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CTEATUTOBAYl KEPAMHUKA C 3AJAHHBIMH
SJNEKTPHYECKHMH- CBOUCTBAMH IJ1 CTATOPA
QNEKTPOCTATHYECKOIO TEHEPATOPA

IT. . YCOB, B. H. TYPHUHA, I0. U. AJIEKCEEB

(ITpeacranaena nayuHbiM ceMHHApOM KadeApul TEXUOMOTHH CHIMKATOB)

Oa#uM 13 OCHOBHBIX paGouiX OPraHOB 3JeKTPOCTATHUCCKOTO reHepaTopd
(2CT) sBaserca cnabonpososawmuil cratop [1, 2], cayxamuii aas saganus
OlpeJAeJEeHHOro 3aKOHa pacnpeieseHusi HANPSKEHHA MeXKAY HHIYKTOpaMH.
CaoficTsa maTepuana cTaTopa LOJMKHBI OTBEYATH ONPEAEJCHHLIM TPeGOBa-
HusiM (rada. 1), B kayectBe Mareprasa s TAKOTO CTATOPA HCMOAB3YIOT
Jalle BCero 0ObIMHOE H3BECTKOBO-HATPOBOE CTEKJO [2], 0AHAKO MPHCYTCTBHE
B KOHCTDYKIIMHN arperarta jeraJjeii U3 cTekJa He o0ecledynBaeT B AOCTATOUHOI
CTENEHH HAJEKHOCTH eTo paboThl: cTeXa0 objagaeT MOBLILICHHON MOBEPXHO-
CTHOIl 3/IEKTPONPOBOJIHOCTBIO NPH Temieparype cpeiabl Huke (100—120°C)
H JIETKO HOJIBEPXKEHO PA3PYLUEHHIO TIPU BUOpaUUsiX MallpHbl. B ¢Bsasn ¢ 3TH-
MH H pALOM APYrux (paxkTopos B paGoTe HCCAeA0BAHA BO3MOKHOCTD 34MEHE
CTeKsi000pa3HOro MaTepHalda CTATOPA HA KePAMHUeCKHil, ofecrmeunBaiomyii
HeOOXOAHMbIH KOMIIEKC CTAGHILHBIX IEKTPHUECKHX CBOMCTE H 0012 4a101HIT
BLICOKOI MeXaHHUeCKOH NPOUHOCTBIO.

B xauecTBe 00bekTa HCeJeLOBAHMI BRIOpAHA CTEATHTOBAS KepaMUKA,
cooTBeTcTRyIomas no gonyckaemomy F'OCTom 5458—64 wuxkiueMy npemeay
5JAEKTPHYECKHX CBOHCTB NpeAbsaBsieMbiM TpeGoBaHusaM. Ho paauokepamuue-
CKas NPOMBILIVIEHHOCTb BBINYCKAET B HACTOAIIee BpeMsl KEPAMUKY C y/YUILIeH-
HRIMH 3/ICKTPHYCCKHMH CBOHCTBaMH, 1O BCEM MOKA3ATENSIM INPEBLIUAICIULYIO
tpeboBanust [OCTa (rada. 1). '

Taxum oGpaszom, Heabio paboOTLl OBIVIO TOMYyYEHHE CTEATHTOBOI KepaMmu-
KH C 3a7aHHBIM 3HAUEHUEM 3JIeKTPUUECKHX T1apaMeTpPOB.

HMasecTHO, UTO CBOHICTBA KEPaMHUYECKOIO MarepHana, CJ0KeHHOTO KpHc-
TA/VIHYECKOI H CTeKJIOBUIHOM dazamH, onpeae/sioTcss B OCHOBHOM COCTaBOM

TaGnuma 1
OcHoBuble TpeGOBaHMA K MaTepHany CTatopa M CROUCTRA CTEATHTOBOI KE€pPaMHKH

TpeGvemuie Crearuronas KepaMHKa
CsodicTsa :I;Hal{e:;uu
no I'OCTy 545864 JieficTBHTENbHBIS
Ypensuoe o0LEMHOC CONPOTHBJEHHE,
pv oM-cm npu 20°C 10124101 tie metee 1012 1018
DAeKTPHUCCKAST IPOYHOCTh, Enp K8/ MtM 20—25 He mence 20 25—30
JH3aeKTpHUCCKAsl NPOHHIAEMOCTh,: & 6 He 6oaee 7,5 6,9
[Tpemes TpOUHOCTH 1NpH CKaTHH,
Geyeicl fem? .- 2000 3000
Kospdumuent muueinoro tepmute-
cxoro pacinypenus, o 1/epad 108 5-8 6--8 3]
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it KosttiecTBOM aMopdHGi (assl; CBONCTBA XKe KpHCTaaIo(pasbl pakTuueckid
MOCTOSIHHDLI ¥, KaK IPABUJI0, 3HAYHTE/AbHO BhILIE CBOHCTB CTeK/1a.

CrexnoBuaHas (a3a CTeaTHTOBOH KepaMHKH CJaraercss U3 NPOAYKTOB
pa3;IoXKeHHs TIHHHCTOrO MHHEpaja H IUIaBHS, B KaueCTBE KOTOPOTO HCIIOJb-
3yeTcs yrieKucablit 6apuil (Taba. 2). DuexkTpHuecKHe CBOHCTBA CTEKO HaXO+
JSITCS B CJIOXKHOH 3aBHCHMOCTH OT COCTaBa M TPYAHO TORJAOTCA HaXKE
OPHEHTHPOBOUHOMY pacuery, B CBSI3H ¢ ueM NOAOOpP COCTABOB CTEK/I0( a3kl
LJS TOJIyUeHHs] KePAMHKH C 3aJJaHHbLIMH CBOMCTBAMH HOCHT 3KCIEPUMEHTaJb-
HbIH XapakTep ¥ OCHOBLIBAeTCS Ha OOIIMX MpPeJCTABJEHUSX O BIHAHHH COCTa-
Ba H COOTHOIUEHHS OKHCJOB PA3NUUHHIX TPyNn B crekae. HMHccienosaHo He-
CKOJILKO COCTABOB MACC C PA3JHYHLIM COJAEpKAHHEM IJIMHHCTOrO KOMIIOHEHTA
1 yraekucaoro 6apus. Tadbk copTa «3KCTpa», HCIOMb3yeMblil B IIPOH3BOACTBE
CTeATHTOBOH KepaMHKH, 3aMeHeH TaJ/JbKOM C IOBBIIEHHLIM COJAEpKaHHEM
npumeceii (ra6a. 2). IIIuxToBLIE COCTABLI Macc, BHIOPaHHBIX JJIsi HCCIeLOBA-
HHsA, npuBeleHn B Tabd. 3.

Ta6auna 3
IlluxToBble COCTABBI McceayeMbix Mace, B Bec U

Conep)xaHHe KOMIIOHEHTOB

HauMeHOBaHHE KOMNIOHEHTOB l'lpOMblI.lIJIeHHbll‘;K
o coctas Cc-1 c-II C—1iI
Taabk oHOTCKHE ¢bIPOK 38 80 80 75
TanbK OHOTCKH 0BOXKKCHHBI 42 — _ -
Inuna Yacos-SIpekast 5 5 10 15
Yraexucanii 6apnii 15 15 10 10

B kauecTBe OCHOBHOTO KOHTPOJIHDPYEMOTO 3JeKTPHYECKOTO CBOHCTBA Mac:
Cbi NPUHATA BEJHUHHE YAEMbHOr0 06beMHOrO CONPOTHBIEHHA (Qy). OObeMHOe
CONPOTHBJIEHHE HHICKTPHKA MEHbIlEe NMOJBEpKeHO BO3JeHCTBUIO CIy4yaHHBIX
(bakTopoB (HaNWuKe PMAPATHHIX IVIEHOK HA NMOBEPXHOCTH, BO3MOXKHOCTD IPO-
TeKaHHs OKHCJAHTEJNbHO-BOCCTAHOBUTENBHBIX peaKUHil ¢ OKpyXalwomell raso-
BOIl cpefoft), ueM NOBePXHOCTHOE CONPOTHBAEHHE (Qs).

B GapueBbIX aqtOMOCHJINKATHBEIX CTeKJIaX, KAKUMY NIPeACTaBieHa CTeKI0+
thaza cTeaTHTOBOI KepaMHKH, 3JeKTPONPOBOJHOCTb COYCJIOBAHBAETCH IJIaB-
HbIM 00pa3oM HaJKYHeM NMpHuMecel, cpen KOTOPHIX CyllleCTBeHHelillee 3Haye:
HHe NPHHAAJIEXHAT lHesoyaM U oKdcaaMm nepeMeHHoH BaseHtHoctH (FeO,
Fe 05). Kartnons 1menouHo3eMenbHoil rpynisl (Batt) npakrhyecku ne yva-
CTBYIOT B IIepeHOCE TOKA B TBepJBIX Tesax, NOJOKATENbHOE AEHCTBHE MX 3a-
KJIOUAaeTCsl B «10L4BJEHHH» aKTHBHOCTH Lie04ell, obecnednBaloUX HOHHYIO
ITPOBOAMMOCTD cTekoJ. B GeclieouHblX cTeKaax pe3koe CHUXKeHne 06beMHOTO
CONPOTHB/AEHUS BbI3bIBAET MPHCYTCTBHE OKUCJIOB »Kese3a B pe3yJ/bTaTe CHJib-
HO BbIpAKEHHOH 3JMeKTPOHHOH MpoBoAUMOCTH. IIpH COBMeCTHOM MPHCYTCTBHH
ejaoyeil 1 OKUCIOB kKeje3d 3JMeKTPOHHAs TPOBOJUMOCTD YMEHbIIAETCHA, OHA-
10 B npucytcTBuu AlyQ; Takoe meiicTBUe 1enouelt «HefiTpanuayercs» [3].

[IpuBefeHHble NaHHBIE CBHAELTENBCTBYIOT O CJ0XKHOM U He NOANAIOLIEMCSA
TOUHBIM HPOrHO3aM B3aMMHOM BJHSHHH KOMIIOHCHTOB Ha 3JCKTPHUECKHE
cBOHCTBA CTeKo/I. B MexanuaMe mepeHoca TOKa B CTeK/J1aX NPUHHMAIOT yua-
CTHE /€KTPOHDLL H MOHBI, OCHOBHEIM (DAKTOPOM TIPH 3TOM $IBJISIETCSI KOHIEHT-
paunsa HOHOB U UX HOHHBIA pajauyc. B cBsi3an ¢ 3TUM JAJd aHanHM3a cOCTaBa
cTekn0¢dasbl HeCAeyeMbIX Macc NPUHSITO BEIpasKeHHe ero B MOJISIPHEIX ITIpO-
yenrax (raba. 4).

W3 nanublx, npuBefeHHbIX B Taba. 4, CIeAyeT, UTO H3MeHeHHe COofepKd-
HUs OKWCJIOB, OTBETCTBEHHBIX 34 37€KTPOIPOBOAHOCTb CTEKNOBHIHON (hasbl,
OCYILIEeCTBJ/ISETCS B OCHOBHOM 3a cuer lienouHoro uoHa K*. Cogpepxanus
OKHMCJIOB Kese3d NPAKTHUECKH ITOAJepPKHUBALTCS NOCTOSAHHBIM, TaK KakK M0 Cy-
11eCTBYIONLell TEXHOJIOTHH KepaMHKa o0xuraercss B OKHCIUTENbHOHR cpele, a
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Ta6numna 4
Xumuueckuit coctas crexnaodasm uccaenyembix macc, moa. % (pacuernbrit)

Cocrasn SiOg TIOQ CaO F8203 AIQOZ ’ KQO { BHO CymmMma
Ipombitiaenuktit 68,79 0,24 0,22 0,45 6,12 0,57 23,57 99,96
C-1 63,7 0,24 3,61 1,72 6,88 0,95 23,00 100,1
C-II 68,8 0,38 3,36 1,65 105 1,65 13,66 100,0
C-111 68,2 0,50 2,90 146 128 2,26 11,90 100,02

AJIS CO3MAHMS SJEKTPOHHOH NPOBOAHMOCTH 34 CUeT OKHCJOB KeJe3a HeoO-
xopuMo coBMecTHOe mpucytcTBlie Fey,Oy #t FeO B cooTHomenun Fe***/Fe*+
meHbuie 4,6 [3], T. e. 00KHUr KepAMHKU B BOCCTAHOBUTEJNBHOH cpele.

KepaMuka M3roTaBAnBasach 10 CMEeKOBOH TeXHOJICTHH, 00pasubl /s
MCCaeTOBAHMSE MPECCOBAMUCH B CTAJBHBIX IpeccOopMax NOJ YAEAbHBIM JLdB-
aenareM 750 k[ /cm? m3 mopomika, maactTu@UIMPOBAHHOTO HapaduHOM C 10~
€aBKOII IOBEPXHOCTHOAKTHBHBIX BeulecTB. OOpasubl NMOABEPraJHCh YTCAbHO-
MY (B 3achilKe) ¥ OKOHYATEJbHOMY 06:kHraM. MHKDOCTPYKTYpa KepaMHKH
ECeX COCTABOB XapaKTepH3yeTcs AOCTATOUHON OJHOPOAHOCTBHIO.

Kpucrajannueckasi pasa NpeicTaBiena IPOTOIHCTATHTOM CO Cpe/(HeH Be-
avuugoil sepua (2—6 MkM). Crekjo paBHOMEPHO OKpyXKaer 3epHa Iporo-
SHCTATHTA, CAMOCTOATENBHBIX CKOIJIEHHi He oOpasyer. CooTHOWeHHE KPH-
CTaMJUUeCcKOl H CTeKJIOBHIHOH (pa3 HCCAeJOBAHHLIX COCTABOB KePaMHUKIL Ha-
xoautca B npegenax (6,6—7) : (3—3,5). CpoiicTBa KepamMuKK, H3y4YeHHbIe Ha
CTAHAAPTHHX 00pasuax 110 METOAUKAM, COOTBETCTBYIGUIHM TPeHOBANNAM
I'OCTa 5458 —64, npuseaery B Ta0.1. 5.

Tabuauma H

CBoiicTBA KePAMHKH MCCACLOBAHHRIX COCTABOB

Cpoiffcrra [1poMBiL TeHIIBI C—I l C—1I1 ’ C—INl
Temneparypa obwura, °C 1280 1280 1270 1260
O6memuntil Bec, I'fcud 3,1 3,0 2,8 2.7
Bononoraomenue, % 0 0 0 0
Ipesen npounoctit npu
cxarnd, Ocw kI feM? 3000 2200 2600 2500

DNeKTpHYeckasd MPOYHOCTD,
Enp kB sn 25—30 23 22 21,5

VaenpHoe oB6BeMHOE COII-
POTHBJIEHUE, Py OM-CM TIDH

(°C)
100 0,9-101 2,310 2,0-1014 3,1-10%
200 6,1-10'8 0,5-101 1,4-101 3,0-1012

TenreHc ytyia MU3JeKTPH-
yeckuXx norepp, tgd.10-*
Ha wuactore | mey mpu

(°C)
20 4 5 4,8 5,1
100 6 7.5 6,2
200 8 7 9" 8

JussiekTpyveckass IPOHH-
naemMocth, €, f =1 mey, npu
20°C 6,0 5,09 6,1 6,0
KosdduireHt TepMuyecKo-
0 pacHpeHys KTP-10-6
l/epad. (£°C) 205-200 7,2 i, 1 6,0 6,2
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W3 ananitaa panusix, nphpenenibix B Taba. 5, caenyer, uro nanbosee
NOJMIHO YAOBJETBOPSAeT TIOCTABJIeHHBIM TpeGoBaHHAM KepaMHKa COCTaBa
C-111. 3Hauenne mapamerpa yAeJbHOrO OODBEMHOrO CONPOTHBJECHUS 3TOrO
COCTaBa Ke€PaMHKH, N0JYYEHHOE ONBITHLIM NYyTeM, YAOBJETBOPUTEJ/IbHO coraa-
cyeTcsl ¢ pacueTHHIM, NPOH3BeAeHHBIM 110 dopmyae [3]:

_Up_
K-T
py— Ap-e”

TAe Qy— VAeJbHOe 00'beMHOE CONPOTHBJEHHE, OM - CM;

K — nocrosinHasi BosabumaHa,

T — abcontotHas teMnepatypa, °K.

Ay, Up — KOHCTAHTHI AU AAQHHOTO CBONCTBA M AaHHoro c¢texna. Jlas
cocraBa C-111 remmeparypHast 3aBHCHMOCTb ONpeNessieTcsl KOHCTAHTaMR
Ap=107; Up =15,1-107%.

Takum o6pa3om, BbIsIBIeHA BO3ZMOKHOCTb pPeryJHpOBaHHsA 3JeKTpHue-
CKUX CBOHCTB CTEATHTOBOI KepaMHKHU NyTeM BapHaLlUH COCTaBA CTEKJIOBUAHOII
tasbl. [TosyueHa KepaMHKa, COCTAB H CBOICTBA KOTOPOIl YIOBJAETBOPSAIOT Tpe-
OOBAHHAM JIJIfl CTATOPA 3JEKTPHUYECKOTO TeHepaTopa.
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