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WCCJIEJJOBAHUE BJIUSIHUS KPEMHUIOPI AHUYECKOI'O
COEJIMHEHUSI HA CBOMCTBA CTEKJA

I' K. ITanocsin, M.3. IleTpocsin

Hayuonanvuwiti nonumexnuueckuii ynusepcumem Apmenuu

N3ydeHo BimsHUE KPEMHUHOPTraHUYECKOTO COSAWHEHNSI HA CBOMCTBA CHIIMKATHOTO
ctexsa. TBepple INIEHKH MOKHO pa3feiuTh Ha BE OONbIINE TPYIIbI, OJHA U3 KOTOPBIX —
9TO IUICHKH, KOTOPbIE UCIOIb3YIOTCS B JIEKTPOHUKE, PAJIUOTEXHUKE M BHICOKOYACTOTHBIX
YCTPOMCTBAxX, BTOpast rpymIiia — 3TO IUICHKH, KOTOPbIE HAHOCATCS Ha TIOBEPXHOCTH KaKOIo-
00 u3nenus. 3HaueHHe TOHKUX MPO3PAadyHbIX MJIEHOK COCTOUT B TOM, YTO OHHM M3MEHSIOT
XMMUYECKHe, JMEeKTPUYECKHEe WM ONTHYECKHe CBONCTBA IMOBEPXHOCTH MaTepHaia, U3
KOTOpOT'O M3rOTOBJICH NpeaMeT. braronaps rugpoduibHbIM cBOHCTBaM (Yrojl CMadMBaHHS
0=0°) Ha uKCTOIl MOBEPXHOCTH CTEKJIA MOCTOSHHO MPHCYTCTBYET CIOil BOJIbI, YCTPAHHT
KOTOpBIM CIO)KHO JAaxke mpu Temneparype Bbime 200°C. s npuaaHds CTEKIy
ruapodoOHBIX CBOHCTB ero o0pabaThIBalOT KPEMHUHOPTaHUYECKHMH COCTUHEHHSIMHU.
Xopormast ajare3usi CHIOKCAHOBOTO CJOs, YCTOWYMBOTO K BBICOKHM TeMIIEpaTypam (10
300°C), He CMBIBAGMOrO BOJOI, CIHPTOM H OPraHMYECKHMH pAaCTBOPUTEIISIMH,
o0yclioBJIeHa XUMHUECKOH 00paboTkoil cuinokcaHoB. C pa3BUTHEM TEXHOJIOTHHA CTEKIIO
nproOperaeT Bce Ooblee 3HAUEHHE KaK CTPOUTENBHBIN MaTepual, I03TOMY BO3PACTalOT
TpeOOBaHUs K €ro MeXaHU4eCKOW IIPOYHOCTH.

IIpoBeneHo cpaBHEHHE MEXaHUYECKOH IMPOYHOCTH OOBIYHOTO CHIIMKATHOTO CTEKJIA C
MEXaHWYECKOH IPOYHOCTBIO THAPO(GOOU3MPOBAHHOTO CTEKJIA, B pe3yibTare dYero
BBISBJICHO, 4TO THAPO(GOON3NPOBAHHOE CTEKJIO YBEIMYMBAET MEXaHWYECKYIO MPOYHOCTH
crekiaa B 1,5 pasa. K uucimy OCHOBHBIX ONTHYECKMX XapaKTEPUCTHK TOHKOHM IUICHKH
OTHOCSTCS TTOKa3aTelb NPEIOMIICHHS, JUCIIEPCHs], IPOHUIIAEMOCTh B 33/1aHHOM JIHalra3oHe
cnekrpa. [Ipu 3T0M nocine HaHeceHus 05 OTpakeHUE CTEKIA yMEHBIIAETCS, CBETOOT/Iaua
YBEJIMYMBACTCS, KOJIMIECTBO OTPAKEHHOTO CBETa YMEHBIIAETCS 3a CUET MHTEpQepeHINH
Jy4el, OTpaXXaroIuXCs OT TPAHUI] IJICHKA-BO3AYX U IICHKA-CTEKIIO.

JlnMeTHICHOKCaH YMEHBIIAeT OTPaKEHUE CBETa, B PE3yJIbTaTe YeTO YBEIHMIHBACTCS
cBetom3aydeHne. CTeksla C CHIOKCAHOBBIM ITOKPBITHEM NEHCTBYIOT KaK OCBETIISIONINE
CTeKJIa, CBETONPOINyCKaHue yBenuuuBaeTcs ¢ 81 1o 89%.

Knrouesvie cnosa: OINTHUYECKOE CTEKJIO, MeXaHn4ecKast MIPOYHOCTB,

ruapodOOM3UPOBAHHBIE CTEKIIA, KDEMHUHOPTaHMYECKHE COSTUHEHNUS, TUMETHUICHIOKCAH.
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Beeoenue. B coBpeMeHHBIX YCTPOMCTBaX TOHKHE IUIEHKH SIBIISIOTCS
KPUTHYECKON HEOOXOIUMOCTbIO, 0€3 KOTOPBIX HE MOTYT CYLIECTBOBATH HEKOTOPHIE
HOJIYIPOBOAHUKOBBIE PUOOPHI, H3MENINS 3JIEKTPO- U PAAUOTEXHUKH.

IlomyuyeHHblE XMMHUYECKHMM IIyT€M TOHKHWE OJHOPOJHBIE TIOKPBITUSA (C
pa3HOOOpa3HBIM COCTaBOM W CBOWCTBAMH) UCIONB3YIOTCA B MPUOOpax
CBEPXBBICOKOH YaCTOTHI, JJIEKTPOHHKE, PaAUONpPHOOpax, MOIYHNPOBOAHUKOBBIX
W3JCNUSIX, B TPOU3BOJCTBE (OTOIIEMEHTOB M TPUEMHUKOB HW3ITyYEHHUS,
ONTUYECKOM NPUOOPOCTPOCHNH, XUMHUUECKOM M CTEKOJIBHOM HNPOMBILUIEHHOCTH, B
COJTHIIE3AIIUTHBIX U JEKOPATUBHBIX MOKPHITUIX U IpYrux oTpacisax [1].

[laccuBupyromue TOHKHE IUIEHKH [OJDKHBI OBITh HENPOHULAEMBI ISt
BOJISIHOTO TIapa, KUCJIOpoJa W JApyrux rasoB. Kpome Toro, oHM HE JOJDKHBI
WU3MEHSTh CBOIMCTBA MOTYIIPOBOTHIUKOBOTO PUOOPa, AOKHBI OBITH CTAOMIEHBIMU
IIPY BBICOKHX TEMIIEpaTypax M U3Iy4aTh UM OTPaskaTb HHPPAKPACHBIE JTyUH.

ToHKHME TIUIEHKM HaxoIAT I[IMPOKOE MPUMEHEHHWE B  CTEKOJIbHOU
NPOMBIIIJIGHHOCTH B  KayecTBE 3alIUTHOTO TMOKPHITUS OT 3PO3HOHHOTO
BO3/EHCTBUSA aTMOC(EPHBIX BEILECTB U BBIIOJIHSIIOT POJIb W30JSLUOHHOTO CJIOS U
YIPOUHSIONIETO MOBEPXHOCTh MOKPBITHS DPA3MYHBIX MarepuaioB. Hampumep,
3aKaJIeHHOE CTEeKJIO 00palaThIBAIOT MapaMud WM PacTBOPaMH MOHOMEPOB
KPEMHUHOPraHUYeCKUX  COCIUHECHMI, B  pe3ysibTaTeé 4Yero  o0pa3yroTcs
CHJIMKOHOBBIE TUICHKHU C TUAPOPOOHBIMU CBOMCTBaMHU [1].

Ilocmanoeéka 3adauu u IKcnepumenmanvuvlii. memod. OCHOBHBIM
HEIOCTATKOM CHJIMKATHOTO CTEKJIa SABJSIETCS HU3Kas MEXaHUYecKas MPOYHOCTH,
YTO OOBSCHSIETCS MPEXKIE BCErO0 BHYTPEHHHMH JIe(PEKTaMH CTPYKTYPHI CTEKJa M
HaJIMYHeM MUKPOTPEIIMH Ha €ro TOBEPXHOCTH.

Co3manue mnpo3padyHOM TOHKOW THAPO(OOHON IUIEHKM Ha IOBEPXHOCTH
CTEKJISIHHBIX MPEIMETOB, TaKMX KaK CMOTPOBBIE MPHOOPHI, 3alIUTHOE OKHO,
WUTIOMHHATOPBI,  MPEACTaBIsieT COO0OM  CIOXHYIO — 3amady, TpeOyrouylo
TIIATETHHOTO TIOI00pa TICHKOOOPa3yoIMX cocTaBoB [2]. Kpemauitopranmueckme
MaTepuaibl HCIONB3YIOTCS B TIPOU3BOJACTBE CTEKIA IS TPHIAHUS CTEKITy
rupodoOHOCTH, CBETUMOCTH, MEXaHMYECKON POYHOCTH, XUMHUUECKON CTOMKOCTH
Y IPYTUX [IEHHBIX CBOMCTB.

CHIIOKCaHOBBIE COEIMHEHMS 3AIUINAIOT MMOBEPXHOCTh ONTHUYECKHUX CTEKOJ
OT BO3JeicTBUSl arpeccMBHOW Bimaru. OnNTHYecKue CTeksa, 00paboTaHHBIE
CUJIOKCAaHaMM, MUMEKT 3alUTHBIA CJIOM, KOTOPBIA HE BIMSET HA MPO3PAaYHOCThH
cTekyia (mpo3padeH B IIMPOKOM JAMANa30HE CTEKOJ), HE YBEIUYMBAET
K03 PHUIIMEHT  CBETOOTpa)KCHWs, YCTOHYMB K  BO3JCHCTBUIO BJIAark W
MHUKpPOOPraHU3MOB, MOBBIIIAET MEXAHUYECKYIO IPOYHOCTH cTeka [3].
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[lomuMepHbIC TUICHKH JOMKHBI OBITh OAHOPOJHBIMH, TEPMOCTOHKUMU,
XUMAYECKH YCTOHYMBBIMU JUISi WCIOJB30BAaHUS B  Pa3IMYHBIX  YCIIOBHSAX
ONTHYECKUX TTPHOOPOB.

Ikcnepumenmanvuan uwacmy. OnpenesneHbl MEXaHWYECKas IPOYHOCTh U
ONTUYECKAs MPO3PAYHOCTh THAPOPOOH3UPOBAHHOIO CUIIMKATHOTO CTEKJIA.

I'unpodobuzanuro TIPOBOAMIIU JTUMETUIICHIIOKCAHOM. CHayana
MIOBEPXHOCTh CTEKJIA IPOMBIBAIM JUCTUINIMPOBAHHONW BOAOM, a 3aTeM cnupToM. Ha
HOBEPXHOCTh CTEKJIa HAHOCWIN CJIOM CHJIOKCaHa, IOCJIe Yero CTEKJIO MOJBEprau
tepmMooOpaboTke mpu Temmeparype 150...200°C B TeueHue nByx 4acos [4].

Hamu ornpeacjicHa MEXaHUYCCKaA IIPOYHOCTH OOBIYHOI'0 CTEKJIA H
ruapodobu3upoBanHoro crexia. IIpemen mHpoyHOCTH CTEKJa Ha  CKaTue
onpexensuics Ha pecce Matect 2000 K#, pasmepsl 00pa3noB crekina - 50x50 i,
TOJIIIMHA - 2 MM.

OnTHYeCKyI0 MPOHUIIAEMOCTh OOBIYHOTO W THAPOPOOHU3UPOBAHHOTO CTEKIIA
B yIbTpaduoIeTOBOM, BUANMON obmacTsax crektpa (220...1000 mxm) onpenensimu
¢ momotbto crekrpodoromerpa CO-26.

Oé6cyycoenue pesynromamog. B 1abn. 1 npuBeneH cocTaB CHIMKAaTHOTO
CTeKJIa a B TaOJI. 2 - 3HAUEHHS MEXaHMUECKON MPOYHOCTH CTEKJIA.

Tabnuya 1
Cocmag cunukamnozo cmexid
Sio, Ca0 MgO Al,O4 Na,O K,O SO, Fe,03
7,7 6,8 4,0 1,85 13,8 1,3 0,4 0,1
Tabauya 2
3nauenus mexanuueckol NPOYHOCMU CIMEKO
N IIpenen mpouHoctu npu cxatuu | Ilpenenn npouHocT 1TpU  CKATUHU
o0braHOTO CcTeKa, I Tla ruapoGoOU3NPOBaHHOTO CTekNa, [ T1a
1 0,95 1,42

Kak BUJIHO u3 Ta0JIHNII, KPEMHUHOPTraHUYECKOE coeuHEHNE
JTIMMETUJICUIIOKCAH MOBBICUIIO MEXAHUUYECKYIO IPOYHOCTH CTekda B 1,5 pasa.
[oxazaTenb mpenoMieHus TUMETHIICHIIOKCaHa - Np=1,41, a cTekina - Np=1,5.
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Kak BumHO W3 pucyHKa, KO3(DDUIMEHT MpOoMycKaHHs CTeKJIa B BHIMMOM
JManazoHe COCTaBIISIeT 81%, a ko3 urment MPOMYCKaHHs
ruapohoOM3UPOBaHHOTO cTeKIa - 89%, YTO TMO3BOJIAET UMETh LIMPOKHH CIIEKTP
NPUMEHEHUSI B TIPOU3BOJICTBE ONTHYESCKUX MPHOOPOB.

3axntouenue. [Mpn obpaboTke HOBEPXHOCTH CTeKIIa
KPEMHHHOPTaHUYECKMMHU ~COCIUHEHHSAMH MEXaHWYeCKas: TMPOYHOCTh CTEKJa
yBelIMYMBaeTCs mnpuMepHo B 1,5 pasa. ['mapodoOHbIe CTEKIa YMEHBIIAIOT
OTpa)keHHE CBeTa M JEHWCTBYIOT KaK OCBETISIONIME CTEKJIa, YyBEINYHBas
ko3 durment npomyckanus 10 89%.
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STUDYING THE EFFECT OF ORGANOSILICON COMPOUND ON THE
PROPERTIES OF GLASS

G.K. Panosyan, M.Z. Petrosyan

The paper studies the effect of organosilicon compounds on the properties of silicate
glass. Solid films can be divided into two large groups, one of which is films used in
electronics, radio engineering and high-frequency devices, the second group is films that
are applied to the surface of any product. The importance of thin transparent films is that
they change the chemical, electrical or optical properties of the surface of the material from
which the object is made. Due to its hydrophilic properties (wetting angle 6 = 0°), a layer of
water is constantly present on the clean surface of the glass, which is difficult to remove
even at temperatures above 200°C. To impart hydrophobic properties to glass, it is treated
with organosilicon compounds. Good adhesion of the siloxane layer, resistant to high
temperatures (up to 300°C), not washed off by water, alcohol and organic solvents, is due
to the chemical treatment of siloxanes. With the development of technology, glass is
becoming increasingly important as a building material, so the requirements for its
mechanical strength are increasing. The mechanical strength of ordinary silicate glass was
compared with the mechanical strength of hydrophobized glass and it was found that
hydrophobized glass increases the mechanical strength of glass by 1.5 times.

The main optical characteristics of a thin film include the refractive index,
dispersion, and permeability in a given spectral range. After applying the layer, the glass
reflection decreases, the light output increases, and the amount of reflected light decreases
due to the interference of rays reflected from the film-air and film-glass boundaries.

Dimethyl sioxane reduces light reflection, resulting in increased light emission.
Glasses with a siloxane coating act as clarifying glasses, and light transmission increases
from 81% to 89%.

Keywords: optical glass, mechanical strength, hydrophobized glass, organosilicon
compounds, dimethylsiloxane.
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