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MPEAHUCIIOBHE

3apaua nosbiuieHUA 3¢ eKTHBHOCTH U KayeCTBa POMBILIIEHHOTO,
CEJIbCKOXO3ANCTBEHHOI0 M JHEPreTHYeckKoro CTPOHTENLCTBA B PAZNE
cllyyaeB IPAMO HIIM KOCBEHHO CBF3aHa c MpoGremMOH JOIroBeYyHOCTH
KOHCTPYKLUMH, 3KCIUIyaTHPYEMBIX B YCJIOBHUAX AarpeccHMBHBIX Cpell.
OpxuM M3 pearnsHBIX NMyTefl pelleHus MpobreMb! ABIAETICA MpHMEHE-
HHME BHICOKOIPOYHOTO OJHOHANPABJIEHHOTO CTEKJIOMIAacTHKA B Kaye-
CTBE apMHUPYIOLIEr0o MaTepHana fji 6eTOHHbBIX, MoMHMepOETOHHBIX H
[EPEBAHHBIX KOHCTPRYKUHH.

HccrenoBaHua B 3T0M HANPaBIASHUH HA NpoTaxeHuH noutH 20 mer
BOSTAABAAN B MHCTHTYTE CTDOHMTENbCTBZ M APXHTEKTYpsl [occTpos
BCCP aBtop artoit xuuru Huxomait IIpoxopoBuy @ponos. IIponps
HellerkHMi myTh 0T pafoyero-crpomrens, maprusaHa Benmnkoit Orteye-
CTBEHHOH BOMHHL A0 BHHOro Genopycckoro yuesoro, H.IIL. ®ponos
BECh CBOH He3aypsA/IHbIA TaNaHT MHXKeHepa H UCCHE0BATeNs IO CAMBIX
NOCTIeJHUX [AHE# XU3HM OTJABaT CO3AHMI0 CTEKJIOMIACTUKOBOH
apMAaTyYphl M HAa €€ OCHOBE—KOHCTPYKLMH C AHTHKOPPO3HOHHBIMH H
DM3TIeKTPHYECKMMH CBOHCTBAMH.

Paboter mpoBogMIHCh B TECHOM TBOPYECKOM COIPVIECTBE C HC-
cnenoBatenave HUWDKBa ocerpoa CCCP, HHHUMCKa uM. B.A. Kyue-
peHxo, Xapbkosckoro Ilpomcrpofinuumpoexta (6. I0xdHH),
Cu6HWUUI Munsnepro CCCP, [IIHMMCa Munrpanccrproa CCCP u
HayyHbIX MOJpa3felleHUi HIDKEHePDHO-CTPOUTEIBHBIX By30B MOCKBEI,
XappxkoBa UM BopoHexa, YTO B HeManofl CTeNeHH crnocoGcTBOBANO
ycnexy fena.

Hy>HO OTMeTHTb, YTO NpaKTHYECKOEe MPUMEHEHHE CTEKJIOIUIACTH-
KOBOH apMmaTypel Bce ellle COSPXXHBAETCA HEHOCTATOUHOH U3yUYeHHO-
CThI0 €€ BO3MOXHOCTEH H CpDABHMTENBHO BLICOKOH CTOMMOCTBIO.
Ilpx BCEM 3TOM COBEpIIEHHO OYEBMMIHO, YTO BBH[Y 3aMETHOH AKTH-
BH3alMM HCCIIE[OBATENbCKHX paboT M HAMETUBIIEHCH TEHOEHLMU
CHIDKEHHSA CTOHMOCTH HCXO[HBIX MarepuasoB OGIacTb MpHMeHeHHA
CTDOMTENbHBIX KOHCTPYKUMH, apMHpPOBAHHBIX CICKJIOIUIACTHKOBOM
4pMATypOH, yxe B DmmxaHlme rofsr GydeT 3HAUMTEIIBHO PaclUMpEHa.
C 3TOM TOYKH 3peHHA [aHHad KHHra HeCOMHEHHO 3aMHTEpecyeT clie-
UMaNMUCTOB, TBOpYyeckH paboTamwniMx B 06nacT¥ COBepliieHCTROBAHMIA
CTeKNOIMUTACTHKOBOA apMaTyphl M CO3JaHHA Ha €€ OCHOBe Ge3meTanns-
HbIX KOHCTPYKIHH.

IIpy HayyHOM pEeNaKTHPOBAHHH KHHIH, BBITIOHEHHOM KaHII. TEXH.
Hayxk B.Q. 3anoro, BHeceH»! HEKOTOpbIe MONOJIHEHHS, CBA3AHHBIE C
JaHHBIMHM TIOCJIENHHX HCCIENOBAHHA M NOABJIEHMEM HOBBIX HODMA-
THBHEBIX JOKYMEHTOB H PEKOMEHTALMIH.

B npepnaraemofi Ha Cyd uMTaTeNs KHWIe OT/IENbHBIE MBICIH, BbI-
CKa3aHHBIE ABTOPOM, MOIYT [OKa3aTbCf OUCKYCCHOHHbIMH. OnHa-
KO 3TO HMKAaK He [I0JDKHO YMEHBLUMTh 3HAYHMOCTH M 2KTy&TbHOCTH
KHHTH.

3acayxennnli crpourens Beaopycexaii CCP,
0-p rexn. nayic, npogs. C.C. Araes
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BBEOEHHE

B pewenunax XXV cresga KIICC nomuepkupacrcs HeoOX0oOMMOCTL
PaciliMpeHUs BhINYCKA HOBBIX CTPOMTENbHBLIX MAaTepHaIoB, obecreu-
BAKLIMX NOJIrOBEUHOCTh 3JAHUA M coopyxeHuil. [Ipumesenme cTex-
TIOMNIACTHKOBOR apMatyphl IJ1g OeTOHHBIX M KIIEEHBIX NEPEeBSHHBIX
KOHCTpYKUHH B [TOJIHOH Mepe COOTBETCTBYET NOCTaBIEeHHOM 3a/1aye.

B03MOXHOCT HONYyueHHA BETOHHBIX KOHCTPYKUMI ¢ HEMETaJLIH-
YecKoif apMaTypoit M3/aBHa MHTEDEcOBaNa YUeHBIX H WH)KeHepHO-Tex-
HHYECKHX pabOTHMKOB, MO3ITOMY M[es HCIOJIb30BAHHA CTEKILAHHOIO
BOJIOKHA 1A apMHMpOBaHM#A OETOHHBIX KOHCTPYKUHH, KOTOpasA Blep-
Bble Opu1a chOpMynHpoBaHa COBETCKHM yuyeHbIM A.K. BypoBeiM B
1941 r., npupiexna BHuUMaHMe MHoOrux uccriegonatesneii B CCCP u
3a pyBesxom [1].

B 50-x ropax ompepmenunuce TpH cnocoBa apMHpOBaHHA GETOHHBIX
KOHCTPYKUMH CTEKAHHLIM BONOKHOM !

aMcnepcHoe (pacnpe[eneHHOE [0 BCemMy CEYEHHMI0) apMHPOBaHHE
BeToHa crexngHEbIM BofiokHoM. B CCCP ator marepuan Gbin HasBau
CTEKJIOLEMEHTOM;

CO3/aHHE CIUIOILHBIX CTEKIIONIIACTMKOBRIX 060AM Ha NOBEPXHOCTH
BeTOHHBIX KOHCTPYKIMH {Hanpumep, Tpy6, KpYInbIx CIOeK ¥ Ap.) ;

COCpEIOTOYEHHOE ApMHpPOBaHHMEe OETOHHBIX KOHCIPYKLMH CTEKJIO-
IIIaCTHKOBOH apMaTypoil.

Ipu pucrepcHom crocobe apMHPOBAHMA KOHCTPYKUMH TOHKHMH
CTEKJIAHHBIMH BOJIOKHaMH HEODXOOMMO NMpHMEHATh CeUHansHble Ge-
TOHBI, HE paspyluarline BONOKHO. OIHAKO IIPH 3TOM HE HCKIIHOYAET-
€A BO3MOXHOCTh HADYIIEHHA LETOCTHOCTH XPYHKOIQ CTEKJIAHHOIO
BOJIOKHA IIDH YKJlaJike H YIUIOTHeHHH OeToHa. Criocob co3maHusn crek-
JIOTLNIACTHKOBBIX 060MM OrpaHMYeH ONpelereHHOH, NOBONBHO Y3KOH
HOMEHK/IaTypOH H3[Ienuil, Hd MOBEPXHOCTh KOTOPhIX MoOrna Gbr
HaMaThIBATBCH TOHKA® CTEKIOIUIACTHKOBasA neHza. [lpu mepesoske,
MOHTAXE M 3KCIUTyarTauud TAKHX KOHCIPDYKUMH #MEeTcs ONacHOCTh
PaspyIleHus CTEKJIOMIACTUKOBBIX 060#M. B MHCTHTYTE CTPOMTENLCT-
Ba ¥ apxutexTyphl 'occrpos BCCP (UCuA), Xapykorckom ITpom-
crpoiinmimpoexte, HUWKBe u XMUMKCe S u3bpan cnoco cocpe-
JOTOYEHHOTO APMHPOBaHHA NPOBOJIOYHOA NUBO CTEPXKHEBOH CTEKIIO-
IUIaCTHKOBOH apMaTypoii, KOTOPLIH B HACTOAILEE BpeM IOMYYHIT HaH-
Horee IHPOKOE paclpocTpaHeHHe.

B Hacrosme#i MoHorpagHu 060GLIATICA pe3yJbTaThl UCCIEHOBa-
HHJ, BBINOJNHEHHBIX IIOX PYKOBOZCTBOM M IpPH HENOCPENCTBEHHOM
YUACTHH aBTOpA, MO pa3paboTke H CO3JAHMIO TEXHOJOTHH CTeKIIOIIa-
CTHKOBOH apMaTypbl, OPIaHM3ALMH OTBITHOTO [IPOH3BONCTIBA CTEKIIO-
IUTACTHKOBOH apMaTypbl, H3YUCHHI0 KOMIUIEKCA CBOHCTB apMaTyPhI
U, KaK CHe[ICTBME, OIpereneHuio o6nacTell ee HCNONB30BAHNS, HCCIIE-
TOB2RHHI0 COBMECTHOH pabOThl CTEKIIOIIIACTHKOBOH apMarypel ¢ 6eTo-
HOM H K]eeHOM npeBecuHoH. Kpome TOro, OCBELNaWTCA pe3yJIbIATH!
HCCIIE[IOBAHMK 1O CO3MAHMI0 KOHCTPYKHHH, ApMHPOBAHHBIX CTEKJIO-

4



[UIACTUKOBO# apMaTypoit,  UX NMpoBepKe B peasIbHBIX K CIUTyaTAIMOH-
HbIX YCHOBHAX Ha YYaCTKaX OIbITHOrO CTPOMTENBCTBA B pPA3THUYHBIX
ofyiacTsiX HAPOOHOro X03d#cTBa cTpaHsl. M3nararwres W aHanM3KpyloT-
CA TAKXe HEeKOTOpbie pe3yJbTaTbl MCC/IENOBAHHH OpYTHX aBTODOB B
06/1aCTH CTEKJIOIUTaCTHKOBOH apMaTyphbl.

HeBonbLuoi XpOHOIOTHYECKHMA JKCKYDPC B MCTOPHI0 Pa3BHTUA 3THX
MCCeJOBaHHH NTOKA3bIBAET, YTO OT HIEH HCIIOJIb30BAHHA CTEKJIAHHOIO
BOJIOKHA YISl apMHUPOBAHUA GeTOHHBIX KOHCTPYKUMH OO OpraHH3aluH
ONBITHOrO MPOM3BONCTBA CTEKJIGIIIACTHKOBOH apMAaTyphbl, YIOBIETBO-
psrolei NpegbABNAEMbIM K HeH TpeGopaHvaMm, morpeboBanoch 3Ha-
YyMTEeNIbHOE BDEMs, B TEUEHHE KOTODOro pellanoch MHOrO paHee He
IpelBHOEHHBIX 330ay IO pa3paboTke TEXHOJOIHH apMaTypbl, NOBbI-
LUIeHHI0 €€ KAuyecTBa, M3YUEHHI) KWHETMKH H3MEHEHWA €€ CBOHCTB
BO BPEMEHH MO/ BO3JEHCTBHEM pa3/IHuHbIX HAaKTOPOB M T.1.

[Tocne roro kak Gbila MONyYeHa apMATypa, ONpEeIIEHHE [TEPBOOYE-
penHbix ofnacTeil ee HCIONIb30BaHHMSA, HCCIIEOOBAHHE ONBITHbIX KOHCT-
PYKUMH CO CTEKJIOIUTACTHKOBOH apmMaTypOH, OpraHH3aliMs yyacTKOB
ONMBITHOTO CTPOMTENIbCTBA M DELUeHHe APYTHX BOIPOCOB BIUIOTH [0
HAyasia BHEJPEHHS KOHCTPYKHMH CO CTEKIJIOIUIACTMKOBOR apMaTypo#
B NIPaKTHKY CTPOHTENbCTBA BbINOIHANKCH H0Iee HHTEHCHBHO C YYacTH-
&M BO3PACTAILUETO YHCNA HcclleJOBaTeNen H 3aHHTEPeCOBAHHbIX Opra-
HM3aLMH.

CTexJIOMIACTHKOBOH apMarTypoif B HACTOALLEE BPEMA HENb3A
MOBCEMECTHO 3aMEHMTH CTAJIbHYH apMatrypy B )ele30DeTOHHBIX KOH-
crpykuuax. OHa 3¢¢eKTHBHAa TONbKO [IPH CO30AHMH KOHCTDYKUMH,
B KOTODBIX HCIONB3YIOTCA CrieuddHueckHe cBOHCIBA 3TOR apMaTypsl,
BBIFOJIHO OTJIMYAMIIHE ee OT CTaJIbHON. K TaKHM CBOMCTBAM OTHOCAT-
Co BBICOKA@A KOPPO3HOHHAA CTIOHKOCTb, 3NIEKTPOHM30JIHpYHOWAA CIIO-
COBHOCTDb, & TAKXE HEMAarHUTHOCTb, paJMOIIpO3PaYHOCTb H B OIpEme-
JIEHHOW CTEMeHH HHM3KHA Monoyse ynpyrocrH. Ilostomy k mepsooue-
penHbIM 0OSIaCTAM HMCIOJIB30BaHUA CTEKJIOIUIACTHKOBOM apMAaTypsl,
B KOTOPBIX MOXHC IOJYYATh CYLIECTBEHHbIH TeXHHKO-IKOHOMHYE-
ckHi 3¢ dexT, crenyer OTHECTH CO3[JaHHE TONIOBEYHbIX KOPPO3HOH-
HOCTOHKHX KOHCTPYKUMA M3 ClHeuHabHbIX O€TOHOB, TpenHa3Ha-
YeHHBIX [UIA  9KCIUTyaTalM¥ IIpH BO3IOEHACTBMM  arpecCHBHBIX
Cpell, HANOXEHHOT O MEKTPHYECKOrO MOJA, H HECYLIHX 37IEKTPOH30TH-
'PYIOLIMX KOHCTpykuui. Kpome Toro, crekjiolulacTHKOBAasA apMarypa
MOXeT ObITh HCIIONb30BAHA [JI APMHUPOBAHMA HEPEBAHHBIX KIIEEHBIX
KOHCTPYKIMH, 2 Take U1 CTPOHMTEeNIbCIBA CHeLHaNbHbIX 30aHHH H
COOPYXeHHUH.

[lpou3BoauTEIbHOCTD TEXHOJIOIMYECKHX JIMHMH [UIA H3rOTOBJIEHHA
apMaTyphl MOXET OBITh CYMIECTBEHHO MOBBbIIEHA HCIIOQIb30BAHHEM
TOKOB cCBepXBbicOKHX uactoT (CBU) [ns yckopeHus NpOLECCcOB
TIOJIMMEPHU3ALMK  CBA3YIOLIETO. Tlpu srom Oypmer yryuuieHa CTpyK-
Typa CTEeKJIOMIACTMKOBOM apMaTyphl, TAK KaK IPOLECC OIHMEpH3a-
unM Gypner WpOTeKaTh C LUEHTpa apMaTypHOro CTepXHA K €ro mo-
BEPXHOCTH, & He B MIPOTHBONONOXHOM HAMpPABIIEHHH, KaK 3TO IIPOHC-
XO[HT [IPH [TOBEPXHOCTHOM IIPOrpEBE CTEPHHA.



[Tpn ucnonv3osanuu toxkoB CBY ckopocts MpOTsHKKH ApMATYphi
BymeT yBesiMueHa B HECKONBKO pa3. B cBA3M ¢ 3THM NpeNOCTABATCA
BO3MOXHOCTb H3rOTOBEHHA apMaTYphl 10 OJHOCTAAHAHOMY Te€XHONO-
THYecxomy npuHIMITYy M3 Gosiee OeuleBoro rpy6oro CTeKJIAHHOrO BO-
noxHa guamerpoMm a0 100 MxM. 310 BONOKHO BYIET BRITATHBATLCA U3
AMEKTPOIUIABUABLHBIX COCYNIOB, YCTZHOBIEHHBIX HeMOCpenCTBEHHO Ha
TEXHOJIOTHYECKOH NIMHHH N0 BbipaGoTKe CTEeKIIOIIACTHKOBOH apMary-
pel. ViccrieqoBaHus B 3TOM HAIpaBIIeHHH POAOIDKAITCH .

B HacTosulee BpeMsA apMarypa Ha ONbITHOAIPOMBILLIIEHHOR TexHO-
noruveckoi THHHH HCHA Toccrposs BCCP BripaGatsiBaercs, Kak nmpa-
BUMI0, H3 CTAHAAPTHOrO anioMOOOPOCHIHKATHOrO BOJOKHA H 3NOKCH-
(eHOJIBPHOrO CBA3YIOUIErO, T.6. U3 OTHOCHTENBHO JOPOTHX H YHHBEp-
CalbHBIX KOMITO3HIHH HCXOIHBIX ChIpbEBBIX MaTepHanoB. B panbHed-
uieM IIpH BpIOOpe HCXOOHBIX MaTepHANIOB I H3rOTOBJIEHHS CTEKJIO-
IU1acTHKOBOA 2pMAaTyphl CleflyeT PYKOBOJACTBOBAThCH (PYHKIIMOHAIE-
HbIM Ha3HAYEHHEM apMATYPHI ¥ KOHCTPYKUMMA, [UIS ApMMpOBAHUA KO-
TOPBIX OHA MPEIHASHAYABTCH.

HOTEHIJ,HHJ'IIJHME BO3MOXHOCTH HCIIONIb30BaHHA CTCKHOHHHCTHKO-’_
BOH ApMATYPBI €1LE B IIOJTHOH MEpEe He IpeI0TpefieNieHbl U He H3YYeHsb!.
OpHaxo yxe B HacTosilliee BpeMs JOKAa3aHO, YTO CTEKJIOIUIACTHKOBAS
4pMaTypa CYIECTBEHHO PacIMpseT U cO37aeT HOBblE OBIACTH UCHONb-
30BaHMA IPOEKTUBHBIX IPENBaDMIENBHO HANDPAXKEHHbIX CTPOMUTEND-
HbIX KOHCTPYKUHMH M3 pa3fTHuHbIX MaTepHAIOB H TéM CAMBIM CIOCoG-
CTBYeT TEXHHYECKOMY NPOTpeccy B HAPOTHOM XO03AHCTBE CTP2HEI.

EcTecTBEHHO, YTQ OTHQCHTEILHO HeGOMBIIOMY UMCTY pa3paBoTyH-
KOB B JTOH 0ONAcTH B TeueHHEe HECKOJBKMX JIeT He NpefCTABMIOCH
BO3MOXKHBIM TIOJIHOCTBI0 PEIIMTh BCI NMpoDIeMy CO3MaHHA H HCIOJIb-
30BaHHA CTEKJIOMIACTHKOBOH apmarypsl. OnHako 6raronaps BbIION-
HEHHBIM MCCIENOBaHMAM KOHCTPYKHUM CO CTEKIIOIUIACTUKOBOH apma-
TYpOH C J0CTaTOUHO BhICOKOH 3D DEeKTUBHOCTRI0 B HACTOALIEE BPEMS
MOTYT GbITh MCIOJI30BAHBI B Pa3iIMYHBIX OTPACIAX HApOHHOIO XO-
3aicTBA. 3Ta 3aBeplualoLas cTagust paboThl HayaTa.

JloCTHrHyTBIE YCNEXH B CO3HAHHH CTEKJIOIUIACTHKOBOH apMaTyphl
¥ KOHCTPYKLMHA, apMUPOBAHHBIX €10, ABJIAIOTCHA pe3yJIsTaToOM HCCAeI0-
BAHMIH, BHIMONHEHHLIX B PA3HOE BpeMsi COBETCKHMU yuYeHBIMH, B Iep-
BYI0 ouepelp NOKIOpamH TéxH. Hayk, IpodeccopamH A.A.I'Bo3sge-
BeiM, K.B. Muxaitnossim, H.A. Momanckum, O.A. Beprom, H.H. Ax-
BepraoseiM, I0.M. UBanoBsiM, fokropamu xum. Hayk ['JI. AHOpeen-
ckoi, M.C. AcnanoBofi, kanpunaTamu TexH. Hayk 10.M. Bunsgasckum,
C.C. XaspunoMm, 10.B.Kongpatvesoii, K.B.3enenckum, B.B. Haxa-
mmnze, U.B. llogmocrtko, 10.B. Hertapem, kaun. xum. Hayx U.C. Cxo-
PBIHHHOH H IIp.

CymiecTBeHHH#H BKIIA[ B OPraHU3ALMI0 MCCHEMOBAHUA H QUBITHO-
HIpOMBbIlITIeHHbIX paBoT BHeCHM I-p TexH. Hayk, npod. C.C. Ataes
M KaHOuOaTer TexH. Hayk H.M. Mynusa u 1Y lpirankoB.



I 1A BA 1. MATEPHUAJIBI 7151 H3TOTOBJIEHUA
CTEKJIOTUTACTUKOBOW APMATYPHI

CTeKJIOMIACTUKOBasA apMarypa NpeacTaBiAeT coboi reTeporeH-
HYI0 CHCTeMY, COCTOSILIYI0 M3 OPHEHTHPOBAHHBIX CTEKJIAHHBIX BOJIO-
KOH H TIOJIMMEPHOTO CBA3YIOLIEro.

CBOMCTBA CTEKJIOIUTACTHKOBOM apMaTypsl 3aBHCAT OT CBOWCTB
¥ 0coBEHHOCTEH CTPYKIYphl CTEKIIAHHBIX BOJOKOH H IIOJIHMEpPOB,
a TaKXe OT (PHIMKO-XHMHUECKOro B3AMMOJEHCTBHMA ITHX KOMICHEH-
TOB, HMX IOBEIEHMA B IpoLecce BOCIHPHUATHA BHELIHHWX Harpysox,
BO3MEHCTBHA AarpecCHBHBIX DEAreHTOB, M3MEHEHMH TeMIeparypHO-
BaXHOCTHOTO pexuma M [Lpyrux odaxropo. Ilo3Hauwe CBOACTB
HCXOJHbIX MATEpHANOB, HCNOIb3YeMbIX [UIA H3rOTOBJIEHMA apmaty-
pBI, NMO3BONAET IIpH TOMOL(H COOTBETCIBYHOLIEro MoaGopa 3THX
MAaTepHalIOB YNpaB/ATh CBOHCTBAMH CTEKJIOIUIACTHKOBOA apMaTyphl,
a [IpH U3YYEHWH CBOKCTB apMaTypbl OGBACHATD MPHYMHBI HX M3MEHe-
HMS TIPY PA3TTHUHBIX BHELUHMX BO3JEHCTBHAX HA Hee.

BBICOKOMpOYHOE CTEKIITHHOE BOJIOKHO B CTEKIIOMJIACTHKOBOH ap-
MaType NOUTH IOJIHOCTBIO BOCTPHHMMAET BO3[IeACTBHE pPACTATHBAIO-
WMX JHGO CXKMMAWILMX YCHIHE, onpefenser AedhOpMATHBHOCTD
apMaTypsl, 0BYCIIOBNUBAET U3MEHEHHe IPOUHOCTHBIX XAPAKTEPHCTHK
apMaTypbl IpH BO3[EACTBHM arpecCHBHbIX Cpefl, TEMIIEpATYpbl, BIIaX-
Hoctd ¥ 1.4. IlosTomy, Kak 6y,ue'r U3TIONEHO farTee, CBOIiCTB2 apmMa-
Typbl B M3BeCTHOH CTeNlEHMH “KOMHMpYIOT” CBOHCTBZ CTEKIIAHHOIO
BOJIOKHA.

ITomumepHoe CBA3ylollee BBITONHAET Ol Krnequed cpensl, 06b-
eqMHAIOLIEH OT/IE/IbHBIE BOJIOKHA B MOHOJIMIHBIM CTEPXEHb, H TEM
caMbIM OBecrmeydBaeT MX COBMECTHYI0 paboTy H 3alMilaer BOTOKHO
OT HEMmQCPEe[CTBEHHOr0 BO3[EHCIBHA BIATH, PA3NIMUHBIX XUMHYESCKHX
pPeareHTOB M MeXaHWYeCKUX MOBpex/eHHH. B CBA3H ¢ 3TUM B HacTOA-
el riase ocoboe BHEMaHHe YIenseTca CTEKJITHHOMY BOJIOKHY Kak
OCHOBHOMY “’paGouyeMy” MaTepHany B CTEKJIOIUIACTHKOBOM apMaTyp-
HOM CTepXHe.

CreknsgHHoe BOJIOKHO

CTex/IAHHOE BOROKHO, MCIIONB3YEMOE ISl H3rOTOBJIEHHS CTeKIIO-
MIACTHICOBOM aPMATYPBI, JOIDKHO GbITh BBICOKOMPOYHBIM, XHMHYECKH
CTOMKHM, M 06/1a/1aTh 3K TPOH30HPYIOIIHMH CBOHCTBAMH.

Haubonee moctynHsiM [nd HpOM3BOJCIBA apMAaTyphl B HACTOA-
ljee Bpems ABJIAETCA  AOMOGOPOCHIMKATHOE CTaHMAPTHOE CTEK-
JIAHHOE BOJIOKHO. ONHAKO XMMMUYECKas CTOMKOCTb ero rpH BO3JEH-
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CTBHH ArpECCHBHBIX Cpefl HEOOCTATOYHO Bbicoka. [losromy npu uaro-
TOBNICHHH CTEKJIOMNACTHKOBOM apMaTypbl U3 3TOro BOJIOKHA K CBA-
3YWWEMY IPeIbLABIIAIT NOBBILIEHHBIE TpeBOBAHHA IO XUMHYECKOH
3aLMTe ApMATYDBI OT BO3AEACTBHUA arpecCHBHBIX cpef.

Crnenyer OTMeTHTB, YTO B HAYUHO-HCCIIEOBATENILCKHX OpPraHH3alH-
AX HAnled CTpaHsl M 3a pyGekoM BeJyTca H3BICKAHHUA [0 CHHTE3Y CO-
CTABOB CTEKOJN i BhIpAGOTKH BRICOKONPOYHOrO CTEKFIAHHOTO BO-
JIOKHa TOBBIIIEHHOH YHMBEPCAIBHOH KOPPO3HOHHOH CTOHKOCTH.
B vactHocTH, B HCHA T'occtpos BCCP B coppyectse ¢ Benopycckum
HOTHTEXHAYECKAM HHCTHTYTOM IOf, PYKOBOACTBOM [1-p2 XHM. HayK,
npod. HH. Epmonenxo, xaup. texu. uayk [0.B. Kounparpenoit
CHHTE3MpOBaHB! CHEUMalIbHEIe cocTaBwl crexon 7 Tk u 7 Tm gnsa mo-
JIyUeHHS CTEKJIOIUIACTHKOBOH apMATYphl € BRICOKOH CTOHKOCTBIO
Ipd BO3JEACTBHM KHCIOT M mienoyed. OgHAKO NO CEro BPEMEHH HE
OpPraHU3CBAHO NPOMEIIUIEHHOE NPOM3BONCTBO BQIIOKHA H3 CTEKJA
3THX COCIaBOB. B CBA3M C 3THM IJIA MATOTOBJICHHA CTEKIIOTUIACTHKO-
BOH apMaTyphl B HACTOALIEe BpeMs HCTIONbB3YeTcA HEMTPEPLIBHOE CTAH-
JapTHOE amHMOBOPOCHIHKATHOE BOJIOKHO .

JuamMeTp HENpephIBHOTO 3JIEMEHTAapHOIO CTEKJIAHHOIO BOJIOKHA
HaxomuTcH B npedenax 2 ... 100 MKM M 3aBHCHT OT CKOPOCTH BBITH-
TMBaHWS BOJIOKHA, a Taloke Juamerpa GWibep CTeKIIOIIaBMIIBHOIO
cocyda. JJeMeHTapHhie CTeKJIAHHBIE BOJOKHA, BBITATHBAEMble M3
cocypa, obpabarpiBaieT 3aMaciaMBaTerneM JH60 amperom OJis Npedo-
XPaHEHHA HX OT NOBpeXAeHMA IpH FanbHeInei nepepaborke, ymyy-
LeHUsT are3uy BOJMOKHA K IMONIKMEPHBIM CBA3YIOIMM U HOBBIICHKS
KayecTBa IIOBEPXHOCTH BOJOKHa. Kpome 7I0T0, 3aMaciuBaTelb H
anNpeTHPYIOILHME COCTaBbI CKJICHBAKOT OT/ENIbHBbIE 3J1€MEHTapHBIE BO-
JIOKHa B NEpBHYHbIE HHTH, KOTOPbIE CMATHIBAKT 3aTeM Ha GOOHMHEI.
Macca crexnaHHOro BONOKHA Ha Gobume pmocturaer 0,5 xr. Yucmo
3MEMEHTAPHBIX' BOSIOKOH B HMepBHYHO# HUTH OOYCNOBNMBACTCH WHC-
oM ($HIbep B CTEKJIOIUTABHIBHOM COCYIe M MoxkeT BprTh paBHo 100,
200, 400 u Gonee.

Ilpn pancHeded mepepaBoTke CTeKIITHHOE BOJIOKHO CODHpaloT B
XKTYThI PASNHYHOA TONMUMHEI. TO/IKEHA XIYTOB 3aBHCHT OT JHAMETpa
¥ YHCNA CTIOXeHHit NepBHUYHLIX HHTeH B XKTyTe, KOTopoe gocturaet 60,
XKryTsl cMaTeiBapT B NOKOBKH (pHC. 1), Macca KOTOPhIX He IpeBbl-
maer 20 kr.

C1exnomiacTHKOBRYW apMaTypPy MOXHO H3rOTOBNATH H3 [HEepBHYHO-
ro BOJOKHE, cMaThIBaeMoro ¢ O00WH, Wi u3 Xryta, coOpaHHOro B
noxoBkH. Hanbonee npuemiieMbIM BJIRETCA HCIONb30OBAHKE CTEKIIO-
XTYTa-pOBHHIZ, B KOTOPOM B MEHBIIIEH CTENEHH IIPOABIIAETCA Pa3HO-
IJIHHHOCTh BOJIOKHA M, KaK CIEOCTBHE, JIyyllie MCIIOJIb3YETCH €ro
[IPOYHOCTh.

MaccuBHOE CTeKJO 06NagaeT CpaBHMIENLHO MANLIM [IPEIenom
TIPOYHOCTH NpH pacTaxeHun — Beero okomo 40—100 Mila. Hpousocts
e TOHKHX CYTCKJIAHHBIX BOJIOKOH 3HAYHTESIFHO BhIlUE, OHA IIpeBOC-
XOIMT HIpPOYHOCTE GONBIIMHCTBA H3BECTHBIX MAaTepHAIOB H JOCTHIA-
er 2,5TTa (2]. [Mossiuenye MpOYHOCTH TP YMEHBILIEHHH Pa3MEPOB
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Puc. |. [lokoBka H3
CTEKJIONKIYTa-pOBHHIA

UCIIBITYeMbIX ~ 06pasuoB XapaKTEpHO He TOMbKO MJIA CTEKH3, HO M
IJIA MHOTHX [OpYTHX €CTECTBEHHBIX M HCKYCCTBEHHBIX MATEPHAIOB.
Yem TOHBINE CTEKJIAHHOE BOJIOKHO, TéM BBIWE E€r0 IIPOYHOCTE H
CTOMMOCTb, NOITOMY 1A [OJIYYEHMA BbICOKONPOYHOHR ApMATY Phi, YUH-
THIBAA TEXHUKQ-3KOHOMHUECKHE COQOPWEHHS, UCIIOIb3YI0T BOIOKHO
araMerpom okono 10 Mkm. B oTfensHpIX cyyasx, IpH ONpefereH-
HBIX YCIOBHAX (OPMOBAHHA MOBBILIEHHE [TPOYHOCTH CTEKIIAHHOIO BO-
JIOKHZ C YMeHbLICHHeM ero OHaMmerpa He Habnwopmaercs. 3To cBHOE-
TENIBCTBYET O TOM, YTO MPOYHOCTB CTeKJIa ONpedeNseTCA HE TO/IbKO
ero pa3zMepamu, HO M IPYTHMH GaKTOpaMH.

[Ipourocts ofpa3zua (OTpe3ka) CTEKIINHHOLO BOJIOKHA B 3HAYM-
TENBHOM Mepe 3aBUCUT OT €ro [JIMHBI. 33aBMCHMOCTh [IPOYHOCTH BOJIOK-
HA OT JUTMHBI OGYCNOBIieHa ero HeoQHOPOLHOCTbIO, HAITHYHEM B HEM
pasnuyHeix OegexroB. C yBellHYeHHEM [UTMHBI BOJIOKHA BEPOATHOCTS
IIPHCYTCTBHS ONacHbIX MeeKTOB Ha HCCIIEAYeMOM YYacTKe BO3pa-
¢TaeT, YTO M NpHBOOMT K CHIDKEHHlo ero mpouHoctH [2]. Takum
06pa3oM, ¢ yBenmHueHHeM [UIHHBI 06pa3sla BOIOKHA IIPOHCXOOUT CHH-
JXEHMe €ro ofgHOpOomHOCcTH. OKa3spiBaeTcs, YIO MPOYHOCT: AJIMHHOTO
BOJNIOKHA ONpeAenAercs MUHMMANbHOR NPOYHOCTHI0 OTHENbHBIX: CO-
CTAaBJIAIOLIMX ero OTPEe3KOB WIH, HHaYe rOBO DS, IPOYHOCTRI0 Hanbortee
OCTIa0JIeHHBIX YYaCTKOB.

Ipu usyuenuu pedOpMATHBHBIX CBOHCTB CTEKJIAHHBIX BOJIOKOH
Pas3jIMYHOro JHamMeTIpa YCTaHOBJIEHO, YTO MAaclITabHpll ¢akTop He
BIIMAET HA 3HAYCHHE MOMYJNA YNPYTOCTH, & 3aBHCHMOCTb  HallpsKe-
e — pnedopmanus’ Ofis BOJIOKOH pA3sHOTD IMaMEIpa M3 CIEKIa
ATIOMOOOPOCUITMKATHOrO  COCTaBA  MMeeT JIMHedHbIH  XxapakTep
(puc. 2). Momyse yIpyrocts anioMoGOpOCHIMKATHOIC BOJIOKHA IpH-
mepHo pasBeH 72 I'Tla. Qu3skueckHe CBOHCIBA CHJIMKATHBIX BOJIOKOH,
T.e. OHTEKTPHYECKHE, TePMHUECKHeE, 4 TAKXKE MX XHMHYeCKasd CIOH-
KOCTb IIpH BO3[EHCTBHH PAa3fIHYHBIX PEArc¢HIOB ONpENeNsioTCH XHMH-
YECKHM COCTaBOM CTEKIIA.

Hayueﬂmou CTAPEHHA CTEKNAHHBIX BOJOKOH MNOCBAILEHO MHOTO
ucenenopayui. IIpovHOCTs BONMOKHA ONpeNEnsnu uepes pasHbie pPo-
MEXYTKH BpEMEHU II0C/e ero (hOpMOBAHHA. Y CTAHOBINEHO, YTO MpOY-
HOCTb CBeXero rpy0oro BOJIOKHA COOTBETCTBYET 3HAYEHHAM MPOYHO-
CTH TOHKOro BONOKHZ. Ha ocHOBaHHM 3THX MCC/IEOBAaHHI cremaHb!
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é,MNa Puc. 2. 3asucumocTs oTHocHTensHOTO VA-
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BBIBOJIBI, YTO HPOYHOCTh CBEKEBBITAHYTBHIX BOJIOKOH HE 3aBMCHT OT
Hx puamerpa. Hemone3ays sto sinenue B UX® AH CCCP nop pyxo-
BOCTBOM [H-pa XuM. Hayk I'JI. AHmpeenckodl npoBomar BechMa
HHTEPECHbIE HWCCIENOBaHUsA, Pe3YNbTaThl KOTODPBIX B Gimxkailuee
BpeMs TNO3BOJIAT HCIOJNB30BATh [UIA M3rOTOBIIEHWS apMAarypsl Bbi-
COKONpOYHbIe IpyGble CBEXEBBITAHYTHIE BOJIOKHA OUAMETPOM [0
100 MM  [3]. 310 macT BO3IMOXHOCTb YIPOCTHTh TEXHONOTHIO
CTEK/IOIUTACTHKOBOH apMaTypel M CYLIECTBEHHO CHH3HIb €€ CTOH-
MOCT5.

Ha MNOBEpXHOCTH CTeKNIAHHBIX BOJIOKOH B IIpOLECCE MX (HOpMO-
BaHUA BO3HHMKAIOT MHUKPOTPEWIHHDbI. [IpoHMKaHHe XHOKOCTH B Tpe-
IMHBbI, PACHOIIOXKEHHBIE Ha MTOBEPXHOCTH BOJIOKHA, CHWXXaeT ero
MPOYHOCTb. Yem TOHbIUE CTEKIITHHOE BOJIOKHO, TEM MEHbIE pas-
MEpEI MMKpPOTpeiuuH. Ilpu yBenHyeHHM HMameTpa BONOKHA H, KaK.
CIe[iCTBHE, PA3MEPOB MHMKPOTPELUMH NPOHHKAHHe B HHUX BJjlaru obmer-
uaeTCH, 32 CYET Yero IIPOMCXOMUI Gojlee aKTHBHOE CHIDKEHHE IIPOY-
HOCTH BOJIOKHA. CHIDKEHKE TPOYHOCTH BOJIOKHA B pe3ynbrare IPOHH-
KaHUs BIIArH B MMKPOTPEIMHBI, PACNO/IOKEHHbIE HAa €ro NOBEpX-
HOCTH, Ha3bIBAETCA aCOPOUHMOHHBIM CTAPEHHEM.

AnicopBuHONHOE CHIKEHHE NTPOYHOCTH BOJIOKHA 3aBHCHT OT XHMH-
YECKOTO0 COCTABA CTEKJI4, [IPHYEM YeM HIDKE XHMHYECKad CIOHKOCT
BOJIOKHA NIpH BO3[EHCTBHH BIard, TeM AKTHBHEE NPOHCXONHT CIa-
peHHe Iaxe TOHKHX BolokoH [4]. Taxkoe sBiense xapakTepHo,
Hanpumep, g KallbUHeBO-HATPUEBOrO COCTABA CTEKIIA M, KaK YKa3bl-
BaJIOCk BBILIE, NMPAKTHYECKH HE MpPOABIAETCA Y TOHKOLO aTioMoB0-
POCHIIMKATHOTO BOJIOKHA (pHc. 3) .
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2000 o=
1500
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1000 ? ‘O'TO Puc. 3. Crapenue Bonoxua

1 — amoMoBopocumkaTHoro; 2 —
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I'.JJ. AuppeeBckas NoApoGHO pPacCMATPHBAET BIIMAHME YC/IOBUH
[OJTYYEHHA CTEKJIAHHBIX BOJIOKOH HA HMX MPOYHOCTb M NPHXOIHMT K
cnegywomuM BoiBogam  [2]. DopMoBanMe CTEKJIHHOIO BOJIOKHA
MPOMCXOIHT MpH BBICOKOH TEMIEpaType U GONBLIOH CKOPOCTH BBITH-
ruBaHMA. TOHKHE BOJIOKH2 OXJAKIAWICA H 3aTBEPMEBAIOT C OYEHb
GonbLIoN CKOpOCTbio — A0 3500 M/MHH, MO3TOMY B TOHKHX BOJIOKHAX
(HKCHPYETCA CTPYKTYPa PaciIaBJieHHOTO cTeKna Gonee roMOTeHHas,
yeM CTPYKTypa 0GbeMHBIX 06pa3uoB. Oxjax/ieHHe TOHKHX BOJIOKOH
MPOHCXOJUT HACTONBKO GLICTPO, YTO TeMIIepaTypa Ha UX NOBEPXHOCTH
¥ B leHTpe GbIBaeT NMPaKTHYECKH OJHHAKOBA. JTO ObecreunBaer OT-
CYICTBHE BHYTPEHHMX OCTATOUHBIX TEMIEPATYPHBIX HANPSKEHHH.
C yBenMyeHHEeM AMAMETPAa BOJIOKHA CKOPOCTb OCTBIBAHHA Ha MOBEpX-
HOCTH ¥ B 06beMe ByeT pasnuyHO#i, NOITOMY BO3MOXXHBI OCTATOYHbIE
TeMIlepaTypHble HanmpxkeHHA. Kpome TOro, 1pH BHITATHBAHHH BOJIOK-
HA NPOUCKOJMT OpHMERTAlMA MMKPOTpPELiHH BHOORL OCH BOJIOKHA.
Yem GonblIE CKOPOCTh BHITATHBAHHA (TOHKOE BONOKHO), TeM 6osblle
BEPOATHOCTD OPMEHTALMH TPEiIMH, H Hao$OpOT, NPH MajibiX CKOPO-
cTAX B IpyGOM BONIOKHe BEpPOATHOCTh OPHEHTALMM TpPEIMH YMeHb-
HIaeTcs, 4TO M 0DYCIOBIHBART IO MEHBLIYID IIPOYHOCTD IO CPABHEHUIO
¢ TOHKHM.

T1.A. PeBunmepom U ero mixonoit [5, 6] manbl TeopeTuueckre 06o-
CHOBaHHMS BIIMAHMS OKDYXAMIUEH Cpembl H [IHMIETBHOCTH BO3IEHCT-
BHA HATPY30K Ha IIPOYHOCTH CTEKIJIHHOTO BONOKHA. M3pecTtHO, yTO
yeM BBIllie BIOXHOCTh OKPYXKAOLIEH cpedpl, TeM HHXe MPOYHOCTD
BonokHa. CHWKEHHE ero NMPOUYHOCTH B 3THX YCIOBHAX OObACHAETCH
HPOHMKAHHEM BJIaTH B MHKDOTpellMHbl. PaspacTane MHKDOTpPELUHH
TPOMCKONMT B pe3ylbTarTe JBYX sBneHuf. C OOHOK CTOPOHSBI, HA
CTEHKAX MHKDOTPEIHH MOJIEKYJBI Boapl 06pa3yroT apcopOUHOHHbIE
c1on. MoneKysisl 3THX CJI0€B CTPEMAICA OBHIaThCH BO BCE CTOPOHBI
BOOJIb MTOBEPXHOCTEH TpellMH, B YaCTHOCTH K HX BepLIHHAM, H TeM
CaMBLIM CIIOCOGCTBY0T yrinyOieHHio TpewH. C Apyrof CTOPOHEI, TOH-
Kasg IUIeHKa BIIard, T.e. HEC)KHMAaeMOro BelecTBa, pACHOIOKEHHad
BHYTpM TpEUIMb], Bpi3biBaeT paciyiMHuBaiuMit 3bdexT npH ee cyxe-
HMHU (1pH nedopmMauMHa BOJIOKHA) .

Ham yxe H3BecTHO, YTO TIpH BHLITATHBAHHM CTEKJIAHHOTO BOJIOKHA
IIPOHCXOOUT OpHEHTALHA TPEeWHH BJIONb OCH BONOKHA. CllemoBaTens-
HO, B CTEKJIAHHOM BOJIOKHE Y4CTh TPELIHH PacIIONIOXKeHa NapasiebHO
€r0 OCH, a YacTh TPELIMH MOXET HMETh HHOE HanpasieHHe. Kommue-
CIBEHHOE COOTHOLIEHHE TPEILHH BLOJIb OCH BOJIOKHA H TPELLUMH APYTHX
HAMpaBIIeHHH 3aBMCHT OT CKOPOCTH BhIpaGOTKH BOJIOKHA M, KAK CIIe[I-
CIBHE, OT AMAMETpa BOJIOKHA.

Ipu pacTsdxeHMH BONOKOH NOCDECTBOM BHEIIHER Harpy3kH Tpe-
LJHiHbl, OpPHEHTHPOBaHHbIE BHAOJb OCH BOJIOKHA, OyImyT cyxartecda, a
BJlara, HaXOOAIAACH B HHMX, H3-3d pacKAMHUBaWILEro 3¢ddexra Gymer
UX YIUIHHATL. MiMelolmecs B CTpyKType BONOKHA HEOOHOPOAHOCTH
MOTYT H3MEHATE OCEBYI0 HAalPAaBIIEHHOCTh 3THX TPELIHH U TEM CaMBIM
CHIDKATb IIPOYHOCTh BOJIOKHA. TpellMHsl, paclonokeHHsie B HHbIX Ha-
NpaBneHusax MO OTHOIIEHHIO K OCH BOJOKHA, IIPH er0 pacTA>KEHHH
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BHELIHHM YCHIIHEM OynyT YIUIHHATBCA M YBelHYHBaTh LUHPHHY Dac-
KDbITHS, 2 MOJIEKYTIEI aACOpPOUHOHHBIX cloes Biard BynyT nepeme-
waTscA B rnyBs BepinH TpewuH. B Tex cnyuasx, KOrma He NPOH3OWH-
Oer paspyuIeHMA BONMOKHA, HAlpHMep MpH IOBTOPHBIX HArpys3Kax,
ITH TPEUMHBI 6YOYT CTPEMHMTLCS COMKHYTBCH,H HAXOOALIAACA B HHX
srara Byper cosgasaTe packNTUHMB atowmi 3¢ dex T, cnocobCTBYyIOWMA
OANIbHEHUIEMY DAa3BHUTHIO TPEIUHH, M TEM CamMbIM elle BoJiee CHHOKaTh
MPOYHOCTE CTEKJIAHHOIO BOJIOKHA.

Taxum oBpa3om, NPHCYTCTBHE MOJIEKYT BOOBI BO BCEX TpPELUMHAX,
pAclOJIOKEHHbIX HA TMOBEPXHOCTH BOJIOKHA HE3aBHCHMO OT MX HA-
NpPAaBIeHURA, CHUXKAET TNPOYHOCTh BOJIOKHA. AncopbuUMOHHAs Bhara
NpOM3BOOHT MEXAHWYECKOE pa3pylIeHHe BOIOKOH B HAMPAXKEHHOM
COCTOAHHUH, NpHYeM 0coBeHHO BeJTHKO OyeT paspyllarouiee [eicTBHE
STOH BJAr¥ NpH M3MEHEHWSX HATNIDAXKEHHOro cocTosAHHA oOpasnos.
CrieoBaTeNbHO, HANEXKHAS 3aLHTa IOJTUMEDHBIM CBIASYIOIHMM BOJIOK-
Ha B apMATYPHOM CTEpXKHE OT IPOHHKAHMA BIATH SIBJIAETCA BEChMa
BOXHOW 3afauedl. AncopbuMoHHOE CHMKEHHE MPOYHOCTH CTEKMAHHBIX
BONIOKOH — Mponecc o6paTHMBIH, TaK KaK NOCHe BHICYIIMBaHUA 06-
pa3uOB epBOHaYaNbHasg IPOYHOCTb BOJIOKHA MOXET BOCCTAHOBHTBCA.
Takoe cBOHCTBO BONIOKHA NPOABIACTCA U B CTEKJIOIUIACTHKOBOH ap-
MaType.

A.®. 3ak u H.II. MaHbko H3yYasn H3MEHEeHHe IIPOYHOCTH CTEKIIAN-
HOTo BOJIOKH2 aJiMOGOPOCHIMKATHOTO COCTaBa IIpH Harpese. Ilpu
3TOM YCTAaHOBJIEHO, YTO TeMIlepaTypHbleé BO3HEACTBHA B IIpejenax

.5000C He cxa3piBaOICK HA CHWKEHUHM NPOYHOCTH BOJTOKHA.
OnHako mocne TepmMooOpaBoTKH CTIEKIAHHBIX BOJIOKOH NpH TEMIIE-
parype Beiwe 200°C H NOWIEAYIOILIEM OXTIAXKICHHH IPOYHOCTb HX NpH
NOBTOPHOM Harpese N0 300°C cocrapnsier 70% UCXOTHOM, a IpY TeM-
neparype 500 C — Bcero maum 35 . .. 40%. Taxum 0Gpa3oM, MHOIO-
KpAaTHble HArPEBbI CTEKIISHHOrO BOJTOKH IPUBOAAT K HelIpepEIBHOMY
CHIDKEHMI €r0 [IPOYHOCTH ITOCIe OxaxaeHun [7]

HauBoitee BricOKaa MeXaHHUECKAA POUYHOCTE BOJIOKHA JOCTHIAeT-
CA NP €ro OXJIOKOSHWH [I0 MHHYCOBBLIX TeMIIepaTyp. JTO ABIEHHE
obbsicHAETCA BBRIMODaXXHMBAHHEM BIard IPH HH3KHX Temlleparypax,
B pe3yNbTareé Yerc YCTpaHseTcA pPacKJIMHHMBAWIMH 3bdexT HecxkH-
maeMO#i apcOpDLUHOHHOR BIard, KOTOpas paHEe HaxOAWiach B MHK-
POTpeLHHAX CTEKJIAHHOTO BONOKHA. ClemyeTr 3aMeTUTh, YTO IIOBBIIIE-
HHE MpPOYHOCTH BOJIOKHA IIPH BO3HEHCTBHM OTpHIATEIbHBIX TeMIIepa-
Typ — mponecc OGpaTHMLIH, TaK Kax Moclie MOMEHICHHA BOJIOKHA B
30HY IOJIOXKHTENBHBIX TEMIEPAaTyp IPOYHOCTh Ero BHOBh CHIDKAETCHA
[0 UCXOJHBIX 3HAYEHUH.

Cremyer NpeSNONOXHMTS, YTO MpH TeMIEPATYPHLIX BO3[ACHCTBHIX
Ha CTEKJIOIUIACTHKOBYIO 4DMATYPY BO3MOXHBI NOOOOHbIE H3MEHEHHA
ee NpouHocTH. Mopyne ge¢opmalMy BOJIOKHA IpH MOBBILEHHH TeM-
neparypbl MEHAETCH HE3HAUMTelbHO, TONBKQ NpH TeMieparype, Gnus-
KOH K TemllepaType CTeKJIOBZHHMS, MOXHO HabIKOarh HEKOTOpoe
CHIDKEHHE €ro 3HaueHWil, 3aQHKCHpPOBAHHBIX MPH KOMHATHOH TeMIle-

parype.
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CTeK/OIUTaCTHKOBAaA apMaTypa JO/kHa 06/1a0aTh BLICOKOH KOppo-
3HOHHO#A CTOAKOCTbIO. XHMMUECKaA CTOHKOCTh apMATYphl Npegonpe-
[eTAeTCA CTOHKOCTBI OCHOBHOIO MaTepHalsla apMaTypbl, T.£. CTeK-
JIAHHOTO BOJIOKHA, MO3TOMY H3YueHHe NMPHYHH CHIKEHHA MPOYHOCTH
BOJIOKHA IIpH BO3HEACTBHH arpecCHBHBLIX Cpef NpeCcTaBliseT Onpe/e-
JeHHBIH MHTepec. [Ipn BO3OEHCTBMM pa3NTHYHBIX AarpecCHBHbIX pea-
FEHTOB HA CTEKJAHHOE BOJIOKHO HabioJaeTcsl Npouece pacTBOpPeHHA
BOJIOKHA, T.6. XHMHYECKOrO B3aHMOJEHCTBHA COCTaBa CTEKIIAHHOIO
BOJIOKHA co cpenod. IlpH TakoM B3aHMONEHCTBHM MpoHcxoguT nubo
paBHOMEpDHOE pacTBOpEHHE BCEX KOMIOHEHTOB CTekJa, THGO BhIie-
JIaYMBAHHE HEKOTODbIX. XapaKTEp M CKOPOCTb Pa3pYILUEHHA BONOKOH
IIpH 3TOM 32BHCAT OT XMMHUECKOr0 COCTaBa CAMOr0 CTEKNA H BO3JIeH-
CTBYIOLIEro Ha Hero peareHTa. [locnme npouecca B3aUMOeHCTBHA
HabrIIJaeTcsl CHHXKEHHME MACChl CTEXKIIHHOIO BOJIOKHA U ero IPOYHO-
CTH.

IIpu Gonee UMM MeHee pABHOMEDHOM PACTBOPEHHH BCEX KOMITOHEH-
TOB CTEKJa IIPOHCXOAMT YTOHEHHE CTEKIIAHHOIO BONOKHaA. B Tex cny-
yasgx, KOI[a B DAaCTBOD MEPEXOMAT He BCe KOMIIOHEHTbI, HeCMOTDA
Ha IyB6okoe M HOJHOE PacTBODEHWE YacTH KOMIIOHEHTOB, BOJIOKHO
COXpaHaeT HUHIHHApPHYECKY0 (GOpMY H, KaK [paBHIIO, NMepBOHAYATb-
He1d guamerp. Ilocne TaKOro B3aHMOMEHCTBHA BOJIOKHO M1peCcTaBris-
€T cOB0H MPOCTPaHCTBEHHRIH KapKac H3 HEPACTBOPEHHOIO KOMIIOHEH-
T4, 00NafaroIIHH JOBOILHO CHIIbHBIMU MOTEK YJIAPHbIMH CBA3fAMHU. Ha-
IpHMED, NpH AEACTBMK PACTBOpA CEPHO KHC/IOThI Ha anioMoBOpOCH-
JIMKATHOE CTEKJIAHHOE ~ BOJIOKHO  DPACTBOPANTICA BCE KOMIIOHEHTbI
CTeKJia, KpoMe KpemHesema. [Ipy 3TOM xapakTep paspylieHUsl BOJIO-
KOH 338BHCHT OT HX JHAMETPA H MPOJOHTENBHOCTH 06paboTKH pacT-
BOpoM. Ha MaccHBHOM cTekJ/le BO3HHMKAKT MOBEPXHOCTHBIE TPELIMHBI,
uMmerole popmy cot. Ha rpy6om BonokHe NOSBIAIOICH MOMEPEYHbie
TpeillMHbI, MpHYeM OT BOJMOKOH OTCAaMBAKTICA OTHEIbHBIE YACTH
KONbUEBHAHOA opmbl. TakHe BONOKHA PACCHINANICSA HA OTHEIBHBIE
HeOonpilMe KyckH. B mpouecce BO3AeACIBHA pDAacTBOpA IUENOYM Ha
amOMOGOPOCHITHKATHOE BONOKHO XHMHMYECKMM aHATHIOM pacTBOpa
YCT2HOBJIEHO, YTO IIPOHMCXOIOHT pacIBOPEHME BCEX KOMIIOHEHTOB
CTEeKJIa ¥ IHaMeTp BOJIOKHA [IPU ITOM YMEHBLIAETCH.

Taxum o6pasom, B pe3ysbraTe MHOIOUHMCIIEHHBIX HCCIEOBAaHHI
XHMUYECKOH CTOMKOCTH CTEKIIAHHOTO BOJIOKHA YCTaHOBJIEHO, YTO
BCE BOJIOKHA B GOJNBIUEH WIHM MEHbLIEH Mepe IOJBEPXEHbI pa3pyile-
HHI0 NpH BO3NEHCTBHM DAa3lIMUHBIX ArPECCUBHBIX Cpel, MpPUUYEM CTe-
NIeHb, CKOPOCTh H XapaKTep Pa3pYUIEHHA 3aBHCAT OT MHOTOUMCIIEH-
HbIX (GaKTOpOB: XMMMYECKOIO COCTaBa CTEKJa, KOMHYECTBA KOMIIO-
HEHTOB, BH/I2 PE4reHTOB, MUAMETpa, BPEMEHH, TEMIIEPATY PbI, COCTOS -
HHUA NIOBEPXHOCTH BOJIOKHA H Ip.

BrustHue arpeccuBHBIN Cpefl Ha IPOYHOCTh CTEK/IAHHOTO BONOKHA
B UCuA Toccrpost BCCP mayuan C.C.¥aspun [8, 9]. XKryte! crex-
TAHHBIX BONOKOH ONMMHOR 400 MM BbIIEpXHBAIM B CYLIMITbHBIX 1IKa-
dax nmpu temmneparype 110...1200C B teyenue 1 u, mocie yero 3Tu
KTYTbl CpEHHEH YacTbi0 MOTPYXAJNH B PacTBOP PEAreHTa M KHIIATH-
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Puc. 4. CroHfixocTh He3alMLIEHHLIX BONOKOH H3
CTEK/1a Pa3iMUHbIX COCTABOB

a — B BOfle; O — B alacmaopeHZSO ;8 —B
1 H pactsope NaOH; / — BecuienouHoe amo%wo(iopo—
cunukaruoe; 2 — cocras N2 14 I'-3 (MO 1 HX BCCP) ;
3 — cocras N¢ 7 Twe (BIIHM 1 UCuA Tocerpost BCCP)
4 — cocras N2 7 (BHHHUCIIB)

nu. Yepes 6, 12, 24 1 48 4 xTyTbl H3BNEKAIH, IPOCYLLIMBAIM ¥ ONpe-
[eNAIM HMX MpOYHOCTh Ha pAa3phIBHOH MaumHe. Bo u3GexaHue pas-
ApobneHHs BOJIOKHA B 3aXBaTe MAIIMHL! KOHIEI XTYTOB Iepe/l HCIlbI-
TAHHEM NpONHILIBANTH BAKENTUTOBBIM JIAKOM H 3aMOMMEPH30BBIBAIH.
B xayecTBe arpecCHBHBIX CpEJ MCIONB3OBANIH OIHOHOPMAN bHBIE
PACTBOPHI LIENIOUHM H CEPHOH KHCTIOThI, AMCTHINIHPOBAHHY IO BOMY.

Ha puHc.4 npencraBiieHbl 3aBHCHMOCTH CHMDKEHHA pPasphIBHOrO
YCUnMA OT BPEMEHM BLIEDKKH KryTa B peareHre. HauBonee arpec-
CHBHOHM cpefoil gns Bcex BONOKOH SABWIACE IIENIOYL, HAMMEHEe ar-
peccuBHOH — Bopa. Kucnora Ho CTeneHH arpecCMBHOCTH MMEET Mpo-
MEXKYTOYHOE 3Hau€HHe [/ BCEX BOJNIOKOH, KpOME alnroMOBOpOCHIIH-
KATHOTO, KOTOPOE B O[HOHOPMANBHOM PacTBOpE CepHOH KHCMOTHL 32
24 y KMnsYeHMsl MOJIHOCTbI0 TepseTl [POYHOCTb. IIpemcTaBlieHHEIe
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3aBHCHMOCTH CHIDKEHHA MPOYHOCTH MOKA3BIBAIOT, YTO BCE CTEKJIAH-
Hple BOJIOKHAa CHHXAlT MPOYHOCTH MOCJIE BO3/IEHCTBHA peareHTOB,
OIHAKO HEKOTOPbIE M3 HUX B 3aBMCMMOCTH OT XHMHUYECKOro COCTaBA
BOJIOKHA H BH[Id PEareHTOB CHHXKAIOT IPOYHOCTb 3HAYHTEIBHO MEHBbLLIE.

K naubosee XMMHUECKH CTOMKMM OTHOCATCH CTEKJIAHHBIE ROJIOKHA
cocrasa N° 14 '3 (coctae paspaGoran 8 MO 1 HX AH BCCP) u co-
craa N* 7 Tk u 7 Tm (coctaBe! pazpaGotaHel B benmopycckom nonu-
TexHHueckoM HHcTHTYTe H UCHA Toccrposa BCCP). Crienyet otmMetHTD,
yro B CcepHOH kHcnoTe BosokHY coctasa N° 7 (BHUHCIIB) Takke
OpHCYUia [OBbILUEHHAS CTOHKOCTb. B 3TOH CBA3M NPH OpraHH3aluH
[POMBIILJIEHHOrO TIPOM3BOACTBA CTEKJIOWIACTHKOBOH apmMaTypbi Ol
HOBPEMEHHO CJIEAyeT pellaTh BOMPOC O 3aMEHE CTRHAZPTHOIO AlIOMO-
BOpOCHIIMKATHOTC BOJOKHA BOJMOKHOM M3 ClELUMaIbHOIO COCTapa
crTexsia, a uMeHHo ¥3 7 Tk unu 7 Twm, KOTOpOE Aflf 3TOr0 CO3[AHO.

XapakTtep pa3pylUeHHMA, T.e. KHHeTHKA cnaja MpOYHOCTH B [pO-
Lecce BO30eHCTBHA ArpeCCHBHBIX Cpeld, Y BOMOKOH U3 pas’IH4YHbIX CO-
CTAaBOB [IpaKTHyeckd ofouHaxkoB. [lpu Bo3jgeficTBUM Brary Ha CTex-
JIAHHOE BOJIOKHO MPOYHOCTb €ro, KakK OTMEYasloch BBILLE, CHIDKAET-
ca. B 3nauutensHo Gonbllied Mepe MpOMCXOMMT CHIXEHHE [IPOYHOCTH
CTEK/IAHHOIO BOJIOKHA TpU BO3JelCTBMM Mapa, MNpUUEM YEM BbILUE
[ABJIEHME Mapa M ero Temieparypa, TeM Bonbliue c6poc NMPOYHOCTH
BOJIOKHa BO BpemeHd. CiiegyeT OTMETHTb, YTO HapOycTOHYMBOCTD
BOJIOKHA 32BHCHT OT XHMHUYECKOTO COCTaBa CTeKJa.

CrexraHHOEe BOJIOKHO obnafjaeT OMINEKTpHYECKHMH CBOHCTBAMH.
HauGonee BbICOKMM  IJNEKTPHUYECKUM COMpOTHBIeHMem obnapmaer
KBaplieBOe H OECLUeNICHHOE CTeKJI0, Majoe IEKTPOCONpPOTHBIEHHE
XApAKTEPHO [JIf IUEJIOYHBIX CTEKOJI. JNEeKTpPOCONpPOTHRIEHHE CTEK-
JIAHHOIO BOJIOKH2 32BHCUI OT Temrepatypsl. [Ipu Harpese Bbllue
100°C BONOKHO TepseT BHAary, [03ITOMY OJJIEKTPOCONpPOTHBIEHHE
erc yBeNTHyMBaeTcsd, a nocie NpebbIBaHHs BO BIaKHOW cpefe — yMeHb-
11aeTCA A0 NEPBOHAYAIBHBIX 3HAYEHMH. ANIOMOCODOCHIIMKATHOE BO-
JIOKHO 00nagaeT BRICOKHMH JIEKTPOTEXHHYECKHMH CBOACTBAMH.

ITokpeITHE CTEK/IAHHBIX BOJIOKOH FMAPODOBGHbLIMH BelLeCTBAMU
NPENOXpAHAET BONOKHA OT BO3MEHCTBMA Bfark M MNOBHILAET HX
oM3ieKTpHyeckHe cBoicTBa. Haubonsumil s¢pdext nomyvyaerca mpu
HCIIOTIb30BAHUH KPEMHHHOPraHMYeCcKHX 3amMaciuBaTeied ([OKpsI-
THH), KOTOpble HAHOCAT B [IPOLECCE BLIPAGOTKH CTEK/IAHHBIX BOMNO-
KOH. B 31OM Cliyuae 3qeKkTpOCONpOTHBIIEHHE BOJIOKHA MPAKTHYCCKHU
He MEHsAETCH, JaXe eCIIH OHO HAXOIUTCH BO BIIdXKHOM cpefie.

NonumepHoe cBs3yloNiee

Kak ykaseiBazmoch Bbille, [IOJIMMEPHOE CBA3YIOLUECE B CTEKJIO-
WIACTHKOBOM apMaType BLITIONHsET ponb KAaesweR cpeapi, oGbenu-
HAOIEH OTAENbHLIE BOJOKHA B MOHOJIMTHBIA CTepxeHb ¥ obecrieun-
BAalOlIeH COBMECTHYX HX paboTy, a Takye 3allHIIAET BOSOKHO OT
MexaHuyeckux nospexpeHnit. Kpome ToOro, caasylomee B 3aBUCHMO-
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CTH OT YHKUMOHATLHOIO HATHAYEHHA KOHCTPYKUHMA H YCIOBHH MX
IKCIUTYATAUMH HOKHO OBecnedBaTh BHICOKYH KOPPO3HOHHYI CTOH-
KOCTh apMaTypbl, TpeGyembie 3NIEXTPOTEXHMYECKHME M [PYTHe CBOH-
crea. JliA yROBIETBOPEHMsI YKa3aHHbBIX BRIl TpeGOBaHWH MONMMEp-
HOE CBA3yIOHIee NOJDKHO Of/anark IUIOTHOCTBIO CIABKH TPEXMEDPHOH
CTPYKTYPpbl, afTe3Hel K CTCKISHHOMY BOJIOKHY, XHMHYECKO# CTOH-
KOCTBHIO ¥ BBICOKMMH 3NIEKTPOTEXHIUECKHMH CBOHCTBAMH.

Hanmsie TpeGoBawus B Gollee MONHONA Mepe CHOCOGHBI YIOBIIE-
IBOPHTE MONKMEPHBIE CBA3YIOIIME C XKECTKOM CEeTYaToil CTPYKTYpoH,
HallpUMep 3NOKCHIHbLIE, JOKCHIONHIbHPHEIE, SNOKCH(DEHONbHBE U
[p. ITH cBA3YyloUHe 06IANAT CPABHUTENBHO BBICOKOH TEMIIOCTOHKO-
CTBIO U CIMOCOGHOCTHI0 K OGpa3oBaHMIO IOCHE OTBEPXKICHUA [IpaKTHUE-
CKH HEIUTABKHMX M HePACTBOPHMRLIX NPOAYKTOE, YTO B IEPONECCE IKC-
MIyaTannd KOHCTPYKIMIt CO CYEKIOIUIAaCTHKOBOH apMaTypoH BechMa
BaxHo. Kpome TOro, momumepnr ¢ KECTKOH ceTyaToH CTPYKTYpPO#
06IIananT CPaBHHUTENBRO GONBIUKMH 3HAYeHHAMY MOJAYTIA YIPYTOCTH,
a TAaK e BhICOKOMW are€3HOHHOM ¥ KOre3HoHHOH MpoYHOCThio. Crienyer
OTMETHTE, YTO 3TH CBOMHCTBA MONMMMEPOB ONPENEHAITCA B OCHOBHOM
HX XMMHMYECKON CTPYKTYpOii, T.e. JIIMHOA U rUBKOCTHI0 OTPE3KOB JIH-
HeHOro CTpOeHHA MeXIy Y3/IaMH CETKH, 3 TaK)Ke THIIOM IIONepeyHBIX
CBfi3eH H MX IIPOUHOCTBIO.

HauBonee MoONTHO HMCHONMH30BATH NPOYHOCTE OTHENBHEIX BOJIOKOH B
apMaType MOXHO IpH OIpeneIeHHOM COOTBEICTBMM NedopMalpiit U
IIPOYHOCTH CBS3YIOWEr0 H CTEK/IAHHBIX BOJIOKOH. JledopmaTHBHOCTD
CBA3YWILEr0 AODKHA OBITh paBHa AeOPMATHBHOCTH BOMOKHA HIIH
mpeBsimiats ee. IIpu pedopmarmBHOCTH TONMMEpd, MEHBIBEH, YEM
Y CTEKJIAHHBIX BOJIOKOH, paspyuleHue ero GymeT IpOMCXOIMTE IIpH
HENOJHOM KCIIONb30B2HNH NPOYHOCTH CTEKJITHHOTO BOJIOKHA,

[py IpUMeHeHHH IIaCTHYHBIX TTOTHMEpPOB B Goneime# Mepe Gymer
NPOABIATECA PAa3HOVIMHHOCTh BOJIOKOH B apMATYPHOM CTepXHeE H,
Kax CIIe[iCTBHe, CHIDKAThCH IIPOYHOCTH apMaTypsl. Kpome Toro, mo-
BhIlICHHAA 11edOpPMATHBHOCTG CBA3Ymmero Gyner OTpMIATENsHO
CKa3hIBAaThCA Ha CUEIUIEHHH apMary Pl ¢ GeTOHOM.

JKcHepHMeHTaTbHbIE HCCHEJOBAHAA 33KOHOMEPHOCTEH Hedopma-
UHi [IOMUMEPHBIX CBA3YIONIHX H OPHEHIHPOBaHHBIX CTEKIIOINIACTHKOB
nosponmwnu I.JI. AHfipeeBcKO# IIPHMEPHO TaK CGOPMYIMPOBaTh
KOMIDIeXC TpeGOBaHMHA K NMONMMEPHOMY CBA3YIOLIEMY C TOUKH 3pe-
HHS HCIONB30BAHMA TPOYHOCTH CTEKIAHHOrO BonmokHa [2]. Ecmm
NONMMEPHOE CBA3ywoiuee o6nafaeT OIHOBPEMEHHO CIENYIOIHM
KOMIUIEKCOM CBOKRCTB: OTHOCHTENIBHBIM Y/THHEHHEM HECKONBKO
GOJIBLIMM, YEM ¥ CTEKJIAHHBIX BOJIOKOH, CPABHHMIEIBHO BBICOKHMH
3HAYEHUAMHM MO[IYJNIA YIPYTrOCTH H MOMYTA BBICOKO3NACTHYHOCTH, a
TAKKe KOTe3IHOHHON M afre3NOHHON NPOYHOCTBIO, MOBOJILHO 3HAYH-
TenBHOH foNedt ympyrux pedopmammit B obied cymme O0GpaTHMeIX
neopMaluii, — TO TaKOe CBA3YIOLIEE MOXKET YHOBIIETBODATH YCIIO-
BHAM IONYYEHHS MOHOJMUTHOH apMHPOBAHHOA CHCIEMBI, T €. obecme-
YHBATE COBMECTHYIo paBoTy BOTOKOH B Tipoliecce AedopMaim, a cre-
[OBaTeIbHO, ¥ BONbNIYi0 OHHOBPEMEHHOCT, PA3PYIIEHMA MAKCHMATh-
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HOTO YMCNA BOJIOKOH, H TakMM 06pa3om oBycnoBute Hau6onee nomHoe
HCTIONb30BaHME MPOYHOCTH CTEKIIAHHOIO BOJIOKHA. JTa KIlaccHyeckas
HHTEpNpeTalua TpeGOBaHMA K IOJNIMMEPHOMY CBA3YIOLIEMY IOJHO-
CTBIO PACHPOCTPAHAETCA HA MONMHMEpHBIE CBA3YIOLIME IS CTEKIIOMa-
CTHKOBOMH apMaTypbl.

CpelcTBOM MEpeHOCa XHMHUYECKHX DeareHTOB uepe3 IOoNHMepHoe
CBA3YKILEE K CTeKJIAHHOMY BOJIOKHY, paclojioXXeHHOMY B apMaTyp-
HOM CTepkHe, B GOJIBILIMHCTBE CITyuaeB ABJfgeTcA Bjara. [I[poHHKaHHe
BJIarH, a TAKXE H 2308, COAEPKAIUMX AarpecCHBHLIE XHMHYECKHE
COeTMHEHHA, Yepe3 MOMMMED MPOHCXOMHT yepe3 NedekTbl B CBA3YIO-
1EM, T.6. MMOpPbI, TPEIIHHb], KaHallpi. B CBA3H ¢ 3THM yeM BbIllE IJIOT-
HOCTb CTPYKTYPbI MONHMEPHOTO CBA3YIOLUErC B CTEKIOIUIaCTHKOBOMH
apmarype, TeM clabee BO3MEHCTBYIOT Ha HEe ArpecCHBHbIE CPEMbi,
TeM BBILLE €6 HPOYHOCTh. JAEKTPOTEXHHUYECKHE CBOMCTBA apMaTyphl
TAKXe HaXOHATCA B 3aBHCHMOCTH OT €€ CIOCOGHOCTH K YyBIax-
HEHHIO H IE03TOMY OMNpE[EIAIeTCA IUIOTHOCThI0O CTPYKTYPHI IIOJIMMeEpa
H €ro afre3HOHHOH CIIoCOOHOCThIO K CTEKJIAHHOMY BOJIOKHY.

OnmHOpPOOHOCTh CIPYKTYpPbl H NIIOTHOCTh MOJIMMEPHOIO CBA3YI0-
LIero B apMaType B 3HAUMTENbHOM cTeNneHH 0DECNeYHBAIOTCA TEXHOIO-
rueil apmarypsl. Ilo3tomy nipu pa3zpaforke TEXHONOIMYECKOIO IIpHH-
LMIIa H3rOTOBJIEHHS apMATyphl 3THM BOIIPOCaM MbI yHensanu ocoboe
BHHMaHHe.

Jns H3roToBleHMA CTEKIIOINACTHKOBOH apMATypel C LIMPOKHM
OMana3oHOM obnacredl ee NMpHMeHeHMA B KayecTBe HauGonee yHHBEp-
CaJIbHOTO CBA3YIOILEr0 PEKOMEHOYETCA 3MOKCH(EHONbHBIH KOMITaY HJL
credywILero cocrana, % o Macce:

dnokcupHas cMona 320 . . . ... L. ... 47,37

Baxenurtoserit nax Mapxn JIBC . ............ 20:32

Jnmyanpuamuy, . . . . . e e e e 0,135
Aperon. .. ... e e e e 2,37

Crupr ...... e e e 29,8

310 cBA3ylomwee MO3BONAET MONYYaTh aPMATYPY BLICOKOH KOPpO-
3HOHHOI CTOHKOCTH, OGNaAaIouIy o HeOGXOMHMBIMHU 311eKTPOTEXHHYE -
CKMMH CBOMCTBAMH, T.e. 3NEKTPHUECKHMH MPOYHOCTBI0 M CONPOTHB-
JIEHHEeM.

J1s M3roTOBNEHHA ApMATYpPh! C MOBBILIEHHBIMH 371EK TPHYECKHMH
CBOACTBAMH, B TOM YHCIE M TPEKHHTOCTOMKOCTBIO, CIEAYeT pPEKo-
MEH[IOBATb SMOKCHIONHIPHPHOE CBA3YIOLIES CHEOYIILEro COCIaBa,
% Mo Macce:

OmokcumHasg ecMoma J-20 . . ... Lo L. 26,51
Merunrerparuppodranessii akruapun (MTTOA) 21,13
HenpepensHan nonuagupHas cmona(HIIC 609- 21M)47,21
Iepexuce Gersomna (IIB) . . ... .. ... ... .. 0,47
Crupon........ e e e 468
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Ha noBepXHOCTb CTEKJIOMIACTHKOBOH apMAaTYpPhl peKOMEHOIyeTcH
HAHOCHTE [TUIEHOWHbIe TONMHMEpHLbIe NOKPBITH, OObecrneyrBawiute
AOTMONHUTENBHY0 3aUMTY apMaTypbl OT MeXaHWYeCKHX BO3fed-
CTBHH, NOBHILLAUHE KOPPO3HOHHYI0 CTOHKOCTh M 3NeKTPOTEXHH-
yecKHe cBoWcTBa. Hanocat opgus nubGo [Ba CNOA MNIEHOYHOro TO-
KpbITHA, KAaK NpaBIO, TAKOI'O XE COCTABa MOTMMEDHOR KOMIIO3H-
MY, YTO ¥ CBA3YIOlIee apMaTypHOTO cTepxHs. IIpu oBocHOBaHHM ue-
necoo6pa3Hocm IIOKprTPDI [IOJ'IHMCprIe KOMIIO3HMIHK MOCYT MMETH
IPYTHe COCTaBbl NpPH YIOBHM ODecTieyeHMs XOpOUIeH ajare3vH K
apmartype.

CrexrnomnacTHkoBan apMarypa Moxer ObITb HCIIONb3OBaHa [iA
CO3JAHHA KOHCIPYKUHA H3 GEeTOHOB, KIIEEHOH [OpeBEcHHLI, ILIACT-
MacC ¥ OpYTHX MAaTepHANIOR. Y CTOBHA IKCIUTYAT2UHH ¥ PYHKUHOHAIIL-
HOE Ha3sHaueHHe KOHCTPYKUMH MOrYT OBITh TAKdXE pa’fHuHbIMH, IIO-
3TOMY [IA MPOH3BOACTBEA CTEKIIQIUIACTHKOBOH apMaTypel MOXHO KC-
MOJIB30BATH ¥ APYTHe BHbI TOJIMMEPOB K HX KOMITO3HIMH, OJHAKO HX
TpMMEHEeHHe NOIDKHO GbITH TEXHHUECKH H IKOHOMHYECKH 060CHOBAHO.



rnasa n TEXHOJ/OIUA CTEKIONJIACTUKOBOH
APMATYPb!

B npouecce pa3spaboTkH TEXHOJIOTHH CTEKNOMIACTRKOBOR apMaTy-
pb1 B MHCTHTYTe cTpouTenscTBa M apxutexTypsl ['occtpos BCCP (na
Haze pa3paboToK XappkOBCKOTrO [IpOMCTpOMHHUMIPOSKTA) BBIICIIHANH
1aB0opaTOpHbIE HCClIeJOBaHMA, 3aTEM H3COTOBJIUIH OIBITHRIE MOIENH
Y37I0B TEXHOJIOTHUYECKOH JIHHMH MO MPOM3BOLACTBY CTEKJIOIUIACTHKO-
BO# apmMaTypsl, H3TOTOBJIAUIH ONBITHBIE MAPTHH aPMATY Pbl, H3YUaIIH e€
CBOHCTBA, HCCNEJOBANH TEXHOJNOTHYECKHe NMPHYHHBI, MOPOKIAOILIHE
pasnuuHble AedeKTbl apMATYphbl, pa3pabaTbiBany crocober HX ycTpa-
HEHHA, H3bICKUBAJIM METOOb! MOBBILIEHHA KAYECTBA apMATy Pbl.

Ha mepBoM 3Tane MCCliefOBaHMA B OCHOBY NpOH3BOJCTBA CTEKJIO-
[UTACTMKOBOA apMaTypsl ObIll IONOXeEH TPAaTMUMOHHBIA [PHHIIMII
HEINpepbIBHOTO H3rOTOBJIGHHA cTeknomiacTHKoB [10] — pasmotka
CTEKIIAHHOIC BOJIOKHA, €ro MOJCYIIKa, MPOMHTKA CBA3YIOIHM, dop-
MOBaHHE NpOWIA MONEpEYHOTO CEYEeHHA CTEKIIOMIACTHKaE, NMOTHMe-
PH3ALMA CBASYIOILETO. BKIIOYHMB B 3TOT HPHHUMN CNOCOD NpHIOaHUA
4PMATYDHOMY CTEDXHI0 NEPHOOHYECKOro NpOoGHIIA ONEPEUHOTO ceye-
HHA, CO30aIH MOJENb TexHONoruyeckon nuuuu TJI-CITA-I.

IMo aromy npuHuMny B 1963 r. Ha [TonouxoM 3aBOfg CTEKIIAHHOTO
BOJIOKHA OBIJIO OPraHM30BAaHO ONBITHOE IPOH3BOMCTBO CTEKJIOIUIA-
CTHKOBOH apMartypsl AHaMeTpoM 3 ... 6 MM H3 BOJIOKHa anioMo00opo-
CHIIMKATHOTO COCTdBa H 3MOKCH(}bEHONBHOro CBA3YLIET0. APMATYpy
TOCTABNANH B pAa3NHYHble HAYUHO-HCCNEAOBATENIbCKHE OpraHU3altiy
1A H3yMeHHs ee CBOWCIB M COBMecTHOH paboter ¢ 6GeroHoM. B pe-
3y7IbTaTe 3THX HCCIEOOBAaHHH ObIIO JOKAa3aHO, UYTO CTEKJIOIUIZCTHKO-
Basg apMatypa, BrIpaGarsiBaemas Ha [losiomxom 3aBojg, yHOOBIIETBO-
prAer TpeBOBaHMAM, NpeTbABNSIEMBIM K apMaType AnA OeTOHHBIX
NpeBapHTENbHO HANDKEHHbIX KOHCTPYKLMH, OJHAKO ee XMMHUue-
CKast CTOMKOCTb H IIPOYHOCTh He GBITH NOCTATOYHO BRICOKHMH.

OcHoBHOH NpUYHHOH HM3KOH XMMHYECKOM CTOMKOCTH apMaTyphl,
BbipaBaTpiBa€MOH MO TPAJHUMOHHOMY T[DHHIMIY H3TOTOBIIEHHA
CTEKMOIUIACTHKOR, OKAa3aach HH3Kaf IIOTHOCTh CTIPYKTYpbl KOMIO-
3UUMOHHOTO MartepHana. BciencTBue 3T0ro XMMHYECKHE pEAreHThl
[Opaand He TONbKO IOBEPXHOCTb apMarypbl, HO M NPOHHKAIH
BHYTpb, IO3TOMY IIDOMCXOOHMIIO OJHOBPEMEHHOE HOpaXKEHHE BCETO
o6beMa apmaTypHOro crepHs. CKOpOCTH CHHXEHMA I[POYHOCTH
4pMaTypb! IIpM BO3HEHCTBHM ArpecCUBHLIX Cpen ObDIa Bechbma 3Ha-
UATEeNTbHOH. JTHM [OKa3aHO, YTO TPAMUUMOHHBIR INPUHIMI H3roTO-
BIIEHHsl CTEKJIOIUIACTHKOB 0e3 Mo[epHH3alMH He MpHrofeH I
nonmyyeHWn apmaTypel. IIOMBITKH ITONyyeHMs CTEKIOMIaCTHKOBOH
4pMaTypel ¢ KOMILIekcoM TpebyeMbiX CBOHCTIB ©0e3 COBepLUEHCT-
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BOBAHHMS TpPaJULMOHHOIO crnocoba BeIpaDOTKH CTEKJIOIUIACTMKE HE
[ATH [TOJIOKHTENbHbIX PE3YIbTATOB.

B 570/t cBA3M BbUTH NPOMOMKEHbLl MCCIIENOBAHHA MO COBEDLIEHCT-
BOBAHHI0 TEXHOJIOTHM HM3rOTOBIGHUA apMaTypel. B pesynbraTe JTHX
pabor B 1969 r. Bbina n3roTOBIEHA BTOpAA MOMETbh TEXHOJOTrHuE-
cxod nuuuu TJI-CITA-2 ons BoipaBOTKH BBICOKONPOUHON apMaTypbl,
CTOHKOR K BO3[EHCTBHIC ArpecCHBHLIX cpefl W ob6mapawiuedl Heob-
XOOHMBIMH NEKTPOTEXHHYECKYMH CBORCTBAMH.

B rexHonoruyeckyto nuuMio TJI-CITA-2 GpulH BKMOYEHD! JOMOTHU-
TeNbHbIE ONEpalHy, KOTOpbie OBEecneuusi¥ NapamieNbHOCTh PACIoJio-
MEHHA B apMATYPHOM CTEpXKHE CTEKIIAHHOTO BOJIOKHA ¥ YCTpaHeHHe
ero D43HOYIMHHOCTH, HAIEXHYI0 NPOIMTKY BOJIOKHAZ CBAJYIOILMM,
NpaKTHYECKHM I[IOJNIHOE yphalieHue FAeTyYdx BelecTB U3 IoJiMMepa
nepen (popMOBaHHeM — ApPMATYpHOFO CTEp)XKHA, MOBBILIGHHE I[NOT-
HOCTH CIPYKTYPbl apMAaTyphl 33 CU€T MHOTOCTYTIEHYaTOrO TOPAYEro
(hOpmMOBaHKA POQHIA MONEPEYHOro CeYEeHUs, IUIaBHOCTE M cTaluns-
HOCTb TEMIIEPATYPHOrO peXXHMa ITOIMMEPH3alMK CBA3YIOLIEro, JOIo-
HUTENbHYI0 3AINHTY apMAaTypsl IUIEHOYHBIMHM MOKPBITUAMY, HAHOCH-
MBIMH Ha [IOBEPXHOCTh CTEPHCHA.

BueceHue OOUOMHHTENBHRIX OMEPAUMH B TPAOULHOHHBINA [TPHHLMII
H3TOTOBNEHHA CTEKJIOIUIACTHKOB ITO3BOMHAO 3HAYHTENBHO IIOBBICHTH
UPOYHOCTh, KOPPO3HOHHYK CTOMKOCTh M HHINEKTPHUYECKUE CBOM-
CTBA apMAaTypPel, BoIpabaThIBAEMOI U3 CTAHIAPTHOTO ATTKOMO GO POCHITH-
KATHOI'O BOJIOKHA W 3MOKCHDEHOABLHOTO cBA3ymwero. [losromy tex-
HMKO-3KOHOMHYeCKasA 3(h¢eKTUBHOCTb UCMOJNIb3OBAHUA apMaTyphl
TAKOKE CYLIECTBEHHO TIOBBICHNACH, H UENeCOOBpa3IHOCTb €8 HKCMOMb-
30BaHMUA [UIA apPMHUpPOBAHHA CTPOUTENbHBIX KOHCTPYKLME crana
HECOMHEHHOH!.

TexHonorHyeckas cxemMa npouecca H3roTOBIEHHA
CTEeKJIGIUIACTHKOBOH apMarypsi

Ha puc. 5 nmpeacraeneda cxema paszpaboranHoit B HCuA I'occtpos
BCCP onwmrtnoit TexHonoruveckoit nuuuu TJI-CIIA-2 gns npouseon-
CTBA CTEKIIOIUIACTHKOBOH apmarypsi. [Ipouecc npoussopacrea apma-
TYpbl HAYMHAETCA CO CMAaThIBAHHMA M3 Mara3uHa /| NEepBUYHOM CTEK-
NAHHOW HUTH ¢ GOOMH WM XryTa M3 CTEKJSAHHOIO BOJIOKHA C MOKO-
BoK. Cnemyer OTMETHTb, YTO [IPH M3TOTOBJICHHH apMaTypbl H3 fep-
BHYHOrO BOJNOKHA IIpOYHOCTh €€ 33 CYET MEHblIeH Pa3HOJIMHHOCTH
OTJECHbHBIX 3/IEMEHTAPHBIX BOJIOKOH BpILIE NpOYHOCTH ApMATYDBI,
uM3roTosiaeMoit M3 xryra. OgHako nNpH 310M uMcno BoGHH, pacnoa-
raéMbIX B MATA3HHE CO CTEKJIAHHBIM BOJIOKHOM, 3HaYUTENbHO GOMb-
LIe, 4eM NOKOBOK CO KI'YTOM, YTO CYLHECTBEHHO YCIOXHHACT npouecc
KOHTpOJiA 3a 0BpbiBoM HUTeH. HanpHmep, st M3roTOBNEHHs apma-
Typsl JHaMeTpoM 6 Mm U3 repBruHOi HUTH B 400 cnoxeHui B mara-
3HHe JornkHO BTk pacnonoxedo 1300 6o6uH, a u3 xryTa B 60 cnoxe-
HH{H M3 3TOH & HUTU — TONMbKO 22 IOKOBKH.
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Puc. 5. Cxema texnonornueckod muuuH TJI-CITA-2 [is M3rOTOB-
HEHHA CTEeKIIONNIAaCTHKOBOH apMaTy pbl

IIpu M3rOTOBNIEHHK apMaTypbl U3 MePBHUHOH HUTH NOC/Te CMATEIBA-
Hist ¢ GOGKH BOJIOKHO IPOXOIMT Yepes HATANHIENH 2 I YCTpaHeHUs
pasHOMIUHHOCTH HuTeH. IlpM M3roTOBMEHMM apMaTyphl H3 XKIyTa
Pa3HOUIMHHOCTh BOJIOKHA YCTPaHAEICA INyTEM HPHIOPMaXKHBAHHSA
NOKOBOK IpH Mx BpalleHHH. [IpH 3TOM Ha Bcex MOKOBKAax YCTaHa-
BJIMBAETCA IIPHMEPHO paBHOE YCHWIHE HATKEHHA CMaTbIBAEMOro
xryT1a — oxono 10 ... 15 H Ha xryT.

Tlocne cmaTbiBaHHA BOMOKHO DACIPEJENAETCH B TOHKYH JIEHTY
UMpHHOA 10 80 MM M HanpaBiseTc B 3MEKTPHYECKYIO MNeus J [JiA
yOAeHHA 33aMacii¥BaTteis C I[IOBEPXHOCTH H H3 MHKpOAedeKTOoB
BOJIOKHE [pH Temieparype okono 2000C. 3arem TOHKAs JIEHTA U3
CTEKJIAHHOIO BOJIOKHA [OCTYNaeT B BaHHY 4 CO CBA3YIOIMM [UIA
IIPONKMTKM BOJIOKHA TMOTMMepOoM. BaHHA 3amMonHsercst NONKMEpPHBIM
CBA3YIOIIMM, pa3baBIeHHBIM CIKPTALETOHOBOH CMECBI0 [/IST YMEHb-
LIEHHA €ro BA3KOCTH U, KaK CHECTBHe, YIYUlLIeHHs MIPOIHTKH BOJIOK-
Ha. BaHHa moporpeBaercs. Temneparypa cBsasyiouero B Bante 30°C.
B BaHHe 7TleHTa B MNpOLECCE OBMXKEHUA 33aXBaTbIBaeT CBA3yHilee Ha
cBOM IUTOCcKOCTH. Ilpu ux 3arube Ha NONMPOBAHHOW METATUTHUECK O
KOJIO[KE, YCTAHOBJIEHHOH IpH BBIXOHE H3 pe3epByapa, IIPOUCXOmUT
NPHHYJIMTENBHOE BOABIMBAHME [OMMMEpa B HATAHYTYI0, Cllerka Ha-
MpAMEHHY0 TeHTY M3 CTEKSITHHOIO BOJIOK HA.

Hocne MpoOMHIKHM CBA3YHIIMM JIEHT2 HAMPABIAEICS B JNEKTPH-
YeCKyl Meup 5 [UIA yHalleHHsA JIeTYYHX KOMIMOHeHToB (CmupTa #
alleTOHa) W3 CBA3YIOWEro. Y[NaNneHHe NeTyuux MpOM3BOIMICH IIPH
Temneparype 80 ... 90°C, mocnme uero mpu TOH xe Temmeparype
OCYIHECTBIIACTCA rOpAYee (popMOBaHue HNONEPEYHOro CEYEHHA CTEPIKHA.
B ¢opmoBoyHOM y3s1e 6 IMOCNEIOBaTeNBHO PACHONOXKEHO IATh-CEMb
¢uIbep € NOCTENEHHO YMEHbLUANUMMUCH JHMAMETPAMH OTBEPCTHH.
OGxaTHe apMaTypHOIO CTEPXKHA B IOC/IEIOBATENBHO YCTAHOB/IEHHBIX
dunbepax obecreudBaeT NONyyeHHe MIOTHOH CTPYKTYPBI CTEKIIO-
[IACTHKOBOrO dpMAaTypHOTO CTepHA. [ KauyeCTBEHHOro YIUIOT-
HEHHMA apMaTypHOr0 CIEPHS OTBEPCTUAM B (HIbepax Mo HX JJIMHE
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Puc. 6. U3meHeHHe puaMeTpoB GHRLEp B yare ropsvero ¢opmo-
BaHHA (pasmepn! B MM)

npHOaHa KOHWYeckad Qopma. YCTaHOBJIEHO, 4TO [IpH BLIXOAE He3a-
NMOJTUMEPU3OBAHHOTO APMATYPHOrO CTEPXHA M3 (QWIbepsl OMameTp
ero HECKOJIbKO YBEJIHYHBAETCA, MOITOMY IUAMETP OTBEPCTHA KaXIOH
nocnepyoiuefi Gpubepst Ha BXOLe HeCKONbKO 6osiblue, YeM Ha BhIXOze
B mnpempinywe#t (puc. 6). Kaxpan ¢wunvepa B GOpMOBOYHOM Yyane
HMEET aB TOHOMHbIH perynupyeMsIfl 371EKTPOHAL PEB.

3a GopMOBOUHBIM Y3NIOM paclioynioxeH oBMmoTuuk 7 (cMm. pHuc.S),
B KOTOpOM MPOH3BOMIMTCH CIHpaTIbHAA OGBHBKA “ChIPOH’ 3arO0TOBKH
CTEPKHA KPYYEHOH HHMTbI0 M3 CTEKJIAHHOrO BOJIOKHA, MPOIHTAHHOH
cBa3youMM. [Ipy 06MOTKe HUTh HATAHYTA C ONMPENENEHHBIM YCUITHEM,
Gnarogapa 4yeMy OHA BIABMHBAETCA B TENO CIEpKHA. 3a CYeT 3TOTO
apmaTypa nosiyvaeT JOMONHMIeNbHOe ymnoTHewue. Ctepxens, o6BH-
Thifl CNMpaibHOH HUTbIo, NpHOOPETAET IepHOOMYecKHit MPOQHIIb,
KOTOpbl B fanpHedlleM obecnieuMBaeT HajexHOe. CleIUieHHe apma-
Typbl ¢ GetoHom. lllar cnimpany 0GBMBOYHOM HWTM yCTaHaBJIMBAaeICA
B npefenax 2 .. .4 MM H 3aBUCHT OT IHAMETPA apMATYPbI.

Tocne NpUOaHUR apMaType NepHOOMYECKOro NpOQHNIA OHa NOCTyTa-
eT B 3MeKTpoleys 8 A NONIMMEPH3AIMH CBA3YIoUIEro. B 30He nonu-
MEpH3alMK YCTAHABJIMBAETCS IUIABHO MOBBIUANLIMACA TeMIepaTyp-
Heifl pexcum oT 90 mo 180°C. B KOHLE 30HbI TEMIIEPATy pa MOCTENEHHO
cHipkaerca fo 50 ... 60°C. Cnemyer OTMETHTb, YTO TeMIEPATy pHbIHA
PEXHUM B 30HE [OJIMMEDH3ALHY 3aBHCHT OT [AHAMETPA ApPMaTyphl, CKO-
POCTH HPOTSKKH, [UTHHEI 30HBI TOJIMMEPH321LIHY, BHIA CBA3YHOILETO.

Heo6xomMMOCTh MIABHOr0 M3IMEHEHHA TEMIIEPATYPHOrO PpEXHMA
B Ipolecce MOJIHMEPH3AUMH CBSI3YIOLIETO OIlpefieNisierca cleayo-
MMH cooGpakeHHsAMY. [IpM NMOBEPXHOCTHOM HarpeBe apMarypHOTO
CTepXHA pe3Koe IOBbI[LeHHe NUG0 CHH)KEHME TEMIIEDATYPbI OKpY-
xawuiel cpedbl BbI3bIBET HEXeJlarellbHble TEMIIEpaTypHbIE Harips-
KeHHs B TONepeyHOM ceueHMM apMaTyphl. Ilpu stom Habmronawrcs
HEPaBHOMEDHOCTh TeMIIeparypHbix OepopMauMiti B MarepHanax, co-
CTIaBIAKILIHX CTEKIIOMIACTHK, H, KAK CIeACTBHE, HapYLIeHHEe CTPYK-
TYpPHOH LIEJIOCTHOCTH CBHA3YIOLIErC Ha KOHTaKTe NMONMMEpP — BOMOK-
HO. B peaymerare stux smnexHuil B CBA3YMOLIEM MOryT obpasoBarbes
MEJIKHE TPELLIMHBI.

ToHxasa apMatypa muamMeTpoM o0 8 MM I110CHE IPOXOXIOEHHS 30HBI
MOTTMMEPU3AIHH TIPH TIOMOIM BeJOMOTO MOBOPOTHOrO KOJeca Harpa-
BIIAETCA B BEPTHKAIBHEIH YYaCTOK TEXHOJOTHYECKOH IHHHM AjIA
HaHECEHHs HA €€ MOBEPXHOCTb IUIEHOWHBIX [TOITMMEPHBIX MOKPBITHH C
LIeTIBY0 TIOBBIILEHHA KOPPO3KOHHOM CTOMKOCTH apMAaTyps! NpH BO3MeH-
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cTBUH arpeccHBHbIX cpel. IIpu 3TOM crnyuailHO OcTaBUMECA MOPsI H
KaHabl B ApDMATYPHOM CTEpXKHE MEpeKpbiBATCA TOHKHMH IUIEHKa-
MH, KOTOpble MNpPeNATCTBYIOT MPOHMKAHWIO ArPEeCCHBHBIX Cpel K
CTEKJIAHHOMY BOIIOKHY, PaClONIOXEHHOMY B TENlE apMaTyphl.

Ha crepskeHb, pacmONOXEHHbIH TOPH3OHTAIBHO, IUIEHOYHOE IIO-
KpbITHE MOCTOAHHON TONIUMHBI 110 BCEMY MEPHMETDY CTEPXHS HaHe-
CTH HEBO3MOXHO, TaK KaK B Hauajie mpoiecca OTHMEPH3ALUHMH OymdeT
NIPOMCXOIOUTh CTEKaHHE CBA3YIOUIETO, B pe3yJIbTATE YEro TOJIIHHA
[UTEHKH [0 MepUMeTpy cTepHs Gyner HepaBHomepHo#. B cBasu ¢
9TMM [ HaHeceHHs IUIEHOYHBIX MNOKPBITHH B TEXHOJOTHYECKOM
IIpOLECCE H3TOTOBJIEHUA aPMATYPhl yCTPaHBaeTCA BEPTHKAIbHbIA yya-
CTOK.

Iyt HaHEeCeHWA IUIEHOYHBIX MOKPBITHH B BEPTHKAIBHOM YYACTKE
JIMHMH TOC/NeOBAaTENbHO PACIIOJNIAralIcs pe3epsyapbl CO CBA3YIO-
wuM 9 u 11. B gHMIAX pe3epBYapoB OJIA NpedylnpexdeHHA BbITeE-
KaHUS CBA3YIOLLEr0 MOHTHDYIOTCA pe3HHOBEHIE YIUIOTHAOLIHE (pUilbe-
prt. CTepceHs, NpoOROA pe3epBYap, HAMPABIAETCA B BEPTUKAThHBIE
meun /0 ¥ /2, B KOTOpbIX IUIEHOYHOE NOKPBITHE MOIIMMEPH3YETCH.
Ilns HaJeXHOH 3alUMTbl CTEPXHA HAaHOCATCA [BA INIEHOYHbIX MOKPbI-
THA. B TEXHOJIOrHueCKOM IpOLECCe H3TrOTOBIEHHA CTEKJIOMIACTH-
KOBOH apmaTypbl 006ecreydBaloTCsi aBTOMAaTHYECKHH KOHTPOSb H pe-
TYNHpOBaHHWE TEeMMNEpaTypHOro pexXHMa BO BCEX O00OrpeBaemMelx
y3nax TEXHONOrM4eckod JIMHMH ¢ TouHocThio +1,59C. ITocne HaHece-
HMf M HONMHMEpH3alMM NOKPBITHAH TOHKAas MPOBOJIOYHasA apMarypa
cMmatbiBaerca Ha GapaGan 3.

ApmatypHble CTepHH AHamMeTpom 10 MM u Goltee ¢ MeHee pasBH-
TOH OTHOCHTENbHOH MOBEPXHOCTBI H, KaK CJIEHCTBHe, HOfee KOppo-
3UOHHOCTOHKHE, TpoidA INeud IOTMMEepH3alMH, pACIOJIOXKEHHbie B
FOPH3OHTATIBHOM YY4CTKE TEXHOJNOrMYECKOH JTHHHHM, TpPaKOBBbIM
TAHYUIHM yCTPOACTBOM 4 HallpaBrAWICA Ha CTOJI ¢ JUCKOBOH MHIIOK
15 pna peskH CIEpXKHEH, a 3aTeM CTepXHH Tpebyemoi [IJTHHBI TOCTY-
AT Ha CKJaf apmatypst 16.

YnpaBreHHe TpaKoOBbIM TAHYIIHMM YCTPOHCTBOM, Y3JI0M 0OMOTKH
¥ GapabaHOM 1A CMaThbIBaHMSA apMarypbl BHIHOCHTCA Ha LEHTpaib-
Hbld mynbT. CKOpOCTH NPOTAXKKH apMAaTyphl M Liara 06MOTKH CTEK-
ASTHHOR HMTBIO PETYJIMPYIOTCS TaKXKe C IYJbTAa YIPABJIEHUA TEXHONIO-
rHyecKoi NHHMH. Peska apMaTypHBIX crepxHeil DOIBLIMX THAMETIPOB
BbINONHAETCA aBTOMaTHueckd. [Iponecc aBTOMaTH3aLUUK pe3KK apMa-
TYpPhI 32KMI0YAeTCA B crefylotieMm. Ha 3agaunoM paccTOsHUH, paBHOM
TpebyeMOH [UIMHE apMAaTyPHBIX CTEpXHEH, YCTaHaB/IMBAETCH KOH-
ueBo# myckarens /7. CTepxeHb, HapaBseMbli TPAKOBBIM YCIPOHCT-
BOM, KOHHOM YIHMpaeTcA B MycKaTells, BKIIOYAET NEKTPOOABUraTeNh
OMCKOBOH MMWIbl /5, KOTOpas OTpe3aeT cTepeHs HeoOGXOOUMOH [IIu-
Hpl (Hampumep, 6, 12, 18, 24 m). Bo Bpems pe3KM CIEpxHS HUCK
Wbl MIEPEMEILAETCH TPAKOBBIM YCTPOMCTBOM CO CKOpPOCTBI MIpO-
TSOKKH CTepxHA. B TexHoNoruyeckoi SIMHMH MOeT OBITh IpeflycMOT-
peHa OJHOBpEMEHHAA [ApA/IENbHASA IIPOTAXKA HECKOIbKHX apMa-
TYDHBIX CTEpPXKHEH yepe3 BCe Y3sbl TexHomoruyeckoil nuHuH. Taxum
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