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Abstract. In the work with attraction of the planning experiment methods possibility of increase
of mechanical strength thin glasses with nominal thickness less than 2 mm by method of chemical
hardening in fusion of KNOs is studied. Regression dependences properties of glasses on temperature
and time of processing in melt KNOs are received. Researches changing of the chemical composition
chip of samples as a result of chemical hardening by means of the microprobe analysis are conducted.
On the basis of experimental data the temperature and time mode processing of thin glasses providing a
gain of their mechanical strength by 2—3 times and thermal stability by 1,5 times in.comparison with the
untreated samples. Use of the strengthened thin glasses will allow to lower the weight of products on the
basis of sheet glass.

B mocnexnnee Bpemsi Bce Oosbliiee BHHUMAaHHUE YICNSAETCS MPOM3BOIACTBY JIHMCTOBBIX CTEKOJI
TOHKMX HOMHUHAJIOB, OTJIMYAIONIUXCS IOBBIIICHHBIMH MEXAHHYECKUMH XapaKTePUCTHUKAMH, YTO
NIO3BOJISIET CHU3UTh BEC M3JENUS U YBEIMUYUTh €ro HaJleXXHOCTb MPHM 3KCIUTyaTauuu. Takue crekia
UCTIONIB3YIOTCSL /ISl OCTEKJIEHUS TEIUIUL], TPAHCIOPTa, M3TOTOBICHMS CTEKJIONAKETOB, COJHEUHBIX
Oarapeii.

VYnpouHeHne CTEeKIISTHHBIX M3IeJIUi OCYIIECTBISIOT pa3HbIMU CIIOCOOaMu:

— ImyTeM HeWTpanu3anuu JeeKTOB U IOBBIIIEHHs KauecTBa MOBepXHOCTH. Croma OTHOCST
MEXaHHYECKYIO, OTHEBYIO U XUMHUYECKYIO MOJHUPOBKY, METOIbI HAHECEHHS 3allIUTHBIX TUICHOK;

— IMyTEM CO3/IaHUs CKMMAIOIINX HANPSHKEHUH B PE3yJIbTaTe 3aKaJIKU MM HOHHOTO OOMEHa.

OCHOBHBIM HEIOCTATKOM CIIOCOOOB YIIPOUHEHHs IMEPBOW TPYIIIBI, SBISETCS CYHIECTBEHHOE
CHIDKEHHE MPOYHOCTU CTEKOJI MPH MOBPEXAEHUH TOBEPXHOCTH CTEKJa B Pe3yIbTaTe MEXaHHYECKOTO
WA XUMHUYECKOTo Bo3aeicTBus. Cepbe3HbIM MPETSITCTBUEM [UIS MIMPOKOTO NMPUMEHEHHS XMMUYEeCKOU
NOJIMPOBKH  CIYXaT HEOOXOAMMOCTh WCIIONB30BAHMS TOKCHYHBIX Cpel, OOoJiblINe 3aTpatsl
(GTOPUCTOBOAOPOAHON KUCIIOTHI, HEIPOU3BOAUTEIBHBIE IOTEPU CTEKJIA.

Cpenn cnoco0OB BTOpPOW IpymIbl BO3AYIIHAs 3aKajka MOJIy4MIa CaMoe IIMPOKOe
pacrpocTpaHeHHe B NPOM3BOJCTBE  CTEKIOM3JeNui, 0O0NagaroluX  BBICOKOW  NPOYHOCTHIO,
TE€PMOCTOMKOCTBIO, CPABHUTEIFHO MaJIOH Maccoil U «Oe30MacHbIM» XapakTepoM paspyuieHnu. OQHako,
HECMOTpSI Ha CBOK) CpPaBHUTEIBbHYIO TPOCTOTY M HHU3KYKD CTOMMOCTb, OHa Manod(h(deKTuBHA
(HempuroaHa) MpU YHPOUYHEHHH TOHKHUX CTEKOJ (3 MM M MEHee) M BBI3BIBACT M3MEHEHHSI ONTHYECKUX
XapaKTepUCTUK CTEeKIa (TIOSBJICHUE «3aKaJIOYHBIX ISITEH»), a TAKKe 4acTylo Jedopmanus U3Ienuil B
X0/1e TepMOOOPaOOTKH.

Jiist ynpOo4HeHHst TOHKUX CTEKOJI, CTEKIOU3ICTIHH CII0KHOW KOH(DUTYpaLliK, B TOM YHCIIE TIOJIBIX
U _TIEPEeMEHHON TOJIIUHBI, JUII KOTOPHIX MCIOJIb30BAaHHE 3aKAJKH HEBO3MOXKHO WM Majiod((EeKTHUBHO,
11eJ1eC000pPa3HO NMPUMEHATh HU3KOTEMIIEpaTypHOE HOHOOOMEHHOE YNPOYHEHHE B pacIljiaBax CoJiei,
KOTOpPOE€ B OTIMYHME OT 3aKAJIKH IO3BOJISIET OOecrednTh Oosiee BBICOKOE IMPUPAILICHHE MPOYHOCTH U
OTCYTCTBHE CaMOpa3pylIeHHs IpU XpaHEHWM, LaparnaHuM, pe3aHuH, cBepiaeHuu. Kpome Toro,
MOCKOJIBKY OCTAaTOYHBIE CXKMMAIOIIME HANpsDKEHUsl CO3MAI0TCS TPH TeMIeparypax Huxke 1g, 3To
MO3BOJISIET UCKJIFOUHUTD BA3KYIO Ae(hOpMAalLMIO CTEKION3AEINH IpU HOHOOOMEHHOM yNpo4yHeHud |1, 2].

B pabote nmpoBeieHb! UCCIIEN0BAHUS BIUSHUS TEMIIEPATYPHO-BPEMEHHOTO PEXMMa XMMUYECKOM
3aKaJIKM JINCTOBBIX CTEKOJ TOHKMX HOMHUHaIOB B pacmiaBe KNO; Ha ux cBoiictBa. [lnanupoBaHue
SKCTIEPMMEHTA OCYIIECTBIIAIOCH COMIACHO TPEXypPOBHEBOMY ToIHOMY (hakTopHoMy mwiany (ITDD 32),
KOTOPOM peajn30BaHbl KOMOMHAIMU JUIs 2-X (DakTOpoB (TeMieparypa U Bpems oOpaboTKu oOpa3loB
muctoBoro crekia B pactiaBe KNO3z). MaTepBan usmenenus remmeparypsl coctasisit 400-500 °C. Oro
00yCITOBJIGHO TE€M, YTO BEIMYMHA TEMIIepaTyphl MOJDKHA oOecrieunBaTh noinydeHue pacmiaBa KNOs
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IpY 3TOM HE JOJDKHA BBI3BIBATH PEJIAKCALUIO HANPSHDKEHUH sl TOro, 4TroObl BO3HMKAIOUINE B
pesynbTate 1udy3un HOHOB HANPSKEHUS HAKAITUBAIKUCh B cTekie. Bpems 00paboTku BappupoBaiach
B npenenax 0,5-3,5 .

OOpa3upl CTEKOJ TOHKMX HOMHUHANOB morpyxkamu B pacmiaB KNOz mpu  pasnnyabix
TEMIIEpaTypax W BPEMEHHU BBIJEPKKH B COOTBETCTBHU C YCIIOBUSIMH OIBITOB, IMPEICTABICHHBIMU B
Matpuie mianuposanus [1®D 32, Kax/plii OMEIT MOBTOPSICS HECKONBKO pa3 I OLEHKH JUCIIEPCHH
BOCIIPOM3BOIMMOCTH U POBEPKHU a/I€KBATHOCTH MOIYYaeMOI CTATUCTHUECKONW MOICIIH.

Ha ocHoBe pe3ynpTaToB HCCIEIOBAHUI CBOVMCTB: TEPMOCTOMKOCTH, MEXAaHUYECKOW MPOYHOCTH
(omeHMBaNach TO BBICOTE TAJIEHUS CTAJbHOrO mmapa maccoil 120 T, mpu KOTOPOH MPOMCXOIUIIO
paspymierne odpasia) 1 MEKPOTBEPIOCTH 10 Bukkepcy oO0paboTaHHBIX 00pa3loB CTEKOJ, IO METOIY
HaMMEHBIIMX KBaapaToB B porpamme Mathcad 15 paccumnransl koaduIEeHTH ypaBHESHHS PErPECCHH.

AHanu3 TOJIYYeHHBIX JaHHBIX IOKa3aJ, YTO CYIIECTBEHHOE BIHUSHHE Ha CBOMCTBA CTEKOJ
TOHKMX HOMHHAJIOB OKAa3bIBAaIOT, KaK TEMIIEpaTypa, TaKk M BpeMs HUX HMOHOOOMEHHOUN 00paboTKu B
pacmnaBe KNOas. Toseimenue Temneparypsl 10 500 °C u Bpemenn o0paboTku 10 3,5 4 00ecneunBaroT
CYUIECTBEHHBIN MPUPOCT TEPMOCTOHKOCTH, MHUKPOTBEPAOCTH M MEXaHHMUYECKON MPOYHOCTH CTEKOJ
(tabnuma 1).

Tabnuya 1 — @usuxo-xumureckue cOUCMEA CMEKOL

3HaueHHs MOKa3aTels MOCiIe HOHOOOMEHHON
[Tokaszarenu
00paboTKu NMpH Temneparype
400.°C 450 °C 500 °C

Tepmuueckast CTOMKOCTb, % 190-200 210-220 230-260
Muxkpotsepnocts, MIla 4860-4950 53005470 5400-5710
KoadhdunmenT ynpounenus
no npounocty Ha ynap ('OCT 10377) 2,0 2,3 2,8
Caeronponyckanue, % 89,5-90

PCSYJ'II)TaTBI ornpeacjeHus CBOMCTB IMOATBCPIKAAOTCA OaHHBIMHM MHUKPO30HAOBOI'O0 aHAJIM3a
XUMHYECKOrO COCTaBa CKOJIa 00pasioB. BhIABIEHO, UTO pachpeselieHue KOHIeHTpanuu noHoB K* mo
[JIyOUHE TIOBEPXHOCTHOIO CJOS CTEKNIA H3MEHAETCA OKCIOHeHIHanbHo. Juddysus wnonos K*
OCYIIIECTBIISETCS B Y3KOM IOBEPXHOCTHOM CJIOE CTEKJIA, IIIyOnHa KOTOporo He mpessimaeT 10—-15 mxm
BHE 3aBUCHMOCTH OT TEMIIEPaTypPHO-BPEMEHHOTO peXuMa MOHOOOMEHHOTo yrpouHeHus. [loBbiieHne
BPEMEHHU U TEMIIEPATYPhl 00PabOTKH 00YCIIOBIMBAET 3HAUMTEIBbHBIM POCT KOHIEHTpanuu noHoB K* 3a
cuer 3amenieHust noHoB Na* Ha miyOune He Oosiee 1-2,5 MKM, MO-BUIMMOMY, 3aIIOJHEHUE MOJIOCTEH
KPEMHEKHCIOPOIHOIO ~KapKaca Crekia Oosiee KpynHbIM uoHamu K' obecrieurBaeT yIiOTHEHHE
CTPYKTYpPBHI HOBEPXHOCTHOTO CJIOS M HE IIO3BOJSIET UM NPOHUKATh Ha OOJBLIYIO TONIIMHY CTEKIA.
MakcumanbsHass KoHnenTpanus nonoB K' pashas 10,6 mac.% pocturaercss B MOBEPXHOCTHOM CJIOE
crexna npu temmneparype 500 °C u Bpemenu oOpaboTku 3,5 4, 4T0 00YCIOBIUBAET BO3HHUKHOBEHHE
BBICOKHUX 3HAYCHUA HaHpH)KCHI/Iﬁ CIKaTuid U, KaK CJICACTBUC, IIPUPOCT MEXaHUYeCKOM IMMPOYHOCTH CTCKJIA
B 2-3 pasa, a TepMOCTOMKOCTH B 1,5 pa3a 0 CPaBHEHHIO C HCXOTHBIM.

Takum o006pa3om, METON HHU3KOTEMIEPaTypHOrO HOHHOTO OOMEHa IO3BOJISIET 3HAYUTENBHO
TIOBBICHTH (PU3UKO-XMMHUYECKHE CBOWMCTBA JIUCTOBOIO CTEKJIAa TOHKMX HOMHUHAIOB (TommuHa 0,4—1
MM), 00ECTIEYHB UX HKCILTyaTaIlIMOHHbBIE XapaKTEPUCTUKH Ha YPOBHE CTEKJIA TOJIIMHOW 2—3 MM.

OIHOBPEMEHHO C YBEIMYCHHEM IPOYHOCTH CTEKJAa TOHKMX HOMHHAIOB IPHOOPETAIOT
BBICOKYIO IPO3pPAvyHOCTh (32 CYET CHIDKCHMS TOJIIMHBI CTEKJIA), MOBBIIICHHYIO TEPMOCTOHKOCTh H
TBEPAOCTb IIOBEPXHOCTH.
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