH CKJIOMaTepialiB JJsl CKIOBApHHUX
3aBOJIIB BHU3HAYAETHCS MOJKIIMBICTIO OJICp)KaHHS TPUPOJHUX MaTepialiB, IpermapaTiB XiMIYHUX
BUPOOHUIITB, SIKI BUMAaratoTh KOHAMIII 1 1X €KOHOMIYHO BHUTiTHOIO I[iHOIO. CyMIIl cCKIoMarepiary

JI0 3acCUTIaHHSI IOBUHHA OYTH CHITy4OIO i He TleMeHTyBaTHcs. [[poBapka CKIaloBIX MIMXTH TOBUHHA



HAcTaBaTH OJHOYACHO IMPH OJU3BKUX 3HAYCHHSIX TEMIIepaTyp, 00 JIETKO YTBOPIOBAIIUCS MOTPiOHI
XIMiUHI CMOJNyKH. 3MICT 1 CKJIaJ Ta30BUX CEpeJOBHUIN TOBUHHHUI CHPUATH OCBITJIECHHIO CKJA.
OxkcugaM y CyMillli BiJiIa€Thesl IiepeBara, aje BOHU MalOTh BHCOKY TeMIIEpaTypy BapiHHS M
YTPYAHSIIOTH OCBITJICHHS - y HIMXTY JAOAAIOTH coJii. PO3paXxyHKOM yCTaHOBIIOIOTH CKJIOMAaTepiasH,
SKi HEOOXITHO BBECTH JIO CKJIQJIy CyMillli, IO TOTYeThcs Ui BapiHHA. [lepexim Bij OKWCITY B
CUHTETHYHOMY CKJIAJi CKJIa JIO0 XIMIYHUX CIIOJIYK SIKAM BiH BBOJUTHLCS Uepe3 TaKk Ha3WBaHI MIMXTHI
MHOXHHKH 3BeJIeHI B JOBiAKOBI TaOmumiti. Lleli po3paxyHOK BpaxoBye SK 3HUKHEHHS TaK I
JM00aBISTHHS JIESKHUX 3'€IHAaHb Y Mpolieci BapiHHS CKJIa. PO3paxyHOK MIUXTH CIYy>KUTh OCHOBOIO JISI
OJIEp)KaHHS 3a/laHUX 3HAUeHb ONTHYHUX 3HAYEHB 1 MPHUIyCTUMHUX 3HAUCHb CBITIOMOTJIMHAHHS 1
KOJILOPY CKJIA. 3BaXKyBaHHS B KUIBKOCTSAX YCTAaHOBIEHUX PO3PaXyHKOM IMUXTH 3 TOUHIcTIO 110 0,1%.
3Ba)kKyBaHHS 1 3MIIyBaHHS Y BH3HAYECHOMY MOPSIKY B 3aJ€KHOCTI BiJl CHIIKOCTI i KOMKOBaHHS
MaTepianiB. 3MillyBaHHsI BiIOyBaeThes B OapabaHax, siki oOepraioThes 3 yacToToro 20-40 06/xB.
KoHTpOoJIb SKOCTI TIepeMilTyBaHHSI BU3HAYAETHCS IPOOaMH, sIKi OepyTh i3 CyMillli B Pi3HHUX JUISHKAX

if 00csTy, IpUIyCTUME BIIXUJICHHS BiJl CEPETHBOIO CKJIaly He MOBHHHE NepeBuILyBaru 3%.
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Puc. 6.1 Texnosoriyaa JiHis TiATOTOBKH KBApIIOBOTO OOpOIITHA



Tabmur 6.1 XiMidHI CIIOTYKH 1 KOMITOHEHTH CTEKOJI
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