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00O «Toprossiit gom «InexkrpoKepamukar

KpemHe-monno6aeHoBble (MoSi;) anekTpoHarpeBaTenu

(Qucunuyud monubdeHoenle, cunuyud monubdeHoe8kIe)

/s

N

e

Kpemue-Monun61eHOBBIH (mucwanm MOJIMOIEHOBBIH, CUJIMIIAJ] MOJTHO/ICHOBBIH )
AJIEKTPOHATPEBATEIBHBIA 3JIEMEHT 3TO YCTOWYMBBIA TEIUIOOOpa3yroIUid 3JEMEHT, H3TOTOBJICHHBIA B
OCHOBHOM H3 BBICOKOYHMCTOTO AMCHWIMLKAA MoiuOaeHa. OH HMCHOJB3YeTCsl MPHU BBICOKUX TEMIEpaTypax B
OKHUCJIUTENBbHBIX ~ CpeJaXx M, BCJEACTBUE BBICOKOTEMIIEPATYPHOIO  OKHCICHHs, Ha IOBEPXHOCTU
HarpeBaTesIbHOrO 3JIEMEHTa 00pa3zyeTcsl TOHKas 3allluTHAas IJIEHKa U3 CTEKJI000pa3HOTro AMOKCHIA KPEeMHHUS,
KOTOpasi IO3BOJISIET 3aIUTUTE AIEMEHT OT NAJTbHEUIIETo OKUciIeHus. Takium 00pa3oM 3TOT BHJ AJIEMEHTa TpU
BBICOKHX TEeMIlepaTypax YHUKaJbHO YCTOWYMB K OKHCICHHIO W HCIOJB3YETCS B BBICOKOTEMIIEPATYpPHBIX
AIIEKTPOIIEYaxX COMPOTUBICHUS C pa3nu4HbIMH atMochepamu mpu temneparype ot 1300°C mo 1700°C.
DJeKTpoHarpeBareinu HaJe)kKHO paboTalOT B CIEAYIOUIMX Cpelax: B BO3JIyXE, OKHCIHTEIbHBIX M WHEPTHBIX
razax - 10 1700°C, a Takxe B BOCCTAHOBUTENIBHBIX cpefax - 1o 1500 °C.

Jucunuiua MonOACHOBBIE AJIEKTPOHATPEBATEIHN MIMPOKO MPUMEHSIOTCS TPU CHEKAaHUM U OOXKHUTe
CHeNHANTbHON KEPAMUKU M METAJUIOKEPAMUKH, TEpMO0OpaboTKe heppUTOB, BEIPAIIMBAHUH KPUCTAJIIOB, BapKe
CIIEINATBHOTO CTEKJIa, TO €CTh B METaUIyprHYeCKOM, CTEKOJbHON, KEpaMHUYECKOUW, OTHEyHmOpHOU
MPOMBIIUIEHHOCTSIX, a TAK)KE B MIPOU3BOJICTBE KPUCTAIIIOB JIJIS 3JIEKTPOHHBIX MPUOOPOB, MPOU3BOCTBE MeYeH
U T. I . OTO UACaJIbHBIN TEII000Pa3yIOLIUil 3JIEMEHT, B TPOU3BOCTBAX, TJI€ MPOAYKLHUS arJIOMEPUPYETCS IPU
BBICOKHX TeMIIepaTypax.

B cootBercTBHM ¢ Bammmu TpeGoBaHUSMHU Halla KOMIIAHUS MOXKET TPOM3BOJNUTH HArpeBaTeIbHBIC
aneMeHThl B popme U, W, 1, U-ipssmoyronbHO# (GopMBL U ApyTHE.
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OOO «Toprossrii fom «nekrpoKepamuxa»

[1o cpaBHeHUIO ¢ KapOu KPEMHUEBBIMH, HArPEBATEIN HA OCHOBE JUCHIMIIAA MOJIMOIeHa 00Ia1atoT
pAIOM IpeuMylIecTB: 0oJiee BHICOKOM paboueil TemMnepaTypoil Ha akTUBHOM yacTu Harpesarenei (1650-1700
°C) 3a cyer 00pa30BaHUs 3AIIMTHOW OKCHIHOM TUIGHKH U3 CcTekJ000pasHoro SiO2 u OKCHIIOB MOJIMO/EHA;
CIIOCOOHOCTBIO K OBICTPOMY pa3zorpeBy 3a CUET POCTa DJIEKTPHUECKOTO COMPOTHUBIICHHS C ITOBBIIICHUEM
TEMIIEPaTyphl; CTAOMIIBHOCTBIO SJICKTPUYECKOTO COTPOTHBIICHHS B TEUEHHE BCETO CPOKA CITYKOBI
HarpeBaTeliei, YTo MO3BOJISIET COSTUHSITH UX MOCIE0BATEILHO U 3aMEHATH BBILIE/IINE U3 CTPOSI HarpeBaTeIu
0e3 yueTa WX HAYaJbHOTO 3JIEKTPUUYECKOTO CONMPOTHBICHHS. OTIMYHTEILHON O0COOCHHOCTHIO HarpeBaresei
Ha OCHOBE JUCWIMLHKAA MOJUOJEHA SBISETCS CIHOCOOHOCTH BBLIEPKUBATH OOJBIIYIO SHEPreTHUYECKYIO
HArpy3Ky IpU BBICOKHX TEMIIEpaTypax, 4TO IMO3BOJIET KOHIIEHTPUPOBATH OOJIBIIOE KOJUYECTBO SHEPTHU B
mMasioM o0beme mneun. K HemocTarkam HarpeBareneld M3 AUCWIMIHMAA MOJHOJEHAa OTHOCSTCS: HHU3Kas
MeXaHWYecKasi MPOYHOCTb; HHU3Kasg TEPMOCTOMKOCTh; HU3KOE HAYallbHOE 3JIEKTPUYECKOE CONPOTHBIICHUE,
00yCIIOBIMBAOIIEE HEOOXOAUMOCTh HCIOJB30BaTh MOIIHOE CHUJIOBOE OOOPYIOBaHME; BBICOKAs HadajbHas
MJIACTUYHOCTH B MHTEpBase temneparyp 1400-1650°C.

CTpyKTypa u MapKupoBKa KpeMHe-MonnmbaeHOBOro
(amecnnuuma monubAeHOBOIr0) arieKTPOHarpeBaTeNibHOro 3fieMeHTa

Tun U

Le Lu

| } Le JlnuHa HarpeBaemMoi 4yacTh
T d,

7 T — 7 Lu /lnunHa X0a01HOTO BBIBOZIA
Q D dl JlmameTp HarpeBaeMoii yacTH
I d2 JlmameTp XOJOAHOTO BBIBOJA
D PaccrosiHue mMexay BbIBOJaMU
A PaccrosiHue MeXay BbIBOJaMU
B =Lu-6 cm
a ANIOMHUHUEBOE MOKPHITHE

Tun W

IIpousBoacTBEHHAs MapKa:

dix Le x Lux D (mm)

Le Lu

1—a—|-
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Le JInwHa HarpeBaeMOW 4acTH
Lu JInuHa X010JHOTO BRIBOJA

d1 [uametp HarpeBaeMoi 4acTu
d2 JlmameTp XOJOAHOTO BHIBOJA
D PaccrosiHue Mex1y BIBOJIaMU
A PaccrosiHue MeXay BbIBOJAMHU
B =Lu-6cm

a AJIOMMHHMEBOE IIOKPBITHE

IIpon3sBoacTBEHHAS MapKa:
dl x Le x Lu x D (Mm)



OOO «Toprossrii fom «nekrpoKepamuxa»

dun3nyeckme u XMMMYeckue XxapakTepucTUKn KpeMHe — MOnnMo64eHOBOro
(amecnnuuma monubAeHOBOrO) areKTpoHarpeBaTefibHOro afNieMeHTa

1. du3znyecKne XapaKTePHCTHUKH.

Koadpdumnuentr | Kosdpdunuent | Koaddumment
O0bpemMHas
UzorayTOCTH TBepaocTb ra30npoHU- BJIarOIOIJIONIE TETIOBOTO
IUIOTHOCTh
[[aeMOCTHU HUS pacuIMpeHus
5.5 r/em’ 15~25 kr/em® | (HV)570 xr/mm? 7.4 % 1.2 % 4%

2. XuMH4YeCcKHe XapaKTEePUCTHKH.

KpemHe-Monn61eHOBbIE HAarpeBaTeIbHBIE AJIEMEHTHl HUCIOJB3YIOTCS MPHU BBICOKUX TEMIEpaTypax B
KHCIIOPOJOCOAEpKAILEH Cpefe.

3amuTHas okcuaHas TwieHka u3 Si02, oOpa3yromascs Ha MOBEPXHOCTH paboyeil yacTh HarpeBatess
npu ero Harpese Beime 1000 °C, ocobenno mpu temmeparype Boimie 1400°C, 3a c4eT BBICOKOW MIOTHOCTH
MpeIoXpansieT HarpeBaTeNb OT AalibHeliiero okuciaenus. [lnenka coxpaunsierca qo temmnepatypsl 1650 °C, a
npu 6oJiee BBICOKOM Temneparype, cbiiie 1700°C, HauMHaeT IIaBUTHCS, COOUPASACH B KAIlJIM, YTO MPUBOJUT K
YCKOPEHHOMY OKHCIJIEHHUIO W BBIXOAY H3 CTposl HarpeBarens. IlnoTHass u mpouHas OKCUAHAs IUICHKA,
MOJTydyeHHasi B pe3yJibTaTe MNpPeIBAapUTEIbHOIO OKUCICHHS CTEepKHEW pabodeil 4acTH NpU HM3TOTOBICHHUH
HarpeBaTeliel, coxpaHsercs Ha HarpeBarensax. OHa npeaoxpaHseT HarpeBaTellb OT HHTEHCUBHOIO OKHCIEHHS
IIPU €ro pa3orpeBe OT KOMHATHOHM 10 paboueil Temrnepatypbl. B ciiydae OTCYTCTBHS 3allIMTHOM IJICHKU MPH
pa3orpeBe TaKOro HarpeBaTess NPOUCXOAUT MHTEHCUBHOE €r0 OKUCIIEHHE M Pa3pyLIECHUE 4Yepe3 HECKOJIBKO
4acoB BBIACPKKH, 0coOeHHO B uHTepBasie Temmneparyp 400-700 °C. [loatomy mpu pa3orpeBe HarpeBaTeneit
uaTepBan Temmepatyp a0 1000 °C pekoMeHIyeTcst MPOXOUTh 0 BOZMOKHOCTH, OBICTPO, a TIPH OXJIAXKICHUN
MoCNe JUIMTETbHONW BBIIEPKKH B YCIOBUSIX BBICOKOH TeMIlEpaTypbl, BBUAY BO3MOKHOCTH OTCIAMBAHHS
o0Opa3oBaBIICHCs TOJICTOW OKCHIHOW TUICHKH, HAarpeBaTelM HE PEKOMEHIyeTcs oxJaxnath, Hmwke 1000°C,
MOCKOJIbKY MPHU OXJKACHUM JO KOMHATHOW TeMmmepaTypbl OHH OOHApY>KMBAIOT HU3KYIO TEPMOCTOMKOCTH.
Ecnm snexTpoHarpeBaTeNnbHBIN 3JIEMEHT MCHOJB3YETCsl B MEPBBIN Pa3, OH JOJDKEH ObITh HarpeT ObICTPO 10
temneparypel  1000-1400 °C B BO3aymHOH cpene, mocie 4vero (B TeUeHUE NPUMEPHO Iojydaca) Ha
MOBEPXHOCTH HarpeBaTelisi oOpa3yeTcs 3alllUTHBIM CIIOH M OH CMOXET paboTaTh TpH JIIOOOW HHU3KOM
TeMmrepaType, IOKa 3TOT cjio cymectByer. [lpu HCHOAB30BAaHUM dJEMEHTa B HEUTpaIbHON WIH
BOCCTAHOBUTENIBHOM Cpele, DSJIEMEHT CleQyeT IOABEprarb TAaKOMYy HAarpeBy B BO3JIYyLIHOM cpene
NEPUOANYECKH IS TIOJ/IEP KAHUS U BOCCTAHOBIICHUS 3AIIIUTHOTO CIIOSL.

3. B03MO:KHOCTH HCIOJIb30BAHHUS HATPEBATEJIbHOI0 3JIEMEHTA B Pa3IHYHbIX
TeMIlepaTypPHBIX cpeaax.

WWW.SI-C.Iru -5-



00O «Toprossiii 1om «AnekTpoKepamukay

Cpona Camasi BEICOKas TeMIIepaTypa UCTIOIb30BaHHS
(1700) (1800)
NO,, CO,, O,, (Bo3myX) 1700°C 1800°C
He, Ar, Ne 1650°C 1750°C
SO, 1600°C 1700°C
CO, N, 1500°C 1600°C
(xunknit) Ho 1400°C 1500°C
(razoo0pasusiit) H, 1350°C 1450°C

HauGonee OmaronpustHo# cpemoi s MoSi2-HarpeBateneit sBistores: Bo3ayx, CO2, Ar, N2, CO,
He, yraeBomoponbl. Cnenyer mu3zberats koHTtakta MoSi2 ¢ Cl, SO3, cepoif, a Takxke pabOTHI MPH BHICOKOM
BaKyyMe.

AneKkTpuyeckue xapakTepucTuKn KpeMHe-mMonmbaeHoBoro
(amevnuuma MonNMbAEeHOBOrO) aneKTpoHarpeBaTeNibHOro afnemMeHTa

1. XapakTepucTHKH CONPOTHBJISIEMOCTH.

Om/m Om/Mm Om/m Om/m Om/m
D 18 Mmm D 12 mm A9mm  Q6MM O3 Mm
Nim Nim fjm fijm Nim
& | Emm & 11mm & Gmm & rmm & Imm
0.016=— -
0.035 — 0,14
- £ — o060 |
0,014 =050
0.030 — - — 0,12
6.012— - — 0050 L
=3 0025 — = = 0.10 [—0.40
0.010= = — o040 [~ e
- 0,020 — = 0.08
T
0.008—] il " e
= 1030
1 0,015 — — o008 -
0,00 s =
A e e =010
aou | 0,010— — 0,04 L
— 0.010 —0.02
0,002 0.005— — 0,02
— i - — =
- 0 Lo Lo Lo

Kpusas TemnepaTypHOro cOnpoTHBICHUS
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OOO «Toprossrii fom «nekrpoKepamuxa»

DNEeKTpUYECKOe CONPOTHBIICHWE HarpeBaTeliel, HHU3KOe TPH KOMHATHOM TeMmeparype, ¢
TIOBBIIICHHEM TEMIIEPAaTyphl PE3KO BO3pacTaeT (CM. rpaduk BbIIIE) M Janee B MpoIlecce HKCIUTyaTaluu Mpu
IIOCTOSTHHOM ~ TeMIlepaType IpakTU4eCKM He MeHsercd. Ilpy HU3KOM HaydajabHOM COINpPOTUBICHHUH
HarpeBaTesiell TpeOyeTcsl MJIaBHOE WJIM CTYNEHYaTOe TMOBBIIICHHWE MHUTAIOLIEro HampshKeHHs 10 pabodero
3HaueHus. [Ipu 3ToM TOK, IpoOTeKaroNIMii Yepe3 Kax/blil HarpeBaTelb, He JOHKEH MPEBbIIATh JT0MYCTUMOTO
JUIsl TAaHHOTO HarpeBaTess, TaKk KaK MHadye BO3MOXKHO MEXAHMYECKOE DPA3pyILICHHUE HarpeBaTelsi 3a CUET
JIEKTPOMArHUTHBIX CUJI. BbICOKas ropsyas iiaCTUMHOCTh MaTepHalia HarpeBarTese, MposBIAIOIasics IpU UX
NEPBOHAYAJILHOM HAarpeBe, MOXET MNpUBECTH K jaedopmanuu pabouel yacTH HarpeBareiel 3a cyer
AJIEKTPOMATrHUTHBIX CHJI, BOZHUKAIOIIUX MPHU MPOTEKaHUU TOKa Mo HarpesarensiM. [loatomy anexTpuyeckoe
COCTMHEHHE JBYX COCEIHUX HarpeBaTelield JODKHO 00ECIedWTh B3aWMHO IMPOTHBOIOJIOKHOE HANpaBICHHE
MPOTEKAIONIETO M0 HUM TOKA, a PACCTOSHUE MEXKIy HarpeBaTellIMH PEKOMEHIyeTCs BBIOMpAaTh HE MEHEe
paccTosiHusl Mexay BeTBsiMu U-00pa3HOro HarpeBaTelsi BhIOpaHHOTO THmopasMepa. [losTtomy crapeie u
HOBBIE HarpeBaTebHbIE AIEMEHThI MOTYT OBITh UCIOJIb30BAHBI BMECTE.

HarpeBaTtenu Ha OoCHOBE IUCHWIMIIKAAA MOJTUOIEHA UMEIOT 0OJee NIUTEIbHBIA CPOK CIIY>KOBI TPU UX
SKCIUTyaTalliM B YCTAHOBMBIIEMCS HEMPEpbIBHOM pexkuMme. [Ipy  HUKIMYecKHX pexuMax padoThI
AIIEKTPOIIEYe Ha CPOK CIyObl HarpeBaTesell BIUSIOT BCE MapaMeTphbl LUKJIA: BpeMsi pa3orpesa, pabouas
TEeMIEepaTypa, BpeMsl BBIIEPKKH, BpeMs OXJAXIECHUS U TeMIeparypa, A0 KOTOpPOH, INPOU3BOIUTCS
oxnaxaeHue. [1o cpaBHEHUIO CO CPOKOM CIIy>KObI HarpeBaTelsiel, paboTaroMX B HENPEPHIBHOM PEXKUME MPU
temriepatype 1650 °C, cpok cimyx0bl HarpeBareseii, paboTaroUX B [MUKINIECKOM PEeKUME, TTPH OXJTKICHUN
1o 1000°C cumxaetcs B 3 pasa.

K oCHOBHBIM (akTOpam, ONpEIeNIONUM CPOK CIIy)KObI HarpeBaTesei, OTHOCSTCS: TeMIIepaTypHO-
BPEMEHHON PEXUM pabOThl BJEKTPOINEYH, 3HAUEHUE YNEIbHON MOBEPXHOCTHOM MOIIHOCTH HarpeBaTesei,
croco0® peryiupoBaHus TemmepaTypsl neud, Tum atmocdepsl. Ilpu mmurtensHOil paboTe HarpeBartesneil B
YCTaHOBHUBIIEMCS PEKMME BCE OTKa3bl HarpeBaTeNel SBISIFOTCS BHE3AMHBIME B PE3YJIbTATE MEPETOPAHUS UITH
MEXaHUYECKOTO pa3pylIeHHs, TaK KaK COMPOTHBIIEHUE HarpeBaTesei MPakTUIeCKH HE YBETUIMBACTCS.

WHTerpanbHas HOpMallbHas U3TydaTeNbHasi CIIOCOOHOCTh AUCHIIMIMIIA MOJIMOIEHA TIPU TeMIepaType
npumenenus 1650 °C 6xmska k 0,7.

2. IloBepxHOCTHasI HATPY3Ka

KinroueBbIM  (pakTOpOM ONTHUMAJIBHOM CIIYy>KOBI  AJIEKTPOHArPEBATEILHOTO JJIEMEHTA  SIBIISICTCS
NPaBUJIBHBIA BBIOOP MOBEPXHOCTHOW HArpys3Kd 3JIEMEHTa B COOTBETCTBUHU CO CTPYKTYpOH IMeuH, cperoil u
TeMiiepaTypoil neun. Cxema HUXKE MPEJCTABISIET COOTHOIICHUSI MEXy TEMIEpaTypol Meyuu, TeMIepaTypoiu
JJIEMEHTOB M IOBEPXHOCTHOW HAarpy3KoM, KOIJa 3JIEKTPOHArpeBaTENIbHBIE JJIEMEHTHI HE 3arpakJaroTcs.
TeneBas 4acTh 3TO MOBEPXHOCTHASI HATPY3Ka P MCIIOJIB30BAHUU OOBIYHBIX TEMIIEPATYPHBIX OrPaHUYCHUH.

3HaueHHe yIEIbHONW MOBEPXHOCTHOM MOIIHOCTH ONpEAENseT HE TOJBKO TEMIEpaTypHOE MoJie IO
CEUEHHUIO HarpeBaTelid, HO U 3HAaY€HUS TEPMUUYECKUX HANpsKEHUH M JUHAMUYECKUX HArpy3oK OT
3JIEKTPOMArHUTHOTO TI0Jsl, BO3HUKAIOLIETO OT TOKAa, IPOTEKAIoLIero Mo HarpeBatensM. [IpeBbliieHue
MaKCHMaJbHO JOMYCTHUMBIX 3HAYEHMH YIEJIBHOM MOIIHOCTH MPHUBOJUT K MPEXKIEBPEMEHHOMY BBIXOIY
HarpeBaTesiell U3 CTpOs B pe3ysIbTaTe MEXaHUYECKOTO U TEPMUYECKOTIO Pa3pyIICHHUS.

PekomeHayemasi nOBepXHOCTHasA Harpyska

Temmnepatypa
neyu 1400 1500 1600 1650 1700
°C

IToBepxHOCTHAS
Harpyska B
paboueii vacTu
Br/cm?

<18 <15 <12 <10 <8
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OOO «Toprossrii fom «nekrpoKepamuxa»

YcTtaHOBKa KpeMHe-MonmbéaeHoBbIX (AMenuumag MonmoaeHoBbIX)
3NneKTpoHarpeBaTesibHbIX 3/IEMEHTOB

[Ipu  HOpManbHON  (KOMHATHOI)  TemmepaType  KpemHe-
MOJIMO/IEHOBBIC (IUCHIIMIIUA MOJUOICHOBBIE) AJIEKTPOHArPEBATEIbHBIC
AJIIEMEHTHl OYEHb XPYNKUE, a TMpH BBICOKUX TEMIEpaTypax OHHU
cTaHoBATCA MiIacTUYHbIMU. [loaTromy U-00pasHblii 37€MEHT  Jiydine
yCTaHaBIUBaTh BepTUKaIbHO. Eciu HeEoOXO0IUMO YCTaHOBUTH €ro
TOPU30HTAJIBHO HY>KHO BBIOpATh IMOJICTaBKY M3 BBICOKOTEMIIEPATYpPHOTO
M30JUpyoIero Marepuana. Konndyeckas 4acTp 3JI€MEHTa JIOJDKHA OBITH
BHYTpH meud. CHauyana (UKCHpYIOIAs 4YacTh HE JOJDKHA OBITh TYTO

3akperuieHa. Korzma sneMeHT Harpeercsl 10 BBICOKOM TemmepaTypbl —
3aKpenuTh Kpemde W TOorJa JJIEMEHT HE pa3pymuTcs (Ui JIydimieit _
paboThI 3IEMEHTOB UCIOJIB3YiTe (PUKCATOPHI M MPOBOJA IpearacMble ! 4
Hameil komnanuei). Bepx meun 10mkeH UMEeTh XOPOIIYIO TEIUIO3aIluTYy,
TeMIeparypa Bepxa nedyn He nopkHa npesbimarth 300°C. Hampspxenue
nomkHo ObiTh Hike 0,1 B Mexay ¢ukcupyommMm NOpoBOIOM U
aneMeHToM. UToObI n30exarh NOTEpH Teria nepeHecuTe GUKCUPYIOIUi
Bepx. Paccrosinue He MeHee 50 MM MeEXIy HMKHUM KOHIIOM (HUKcaTopa
U BEpXHEH MOBEPXHOCTHIO KUpHHUYa. DJIEMEHT AuaMeTpoM 6/12 MM He
MOJKET OBbITh UCIOJIb30BaH NpHU TOKe cBble 170A qnurenbHO. DIeMEHT

muameTpoM 9/18 MM He MOKET OBITh HCIIOJIb30BaH TIPU TOKE CBBIIIE
300A.

Onepauun ¢ neybro

1. Cymka (moaroToBka) me4u

HoBasi neub, WM 1medb, KOTOpasi IOJIT0e BPEMs HE HCIIOJb30Balach, JOJDKHA OBITH BBICYIICHA TEpeN
UCIIONIb30BaHHEM. TeMIiepaTypa CyIIKH BBI3bIBACT HHU3KOTEMIIEpAaTypHOE OKUcIeHne. [ meun MaleHbKOTo
pa3Mepa, KOTopasi COXHET JI0JIT0, HEOOXOJMMO OTKPBITh BOPOTA JUISI TPOBETPHUBAHHS. BOpOTa MOKHO 3aKpBITH
HATOJIOBUHY C MOBBILIEHUEM TEMIIEPATYPhI CYIIKH U 3aKpbITh MOJIHOCTHIO Mpu TemmnepaType 6osee 1000 °C.

2. Craprt neun

Ecin meunr Oblia BBICYIIICHA, WJIM HC HYXAACTCA B CYHIKEC, MOXHO Ha4daTb IMOABEM TEMIICPATYPHI.
UtoObI H30€KaTh MEPCrpy3KU IO TOKY U SJICKTPHUICCKOI'o yaapa, H606XOI[I/IMO BBIITIOJIHUTD CIICAYIOIIUC 1Iaru.
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OOO «Toprossrii fom «nekrpoKepamuxa»

Manenskast meub (MomHOCTh < 100 kBT) bonbsmas neus (MomHOCTH 100 - 500 KBT)
Temneparypa neuu, °C Hanpsoxenue Temmnepatypa neun, °C Hanpsoxenue
20 - 150 1/3 pabouero 20 - 300 1/3 pabouero
150 - 500 2/3 pabouero 300 - 700 2/3 pabouero
500 - PaGouas Temneparypa noJiHoe pabouee 700 - Pabouas Temneparypa noJiHoe pabouee

3. 3amena 3jieMeHTOB

Ecinn oguH M3 HarpeBaTEIbHBIX JJIEMEHTOB HOBPEXKIECH MpH padoTe, TO HEOOXOAUMO ONpPENEIUTh
NOBPEXKICHHBIA HarpeBareib, W IOATOTOBUTh 3aMeHy. Ilpu wW3BIeUeHHM NOBPEXIEHHOIO HarpeBarels
HEOOXOIMMO OCIIa0UTh 3a)KUM U OTCOEIUHHUTH ITPOBOJI OT JEMEHTA /10 IIMHBI, yOpaTh KEpaMUUECKYIO BaTy U
U3BJIeYb HarpeBaTesb yepes kupnud. [1o3xke, He00X0IMMO BCTABUTh HOBBIN 3JIEMEHT C BepXa [1€4H, 3aKPEIUTh
NPOBOJ, 3aIIOJHUTH IPOMEKYTOK KEpaMUYECKON BaTOM U HaYaTh NOJHUMATh TEMIIEPATYpy.
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TexHu4yeckne aaHHble KpeMHe-monubaeHoBbIX (MoSi;) anekTpoHarpeBaTeneun

1. ©6/12 mm 1700 kpeMHe-M0/1101eHOBBIE YJIeKTPOHATrPeBaTeIbHbIE 3J1eMeHThI

(Oucunuyud monubdeHoesbIx, cunuyud MmonubdeHO8bIX)

T'opsiuas
padouas
qJacTb
150 180 200 250 300 350 400 450 500 550 600
XoJi01HbIE
BbBIBObI
868 994 1092 1330 1568 1806 Bt (W) — MOIIHOCTH
150 0.044 0.051 0.056 0.068 0.080 0.092 OMm (2) — TepMuyYecKoe CONMPOTUBJIEHUE
6.2 7.1 7.8 9.5 11.2 12.9 B (V) - paGouee HanpsikeHne
882 1022 1120 1358 1582 1820 2058
200 0.045 | 0.052 0.057 0.069 0.081 0.093 | 0.105
6.3 7.3 8.0 9.7 11.3 13.0 14.7
924 1064 1162 1386 1624 1862 2100 2338 2562
250 0.047 | 0.054 0.059 0.071 0.083 | 0.095 | 0.107 | 0.119 | 0.131
6.6 7.6 83 9.9 11.6 13.3 15.0 16.7 18.3
924 1078 1162 1386 1624 1862 2100 2338 2562
270 0.047 | 0.055 0.059 0.071 0.083 | 0.095 | 0.107 | 0.119 | 0.131
6.6 7.7 8.3 9.9 11.6 13.3 15.0 16.7 18.3
938 1092 1176 1414 1666 1876 2114 2352 2576 2828 3052
300 0.048 | 0.056 0.060 0.072 0.085 | 0.096 | 0.108 | 0.120 | 0.132 | 0.144 | 0.156
6.7 7.8 8.4 10.1 11.9 13.4 15.1 16.8 18.4 20.2 21.8
980 1120 1218 1456 1680 1919 2156 2394 2632 2856 3094
350 0.050 | 0.057 0.062 0.074 0.086 | 0.098 | 0.110 | 0.122 | 0.134 | 0.146 | 0.158
7.0 8.0 8.7 10.4 12.0 13.7 15.4 17.1 18.8 20.4 22.1
1022 1162 1260 1480 1722 1960 2198 2436 2660 2898 3136
400 0.052 | 0.059 0.064 0.076 0.088 | 0.100 | 0.112 | 0.124 | 0.136 | 0.148 | 0.160
7.3 8.3 9.0 10.6 12.3 14.0 15.7 17.4 19.0 20.7 22.4
1176 1274 1512 1750 1974 2212 2450 2688 2926 3150
450 0.060 0.065 0.077 0.089 | 0.101 0.113 | 0.125 | 0.137 | 0.149 | 0.161
8.4 9.1 10.8 12.5 14.1 15.8 17.5 19.2 20.9 22.5
1554 1778 2016 2254 2492 2730 2954 3192
500 0.079 0.091 0.103 | 0.115 | 0.127 | 0.139 | 0.151 0.163
11.1 12.7 14.4 16.1 17.8 19.5 21.1 22.8
1820 2058 2296 2534 2744 2982 3220
550 0.093 | 0.105 | 0.117 | 0.129 | 0.140 | 0.152 | 0.164
13.0 14.7 16.4 18.1 19.6 21.3 23.0
1848 2072 2310 2548 2786 3024 3248
600 Y CJIOBUS: 0.094 | 0.106 | 0.118 | 0.130 | 0.142 | 0.154 | 0.166
Temneparypa 1500°C | 13.2 14.8 16.5 18.2 19.9 21.6 23.2
. 140 A
?["e”p""ec“"“ oK 125 2352 | 2590 | 2828 |3052 | 3290
650 OBEPXHOCTHA Br/ent 0.120 |0.132 |0.144 |0.156 | 0.168
Harpysia 168 |185 202 |21.8 |235
2604 2842 3108 3318
700 0.133 0.145 | 0.159 | 0.169
18.6 20.3 22.2 23.7
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OOO «Toprossrii fom «nekrpoKepamuxa»

2. 09/18mm 1700 kpeMHe-M0JINOIEHOBBIE YJIEKTPOHATPeBaTeIbHbIE 3JIEMEHThI.

Paoouasn
ropsiuasi
qacTb
150 180 200 250 300 350 400 450 500 550 600 650 700 750 800
XoJ10AHbIE
BbIBOAbI
1350|1550 [1675 |2025 (2375 2725 [3050 |3400 [3750 |4100 [4425 |4775 [5125 |5475 |5800
250 0.0216 {0.0248 0.0268 [0.0324 [0.0379 ]0.0436 |0.0488 [0.0544 [0.06 0.0656 |0.0708 |0.0764 [0.0819 [0.0876 |0.0928
5.4 6.2 6.7 8.1 9.5 10.9 12.2 13.6 15.0 16.4 17.7 19.1 20.5 219 232
1375|1600 1725 [2075 [2425 [2750 |3100 [3450 [3800 [4125 |4475 [4825 |5175 |5500 [5850
300 0.022  0.0256 [0.0276 |0.0332 [0.0388 |0.044 [0.0496 ]0.0552 [0.0608 |0.066 [0.0716 |0.0772 [0.0828 |0.088 [0.0936
55 6.4 6.9 8.3 9.7 11.0 12.4 13.8 15.2 16.5 17.9 19.3 207 |22.0 23.4
1425 |1625 [1775 [2125 {2450 |2800 |3150 |3500 [3825 |4175 [4525 |4875 |5200 5550  [5900
350 0.0228 [0.026 0.0284 [0.034 [0.0392 |0.0448 [0.0504 [0.056 [0.0612 |0.0668 [0.0724 [0.078 |0.0832 |0.0888 |0.0944
5.7 6.5 7.1 8.5 9.8 112 12.6 14.0 153 16.7 18.1 19.5 20.8 222  |236
1475 |1675 [1825 |2150 (2500 |2850  [3200 3525 [3875 |4225 [4575 4900 (5250 |5600  [5950
400 0.0236 0.0268 [0.0292 0.0344 [0.0400 |0.0456 [0.0512 |0.0564 [0.0620 |0.0676 [0.0732 |0.0784 [0.0840 |0.0896 [0.0952
5.9 6.7 73 8.6 10.0 11.4 12.8 14.1 15.5 16.9 18.3 19.6 21.0  |224 |238
1725  |1850 |2200 [2550 [2900 3225 |3575 (3925 [4275 |4600 |4950 [5300 |5650 5957
450 0.0276 |0.0296 [0.0352 |0.0408 |0.0464 |0.0516 [0.0572 [0.0628 |0.0684 [0.0736 |0.0792 |0.0848 |0.0904 [0.0956
6.9 7.4 8.8 10.2 11.6 12.9 143 15.7 17.1 18.4 19.8 212|226 23.9
1900  |2250 |2600 [2925 3275 3625 |3975 |4300 |4650 5000 [5350 [5675 |6025
500 0.0304 [0.036 |0.0416 |0.0468 [0.0524 |0.058 |0.0636 |0.0688 [0.0744 |0.0808 |0.0856 [0.0908 |0.0964
7.6 9.0 10.4 11.7 13.1 14.5 15.9 17.2 18.6  |20.0 214 227|241
2300 [2625 2975 [3325 3675 |4000 [4350 [4700 [5050 [5375 {5725 |6075
550 0.0368 |0.042 |0.0476 [0.0532 [0.0588 |0.064 |0.0696 [0.0752 |0.0808 |0.086 [0.0916 [0.0972
9.2 10.5 11.9 13.3 14.7 16.0 17.4 18.8 20.2 21.5 229 |243
2325 2675 |3025 (3375 [3700 |4050 |4400 [4750 [5075 |5425 |5775 6125
600 0.0372 |0.0428 [0.0484 0.054 [0.0592 |0.0648 [0.0704 |0.076 [0.0812 |0.0868 [0.0924 ]0.098
93 10.7 12.1 13.5 14.8 16.2 17.6 19.0 203 217 |23.1 245
2725|3075 |3400 |3750 [4100 4450 [4775 |5125 |5475 |5825 [6150
650 0.0436 0.0492 [0.0544 [0.0600 [0.0656 |0.0712 [0.0764 [0.0820 |0.0876 |0.0932 |[0.0984
10.9 12.3 13.6 15.0 16.4 17.8 19.1 20.5 219 233 24.6
2775  |3100 |3450 |3800 [4150 |4475 [4825 |5175 |5525 |5850  [6200
700 0.0444 10.0496 [0.0552 [0.0608 [0.0664 |0.0716 [0.0772 [0.0828 |0.0884 |0.0936 |0.0992
11.1 12.4 13.8 15.2 16.6 17.9 19.3 20.7 22.1 234|248
Bt (W) —moumocts 3150|3500 [3850 4175 (4525 4875 |[5225 |ss550  [5900 [o.1
750 Owm (Q) — conporusinenne 0.0504 [0.056 0.0616 |0.0668 |0.0724 ]0.078 ]0.0836 |0.0888 [0.0944 [0.1
B (V) — pabouee HanpspxeHUE 126 [140 [154 167 |18.1 195 [209 |222 236 |25
Ycnosus:
500 Temneparypa snementa 1500 °C 3200 3550 |3875 [4225 [4575 |4925 [5250 |5600 5950  |6300
o 0.0512 |0.0568 [0.062 [0.0676 [0.0732 |0.0788 [0.084 |0.0896 |0.0952 |0.1008
DneKTpHeckuii Tok 140 A Ji28 {142 [155  |eo  |183 197|210 [224  |238 |252
IToBepxHOCTHas Harpy3ka 12,5Bt/cm
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OOO «Toprossrii fom «nekrpoKepamuxa»

3. 06/12 mm 1800 KpemHue-Mo1101eHOBBIE 3JIeKTPOHArpeBaTeJIbHbIE 3JIeMEHTBI.

Pabouas
ropsiaasi
4acTh 150 200 250 300
Xo0J10JHbIE
BBIBO/IbI
0.054 OMm () 0.069 0.083 0.098
200 54B (V) 6.9 8.3 9.8
538 BT (W) 686 827 975
0.056 0.071 0.085 0.100
250 5.6 7.1 8.5 10.0
562 710 850 998
0.059 0.073 0.087 0.102
300 5.9 7.3 8.7 10.2
585 733 874 1022
0.060 0.075 0.089 0.104
350 6.0 7.5 8.9 104
601 749 889 1037
0.062 0.078 0.092 0.105
400 6.2 7.8 9.2 10.5
616 780 920 1053
4. 09/18 mm 1800 Kpemue-Mo1m01eHOBBIE 3JIeKTPOHArpeBaTeJIbHbIEC 3JICMEHTBI.
Pabouas
ropstuast
4acTh 150 200 250 300
XoJ10a4HBIE
BoiBoabl
0.0244 Om (Q) 0.0311 0.0375 0.0440
200 45B (V) 5.7 6.9 8.1
827 Bt (W) 1053 1271 1400
0.0251 0.0318 0.0382 0.0447
250 4.6 59 7.0 8.2
850 1076 1295 1513
0.0258 0.0323 0.0389 0.0453
300 4.7 59 7.2 8.4
874 1092 1318 1537
0.0329 0.0396 0.0461
350 6.1 7.3 8.5
1115 1342 1506
0.0336 0.0405 0.0468
400 6.2 7.5 8.6
1139 1373 1583
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e SrEKTPO
et QA KEPAMIIKA

000 «Th «3nekTpoKepamuka»
456910 r. CaTtka YensbuHckomn obnactu, yn. MonoaéxHasa a.1, ocdmc 1
Ten./dakc (35161) 3-35-59, (35161) 3-36-69

E-mail: ElectroKeramika@rambler.ru WHTepHeT: http://Iwww .si-c.ru
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