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BO3HUKHOBEHUE NPEAEJIbHbBIX 3JEKTPUYECKUX ITOJIEHN
U MEXAHUYECKHUX HANPS)KEHUU B CTEKJIAX IPH
OBJIYVYEHHUU UX TMOTOKOM ISJEKTPOHOB

ok f( 3ABAJZIOBCKASJI, B. A. CTAPOAYEBELEB

Hamu Obliin mojaBepruyThl JeflcTBHIO 00JyUeHHs] 3JeKTPOHHBIM IMyUYKOM
¢ miaoTHocThio motoka 3,1 XX 10!2 snekrpoH/cm? cexk U 3HepPTHEll 3JeKTPOHOB
1,25 M3s nBe rpynnbl pasaUyHOro cocrapa aJdioModoc(aTHBIX CTeKOJ:

1) 10% RO +20% Al,O5+ 70% P5Os u-25% AlyO3 -+ 75% P20s,
2) 40% RO + 5% Al2O3 + 55% P,0s.

MousipHblil IPOLEHT COCTaBa CTEKOJ Ompelessiicss nmo cuaredy. Crekiaa
Bapuauch U3 peakTuBoB mapku UJIA B kpapueBbx Thrisix. O6pasibl CTEKOJ
pasmepamu 15X 157X 2 mm umenu nosupoBaHHble noBepxHOCTH. Ilpu 00-
JydyeHHH 06paslpl pacrnosarajuch Ha 3a3eMJEHHOH aJIOMHHHEBROIl - MOAN0K-
Ke U OXJIaKJaJHCh CTpyeil Bo3ayxa.

Ilpn obsmyueHun Bce CTeKJa OKpalMBaaHChb. MHTeHCHMBHOCTbL OKpamu-
BaHUs1 no TJayOuHe oOGpasioB He paBHoMepHasi. C/oit Haubo/Jee HHTEHCHB-
HOTO OKpalIWBaHUsI ¥MeeT TOALUHY npumepHo 1,5 mm. [Ipu cpaBHUMBIX 10-
3ax oOJyueHHsi 6oJiee CHJIbHYIO OKpPAacKy MPHOOPEeTaroT cTeksaa BTOPOH rpyi-
nbl cocTtaBoB. CreKTpbl ONTHYECKOTO TOIVIOUIEHHST V. BCeX O00JYy4YeHHbIX
CTEKOJI MMEIOT JBe IOJIOCH TIOTVIOIIeHHsT B BUAHMOI1 00/1aCTH ¢ MAKCHMYMaMH
npu 410 #m u 520 um. AHaJOrHYHBIE CIEKTPbI MOTVIOUIEHHS HAOJI0JAI0TCA
B ¢ochaTHBIX cTeKaax, 001y4eHHbIX y-1ydamu Co® [1].

B creksax mepBoi Trpynnbl COCTaBOB, NMpH OOJYyYEHHH HX 3JEKTPOHAMH
no30it 4-107 pad u Goablie, HAOMIOLAETCSA 3JGKTPHUECKUH paspsal. B crex-
Jlax BTOPOil TPYMIEI COCTABOB paspsla He Ha0J101a710Ch TIPH yBeIHUEHHH
yKa3aHHOMH 103bl 00/1y4eHus: 60Jbllle, 4eM B 1IecTh pas. ,

Paspsin pasBuBaercss B cepelnHe o00pasiia, BepoOsITHO, Ha TPaHHULE
MEXKAY HHTEHCHBHO OKpaUIeHHBIMH H HEOKPAlleHHBIMH 4acTMH o0beMa, TO
eCTh Ha yuyacTKe HauOoJblIero rpdj1enra.

Hab6umonaemblil B CTeK/IaX paspsia npeicrasied Ha puc. | n 2. Paspsn
HMeeT BeTBHCTYIO (hOpMY, ONJIABJEHHS CTEK/Ia B MeCTe NPOOOs BH3YaJbHO He
HaoOmonaerch. [lo BHemHemMy BuHAY 'paspdai, H300paKeHHBIT Ha puc. 1,
HANOMHHAET KJHJIOHOTPAMMY IIpH IOJOKHTEJIbHOM  3JIE€KTPO/le — OCTpHe,
a Ha puC. 2 — NpU OTPHULATEJIBHO 3apSiKEHHOM ocTpue. Paspsix B creksax
HabOJM0LaeTcsa TakxKe I10CJe UX IJUTEeJIbHOTO xpanex—m;{ (mo 2 Hemeab U OOJMb-
i1e) Mpu NMPUKOCHOBEHHH K CTEK/y 3a3eMJEHHOH MeTaslJIMYecKoil 0OKIaiKH.

Pa3psj, BO3HMKAIOUIHA NpPH Gojee BBICOKHX J03ax 0oO0ayueHus, ueM
43 107 pad, compoBoxkiaercs paspylieHneM o06pasUOB MO cJaexam pasps-
aa Ha oraesbHble Kycoukd. [lo Xapakrepy paseuBamooLlerocsi B CTeK/ax
paspsajaa OH, BUAHMO, MOYKeT OBITb OTHECEH K 3JIeKTpHYeCcKoH dopme npodos.
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" B HeKOTOPHIX 06pasilax CTeKoJ MPOHCXOAMIO YACTHYHOE Pa3pyIlleHHE TOJIb-
KO B cJabo OKpallleHHOM CJIoe, dyepe3 KOTOPblil NMPOXOJAH/ KaHas paspsna.

Puc. 1. Caenwm paspsina B 00paszax CTeKoJ CocTasa
Al,03 . 3P,05, 06ayuennbix mosoit 74 Mpad

Puc. 2. Cienwl paspsiza B ofpasuax
crekon cocraBa 10% MgO -+ 20%
JALLOs +70% P5Os, 00/yueHHbIX 1030ii

: 84 Mpao

ATOT CJ0H caM OTHeNsICST OT He3a-
TPOHYTOI'O Pa3psioM OKPAIIEHHOTO
caosi, 06e3 Kakoro-ubo BHEIIHEro
BoazefictBusi. M3BecTHo, uTO B OKpa-
IIeHHBIX HMOHU3UPYIOIIUMH H3JTYYESHHU-
SIMH KPUCTaJJlaXx PBO3HUKAIOT BHYT-
peHHHE MeXaHHUeCKHe HaNpsKeHUs
[2]. BepositHo, uYTO B OOJyYEHHBIX
CTeKJaX TaKKe BO3HMKAIT MeXaHH-
yeckue HamnpsikeHus. Mexay okpa-
HIEHHBIMH y4aCTKaMH 00pas3loB H He-
OKpalleHHbIMH MOTYT CYLIEeCTBOBAThb
MexaHuyeckne ycuausi. Korna peau-
YMHA 3TUX YCHUJHMI JOCTHTaeT 3Haue-
HMSI, PABHOTO MEXaHHUYECKOH MpOYHO-
CTH, TO HabJwOmaeTcss OTCJAauBaAHUE
HEOKDAILIeHHOTO CJIOSI CTeKJa.

B uccaenyemblx HaMH CcTeKaax
NPOU3BOAHMIOCH H3MEpEHHEe 3JeKTpPo-
IPOBOJHOCTH A0 U 1oc/je obJyueHHs
X 3JeKTpoHamHu. WM3mepeHuss npo-
M3BOJUJUCh B BaKyyMe, B TeMmIepa-
TypHOoM uHTepBaJse oT 50°C mo 350°C

npu ckopoctr Harpea 3°C B MHHYTY U HaNPAXKEHHOCTH 3JEKTPHYECKOTO MoJs
E =200 8/cm. Ha o6pasubl nyTeM KaTOAHOTO pacHblIEHHsST HaHOCHJIHCH
H3MepHTeJbHbIe H OXPaHHbIe MJIaTHHOBbIE 31EKTPOBI.
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CBoi#icTBa HMCCJI€I0OBAHHBIX CTEKCA

Tab6aunma 1

[TpuMeuaHnue:

1. p—KosduIKeHT NOIrJIOLEHHs B MaKCUMyMe oJa0Chl ¢ JI=520 Hat.
2. 3HaueHnue p paccuMTaHO AJS 1eMIepalypsl, NpH KOTOPOi \coén~cﬂe06n) = max.
3. B crpoke 7

NpHUBeJeHbl JaHHblE AJs1 cTeKoa coctaBa Aly O5-3

5

3 [ rpynna e Il rpynna
Jlosa e P %061 Hlosa o P ¢ 906
2 0 — ¢} ,
R M pao OM:-CM cn! SHeo6a e = M pao oM-CM en™! OHeo6a oo
8 MgO 48 .‘ 4.1015 0,97 700 MgO 190 1,8 1015 1,21 73
4 CaO 42 1,7-105 2,20 138 CaO 170 6,1.101 8,10 3,0
5 SrO 41 2. 1014 3,68 50 SrO 220 5,6-1013 9,15 2,3
6 BaO 44 1,4-1015 2,84 250 i it e s S
7 - 37 4.1015 0,22 12.000 i — - 3 e




Ha puc. 3 npejacras/ieHa 3aBHCHMOCTb [POBOXHMOCTH OT TEMIEpPATypbl
17151 CTPOHIHEBBIX anoModocdaTHbIX CTEKOJ NepBoil TPYyMbl COCTaBOB (KpH-
Basg | — s OBGJIYYEHHBIX CTeKOJ, KpuBasi 2 — J/s1 HeoOsnydyenHbiX). [Tono6-
HBIl XapaKTep 3aBUCHMOCTH 3J€KTPONPOBOJAHOCTH OT TeMrepaTypbl HabJio-
qaeTcst JJIst BCeX UCCJEN0BaHHbIX CTEKOJ.

. O6JayueHue CTEKOJ 3JeK-

i s TPOHHBIM NYYKOM BBHI3bIBAeT

95 ; : yBelHYeHHe 3JeKTPONPOBOJ-

HOCTH H  OTKJOHeHHe OT

JIMHEHHOro Xapakrepa 3aBu-

CHMOCTH JiorapHpma 3JeK-

TPONPOBOAHOCTH OT TeMIIe-
paTyphlL.

IIpn narpeBanuu oOpas-
Il0OB B IIpoIecc® = H3MEepEeHHUs
Hab/a0gaeTcsi pOCT PAa3HOCTH
MEXKJIY BeJHYHHAMHU TIPOBO-
— JUMOCTH CTeKoJ J0 obJayue-
HUSL U [ocsle 00Jy4YeHHS, - KO-
Topasi IOCTUTaeT HaubGoJblle-
& ro 3HayeHHsi IpPH TemIepary-
pax  160°C—200°C. [Tpu
JaJbHelllleM HarpeBaHUH 00-
JIyUeHHBIX 00pas3LoB HX 3JeK-
TPOTIPOBOJHOCTb YMeHbIIaeT-
cst u npu temneparype 300°C
s Do ot TG S RO INpPHHHMAeT 3HaueHHe, paBHOE
B % 20 22 2425 27 304 39 JoL 3JIEKTPOIIPOBOJHOCTH Heobay-
g : YEeHHBIX CTEKOJ TeX e COoCTa-

BOB. D deKTsl, HaBeIeHHbIE

]

|

Puc. 3. 3aBHCHMOCTb TIPOBOJHMOCTH CTEKO.T o0JlyyeHHeM B CTeK/J1ax, B Mpo-
cocraBa 10% SrO +20% Al03+70% PyOs 1ecce M3MEepeHUsT OTKHIaroT-
or Temnepatypbl. Kpusas [/ — nast oGpasuos, csl: CTeKJa IOJHOCThIO obec-:

obJayueHHbIX J1030# 41 Mpad, xpuBasi 2 — jis

HeoGJIyeHHEIX 00pasIoB IBEUHBAIOTCA W XOI NMPOBOOK-

MOCTH npu IIOBTOPHOM
H3MEPEeHHH COBNANaer ¢ XOAOM, TMOJYYEHHBIM /s TeX rKe 00pasuoB 10
00JTy4eHHSsI. ;

B Tab6a. 1 npuBeneHbl, Ajsi CTEKOJ ABYX HCC/AEIOBAHHBIX TPYII, 3Ha-
YEHHSI BEJHUYHH YAEJbHOTO 3JEKTPOCONPOTHBJECHHSI HEOOJYYeHHbIX 0Opas-
110B, 3HaueHUsi Kos(pduuuenra noryaoueHuss npu JI =520 #m 00JyUeHHBIX
06pas3uoB H BEJHYHHbl HAUOOJDBIIETO OTKJIOHEHHSI NMPOBOAMMOCTH OOJyUYeH-
HBIX CTEKOJI OT IPOBOJMMOCTH TeX Ke 00pasloB IIPH TOH Ke TeMmepatype
10 06JIyueHHus.

ConocraB/ente JaHHBIX MOKAa3blBdeT, YTO CTEK/JAa MepBOIl T'PYINBLl CO-
CTaBOB XapaKTepu3YIOTcsi GOJBIIMM 3HAaYeHHeM YJeAbHOTO 3JeKTPOCONpo-
THBJIEHHS!, OOJIbIIMM H3MEHEHHEM IPOBOJUMOCTH HocJe OOJYYCHHS H MEHb-
el OKpallMuBaeMOCTbi0 IOJ OOJyueHHeM II0 CPaBHEHHIO CO CTEK/JIaMH
BTOPO#1 TPYIIIIBL. ‘ :

Bouabiioe conporuB/ieHHe CTeKOJ NEepBOi I'PYIIbI COCTaBOB O0YCJaB/IH-
Baer HakolJieHHe GOJbIIero 3apsiia, BbI3bIBAIOLLET0 BO3HHKHOBEHHE 3JIEKT-
PHYECKHX MOJIeil, TOCTAaTOYHBIX /151 Npo0os, U MAIOIIero BK/AaJ B U3MEHEHHe
NPOBOAMMOCTH 00/yYEHHBIX CTEKOJI. |
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