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00O «Toprossiii oM «AnekrpoKepamuka

Kapbua kpemHueBble (SiC) anekTpoHarpeBatenu

(cnoco6 uszzomoesnieHus — nnacmu4Hoe ¢ghopmMmoeaHue)

KapOun kpeMHHEBBIH 3IIEKTPOHArPEBATENbHBIN AIEMEHT — 3TO Pa3HOBUAHOCTh HEMETAIIIMYECKOTO
BBICOKO - TEMIIEPATYPHOTO AJIEKTPUYECKOTO HarpeBaTEIbHOIO MIEMEHTA.

OTOOpHBII, BBICOKOIO KauecTBa KapOWJ KPEMHHH 3€JeHBIH, SBISETCS OCHOBHBIM 3JEMEHTOM JUIs
npou3Bo/CcTBa Harpesarenel. Crioco® M3roTOBIEHUS HarpeBarenel - INIacCTUYHOe (OPMOBAHME, B PE3yJbTaTe
KOTOPOT'0 HarpeBaTesH MOJIy4atoTCs CIUIOIIHBIMY, C LIENbIO MOJIyYeHHs XOJIOAHbBIX BEIBOJOB, HATPEBATEIbHBIE
JJIEMEHTHI TPONUTBIBAIOTCS KPEMHHUEBBIM CIUIABOM. B OTIMYMM OT METalNIMY4eCKUX HarpeBaTeIbHbIX
3JIEMEHTOB, KapOu KPEMHHUEBBIE JIEKTPOHATPEBATEIN MOTYT NPUMEHATHCS IIPU BBICOKUX TeMIepaTypax (10
1300 - 1450 °C Ha mOBEpXHOCTH HarpeBartesieil), B mpoiecce padoThl HE OKHUCISIOTCS, MaJIO TIOJBEPraloTCs
nedopmMariy, He MoIBEPraroTcs KOPPO3UH, JIETKO YCTaHABINBAIOTCS B I1€4b, MOTYT OBITh JIETKO 3aMEHEHBI 03
JUINTENTbHOM OCTAaHOBKHM I€YH, UMEIOT Oojiee JUIMHHBINA CPOK KCIuTyaTanuu. [loaTomy xapOuj KpeMHHUEBBIH
3JIEKTPOHArpeBaTeb ILIMPOKO HCIOJIb3YETCsl B Pa3IMYHBIX BBICOKOTEMIIEPATYPHBIX JIEKTPUUECKUX Medyax U
JPYTHX 3JIEKTPOHArpeBaTeIbHBIX MPUOOpaxX MpH MPOM3BOACTBE MarHUTa, KEPAMHUKH, CTEKJIA, B MOPOIIKOBOM
METAJUIypIrUH, B METAJULyPriuH, MALIMHOCTPOEHHUH U T.JI.

bnaronapst HoBoMy mpoleccy MpOU3BOJACTBA XOJOHBIX BBIBOJIOB, Y/IE€IbHOE CONPOTHUBIICHNE paboyei
YacTU 3HAYMTEIBHO BBIIIE, YEM CONPOTHBICHHE MAaTepHalOB XOJOJHBIX BBIBOAOB, B PE3y/lbTaTe 4ero npu
NPOXOXKIECHUH 3JIEKTPUYECKOr0 TOKAa 4yepe3 HarpeBaTeslb OCHOBHAs 4acThb TeIIa BBLAENAETCA Ha paboueil
4acTH, a MPONUTAHHBIE BBIBOJA, KOTOpBIE MPOXOIAT depe3 (yTEepOBKY IE€UYH, OCTAIOTCS XOJIOAHBIMHU, YTO
NPUBOJUT K YBEIMUYCHHUIO CPOKAa CIIyKOBbI, 3KOHOMUHM 53HEPrUM, MHUHHMAJbHBIM  TEIUIONOTEPSM MU
MHUHHAMAJIbHBIM HapyIICHUSM (YTEPOBKH IEYH.

K ocHOBHBIM (QakTopam, ONpeAesSIIOIIUM CPOK  CIYKOBI  3IIEKTpOHArpeBaTelisi, OTHOCSTCA:
TEMIIEpaTypHO-BPEMEHHON pexXUM pabOThl 3NMEKTPOIEUH, 3HAUCHHUE YJIEIbHOW MOBEPXHOCTHONW MOIIHOCTH,
CXeMa COEeIMHEHUs HarpeBaTelei, Cllocod peryaIupoBaHus TEMIIEPATypbl I€YH, COCTAB EYHOU aTMOC(EpHI.
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BMAbIMTManGHeMeHTa
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Tum: ED

OD BHeWHUM 1UaMeTp B MM

HZ pnunHa 30HBI HarpeBa B MM

CZ nmivHa XOJIOJAHOI'O BBIBOJA B MM
OL oOmas qjiuHa B MM

[Ipumep: Tun ED

OD=25 mMm, HZ=400 MM,

CZ=400 mm OL=1200 MM,
conpotusnenue 0.90 Om Q
Crenudukarus 3J1eMeHTa;
Kpewmnwnii ED, 25/400/400/0.90 Q

Tun: 3 ED

OD BHEWHU 1UaMeTp B MM

HZ nnwunHa 30HBI HarpeBa B MM

CZ nnvHa XOJO0JHOIrO BBIBOJA B MM
czl nanTMHA MPUCTABHOTO BBIBOJA B MM
OL oOmias niuHa B MM

[Mpumep: Tun 3 ED

OD=25 mMm, HZ=400 MM,

CZ=70 mmM, cz1=340 MM,

OL=1220 mwm,

COTIPOTHBIIEHHUE OroBapuBaetcs ()
Crienuukanust HarpeBaTess:
Koewmnnii 3ED. 25/400/70/340/

Tom: U

OD BHemHu# AHaMeTp B MM

HZ nnwna 30HBI HarpeBa B MM

CZ jmmHa XOJIOJHOTO BRIBOJIA B MM
OL oOmas jiMHa B MM

A pasMep MeXITy CTEPKHIMH B MM
[Tpumep: Tun U

OD=20 mMm, HZ=300 mMm, CZ=400 MM
OL=700 MM, A=60 MM, cONpPOTHBIICHNE
2.24 0m Q

Crnenudukanus 371eMeHTa:

Kpemnunit U, 20/300/700/60/2.24 Q

Tum: W

OD BHemHui AMaMeTp B MM

HZ nnuna 30HBI HarpeBa B MM

CZ pnawHa XOJOAHOTO BEIBOJIA B MM
OL o6mias quHa B MM

A pazmep MEeXIy CTePKHSIMHU B MM
IIpumep: Tun W

OD=20 mm, HZ=250 mm, CZ=350 MM,
OL=625 MM, A=52 MM, COIIPOTUBIICHHE
0.90 Om Q

Crenungukanus 1eMeHTa:

Kpemunit W, 20/250/625/52/0.90 Q
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Twum: SC

OD BHemHu JuaMeTp B MM

HZ nnwvna 30HBI HarpeBa B MM

CZ nnuHa XOJIOJHOTO BRIBOJIA B MM
OL oOmias gaiuHa B MM

[Mpumep: Tun SC

OD=25 mm, HZ=300 MM, CZ=200 MM,
OL=700 MM, conpoTUBICHUE

1.59 0m Q

Crienuduxanus 3JIeMeHTa:

Kpewmnmnii SC, 25/300/700/1.59 Q

Tum: SCR

OD BHemHu JuaMeTp B MM

HZ nnwna 30HBI HarpeBa B MM

CZ nnmHa XOJIOJTHOTO BRIBOJIA B MM

OL oOmias giuHa B MM

ITpumep: Tun SCR

OD=31.7 mm, HZ=305 mMm, CZ=241 MM,
OL=546 MM, CONIPOTUBIICHHE

4.46 Om Q

Crienuduxanus >JIeMeHTa:

Kpemnwnit SCR, 31.7/305/546/4.46 Q

Tum: UX

OD BHemHui AMaMeTp B MM

HZ nnuna 30HBI HarpeBa B MM

CZ pnawHa XOJOAHOTO BEIBOJIA B MM
OL o6mias quHa B MM

Ipumep: Tun UX

OD=30 mm, HZ=400 MM, CZ=300 MM,
OL=700 MM, connpoTUBJIeHUE

2.76 Om Q

Crenunukanus 1eMeHTa:

Kpemnwnit UX, 30/400/700/2.76 Q

Tumn: GC

OD nuametp 30HBI HArpEeBa B MM

OD1 auametp X0JIOAHOTO BHIBOJA B MM
HZ nnuna 30HbBI HarpeBa B MM

CZ pnavHa XOJIOZHOTO BEIBOJIA B MM
OL o0mas qmHa B MM

pumep: Tun GC

OD=18 mm, HZ=800 MM, CZ=450 MM,
OL=1200 MM, OD1=28 MM,
conpotusnenue 1.6 Om Q
Crenudukanus 3JIeMEHTa:

Kpemnnit GC, 18/800/450/1.6 Q
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dusnyeckue cBomcTBa 3NemMeHTa

VY neneHebIN Bec 2.6~2.8 r/em’ [Ipenen mpoyHocTH HA U3TUO > 3000 xr
TBepaocts o Moocy >9 [Ipenen mpoyHOCTH HA PACTIKEHNE > 150 xr/cm’
[TopuctocTh <30% WznyyatenpHast ClIoCOOHOCTh 0.85

Koaddunment nuaelHOrO pacuimpeHus, TEIIONPOBOIHOCTh U yJeNbHAasl TEIIIOEMKOCTh AJIEMEHTa
OyAyT U3MEHATHCS C U3MEHEHHEM TeMIlepaTypbl. OTHOCUTEIbHBIE JaHHbIE IPUBEACHBI B TA0IHIIE:

Koadhpumment
o VY nenpHas
Temneparypa JIMHEWHOI' O TemnnonpoBoIHOCTh
TEIUIOEMKOCTh
paciupeHus
°C 10 m/°C Kkan/(m °C) kai/(r °C)
0 / / 0.148
300 3.8 / /
400 / / 0.255
600 43 14-18 /
800 / / 0.294
900 4.5 / /
1100 / 12-16 /
1200 4.8 / 0.325
1300 / 10-14 /
1450 52 / /
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XuMunyeckue cBOMCTBA 3rieMeHTa

1. AHTHOKCHIAHTHBIE CBOMCTBA JJIeMEHTA

HarpeBatenbHblil 31IeMEHT HaUWHAET TIOJIBEPraThCsl OKUCICHUIO HAa BO3/IyXe MPHU TeMIIepaType CBBIIIE
800 °C m Ha TOBEpXHOCTH TOpsiUEH 30HBI HaYMHAET OOpa30BBIBATHCA 3amuTHas TwieHka wu3 Si0,, korma
temrneparypa pgocturaetr 1000-1300 °C, zammrHas mieHka BblkpucTaumzoBbiBaercss npu 1300 °C u
JIOCTUTAeT ONpEeIeNICHHOW TONIMMHBL, Koraa Ttemmeparypa npocturaer 1400 °C, uyto pemaeT mpoiecc
JAJIbHEHIIEr0 OKHUCIEHHUsI OYeHb MelJIeHHbIM. Ecnu mpopomkuTe HarpeBanue cBbiie 1450 °C, 3amuTtHas
TIeHKa Oy/eT MOBpEeXIeHA U CKOPOCTh OKUCIICHHS OyneT ObICTpee, CIIeOBATEIbHO U AJIEMEHT Pa3pyIIUuTCs
owIcTpEe.

Hecmotps Ha TO, 4TO 37€MEHT OyJEeT OKHCIATHCS OYeHb MEIJICHHO B MPOLIECCE UCIIOJIB30BAaHUS, 3TO
TaK)Ke€ NPUBEAET K  YBEJIMUYCHHWIO COMPOTHBICHHS IPU JaJbHEHIIEM JUIMTEIFHOM NPUMEHEHUH, TaKOH
NPOIIECC HA3BIBACTCS «CTAPCHUEM.

UTo0Bl COKpAaTUTh CKOPOCTh CTapeHHUs, HMCIIOJIB3YETCs CIEeHallbHAs TEXHOJIOTHS PaclpOCTPaHECHUS
3alIMUTHOW TJICHKH HA TOBEPXHOCTHU TOpsiYeil 30HBI B IpOIECCEe MPOM3BOJCTBA, KOTOpash YBEIUYHMBACT
AQHTHOKCHJIAHTHBIC CBOWCTBA AJIEMEHTA U YBEIIMYUBACT CPOK €T0 CITYKOBI.

2. Bausinue meJiouei 1 OKCHI0B IIeJ0YHBIX METAJJIOB HA YJIEMEHT.

[lemoun M OKCUABI MIEIOYHBIX METAUIOB OyIyT BCTymath B peakiuio ¢ SiC npu temmeparypax 1300
°C ¥ BBIIENATH BEIIECTBO, KOTOPOE BBI3BIBAET MLIEIOYHO-XUMHUYECKYIO KOPPO3HIO W MOXKET BIHATH Ha
pPacKaJeHHOCTb JJIEMEHTA.

3. Biusinve pacnjiaBjJeHHOr0 MeTAJLJIa HAa 3JIEMEHT.

HGKOTOpHe MCTAJJIBI, TAKUEC KakK KO6aJ'II>T, HUKEJIb, XpOM U T.J. MOT'YT IOBPECKAATh 2JICMCHT IIpH
TEMIICPATYPC IIaBJICHUSA U COKpallaTb CPOK CJ'IY)KGLI QJICMCHTA.

3ﬂeKTpI/I‘-IeCKMe CBOMCTBA 3f1IeMeHTa

HarpesarenbHble DJIEMCHTBHI gooo
UMEIOT JIOBOJBHO OOJBIIOE YyAETBHOE
COTNPOTHUBIICHUE. 7000

I[Ipuy  HarpeBe B  BO3IyXE, .
MOBEPXHOCTHAs TeMmImeparypa ropsueir o E000
3oubl jgocturaer 1050 °C. Hopwma E
conmpoTuBicHus npu  otom  600-1400 = 5000
Om*MmM?/M. BenuunHa CONPOTHBICHUS o \
U3MEHSICTCS c MOBBILICHUEM % 4000
TeMIIepaTypbl. JTO TOKa3bIBaeT KpUBasi, E \
XapaKTepH3yoIast mmenenns g 2000 \
CONPOTHBICHUS B 3aBHCUMOCTH  OT E‘ o \1 N
TEMIIEpaTypbl:  CHIDKEHHE  3HAa4eHUH O P oy

"'h...““‘

COIIPOTUBJICHUSA IpOUCXOJUT npu ‘-\\\\.\:

temrepatypax 10 800 °C u nosbllIeHUE
3HAaYCHUH COIIPOTUBIICHUS pu
temneparypax 6omnee yem 800 °C.

0 200 400 a60a g00 1000 1200 1400 1600

IToBepxHOCTHAs TeMIlepaTypa 31eMEHTOB, °C
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YHpaBneHMe npuknagbiBaeMbiMN TeMMNepPaTypHbIMU U NTOBEPXHOCTHbLIMUN Harpy3kamMmu

Ha HarpeBaTeJibHble 3JIeMeHTbIl B Pa3JIM4HbIX cpeaax.

Temmneparypa B | IloBepxHOCTHas .
Cpena P pr BEPXHOCTH , | HeWicTBue Ha 3IEMEHT Pemenue
neun, °C Harpyska, Br/cm
AmMMHax 1290 3.8 YMEHBLUACT 3AUHTHYIO AKTHBAIHS B TOUKE POCHI
000JI0YKY
CO, 1450 3.1 Paspymaer (pasbenaer) | 3ammra KBapueBoi TpyGoii
18% CO 1500 4.0 He neiictByer
20% CO 1370 38 C 3epHO JeiicTBYeT Ha
3AIUTHY0 000JI0UKY
I'amoren 704 3.8 Paspymaer, ymerpuiacr 3anuTa KBapueBoi Tpy6oii
3AIUTHY0 000JI0UKY
VrIeBoopon 1310 31 YMeHbLIaeT 3aIUTHYIO 3aIoJHEeHUE 1OCTaTOUYHBIM
000710UKy KOJIMYECTBOM BO31yXa
Bonopon 1290 3.1 C 3epno pu Temnepatype AKTHBaIys B TOYKE POCHI
3arpsA3HsET
Meran 1370 31 VMEHBIIAET 3aIUTHYIO
000JI0YKY
N 1370 31 CDOpMI/IpyeTVSIN §
M30JMPYIONIUH CIIOM
Na 1310 3.8 Paspymaer (pasbenaer) | 3ammra KBapueBoi TpyGoii
SO, 1310 3.8 Paspymaer (pasbenaer) | 3ammura KBapueBoii Tpy6oii
Bakyym 1204 3.8
Kucnopoz 1310 3.8 Oxuciser
Bona (pas oe .
A (pasiin 1090~1370 3.1-3.6 Mopmmpyer ripar Si
COZIepIKaHHE)

CrolikoCTh HarpeBaresiell NMpH SKCIUTyaTallud B aTMocdepe YIJIEeKHCIOro rasa Takas jke, Kak IpH
JKCIUTyaTallUd B BO3AYIIHON cpene. Kuciopon HECKOIBKO CHUXAET CPOK CIIyKObl HarpeBaTenedl Io
CpaBHEHHWIO C BO3AYIITHOW aTMocdepoil. B Bomopose M B cMecw BOAopoaa M a3oTa (JIMCCOIMHUPOBAHHBIN
aMMHaK) HarpeBaTelu MOTYT pabortaTh mnpu Temmneparype He Bbimie 1300°C Ha uX aKTUBHOW MOBEPXHOCTH.
[lpu npumenenun B atMmocdepe c coxaepkanueM Bojopona 10 20% HEOOXOAMMO CHMXKATh 3HAYEHHE
JIOIYCTUMOM MOBEPXHOCTHOM MOIIHOCTHU 3jeKTpoHarpeBateneil Ha 40%, ¢ comep:kaHHEM BOJOpOJA CBBIIIE
20% - Ha 60%. B Bakyyme xapOua KpeMHUEBbIE HarpeBaTelu MOKa3bIBalOT HU3KHM CpPOK Ci1ykObl. BogsHoi
nap npu Ttemieparype Bbime 750 °C cnocoOCTByeT OBICTpOMY OKHCIICHUIO HarpeBaTelied U pe3KoMy
CHIDKEHHMIO MX CTOHKOcTH (B 2-3 pasa). IlosTtomy cymiky medeit HE0OXOIMMO NPOBOAUTH HPU OTKPBHITOM
nsepie g0 remreparyp 300 - 400 °C. YrieBogopoasl - MeTaH, aproH, OyTaH, IPUPOTHBIN Ta3, PACUICTUISASACH
OpU  BBICOKOM  TeMieparype, MNpUBOIAT K  HayrjaepoxkuBaHuio  HarpeBareneil.  ConepikaHue
YTIEPOACOAEPIKALLET0 Ta3a B COCTaBe aTMOC(ephl HE JOHKHO MpeBbIaTh 2%. DTop, XJ10p, OpoM pazpyliaroT
Harpesareinu rpu temneparype Boime 700 °C.

WWW.SI-C.Iu
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HOBerHOCTHaﬂ Harpy3ka aJfieMeHTa

KimroueBoii (hakTop uIsi ONTHMAITBLHOM CITYKOBI 3JIEMEHTa — 3TO MPaBWIBHBIN BBIOOP TTOBEPXHOCTHOMN
Harpy3KH 3JIEMEHTa B COOTBETCTBUU C KOHCTPYKIIMEH II€UH, CPEJOW U TeMrepaTypoi. 3HadeHHe yACIbHON
TIOBEPXHOCTHON MOIIHOCTU OIpEeNisieT TeMIIepaTypHOe IMOoJie MO CEUEHUIO HarpeBatelss OT €ro IeHTpa K
MoBepxHOCTHU. [IpeBrillieHNEe ONTUMANBHBIX 3HAYEHUN YIEIBHON IMOBEPXHOCTHON MOIIHOCTH MPUBOJUT K
MPEXIEBPEMEHHOMY BBIXOJly HarpeBarteliell U3 CTpOs B OCHOBHOM H3-3a PaCTPECKHUBAHHS W IMEpEropaHus, a
TaK)Ke BO3MOKEH Pa3orpeB BBIBOJOB Harpesaress. Hike mpencraBieHbl UG PHI, TTOKa3bIBAIOIINE OTHOIICHUS
MEXKJly TEMIIEpATypoH Meun, TEMIEpaTypoil 3IeMeHTa U TOBEPXHOCTHOW HArpy3KO# 3JIeMEHTa P YCIOBUH,
KOTJIa U3JIyYEHHE JIEMEHTA HE 3arpa)k1aeTcsl.

Pexomenayemasi HOBepXHOCTHasi HATPY3Ka:

Temmneparypa
neyun 1100 1200 1300 1350 1400 1450
°C

[ToBepxHOCTHAs
Harpyska B
paboueli yacTu
Br/cm?

<17 <13 <9 <7 <5 <4
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PexoMeHganmu mo yCTaHOBKE U IKCILIYAaTAIIMH KapOuJ KpeMHHUEBbIX 3JIeKTPOHATpeBaTe el

1. Tak KaK 37€MEHT O4Y€Hb XPYNKHM, OyJbT€ OCTOPOXKHBI MPU YCTAHOBKE U IKCIUTyaTallUH, 4TOOBI n30exKaTh
MOBPEXKICHUS.

2. Ilpe:xxkae 4em HCHO/Ib30BAaTh HOBYIO Ie4b, WIH Ie4Yb, KOTOPasi [0JIr0 He HCIOJb30BAJIaCh - Mepes
HA4aJI0M padoThl HE0OX0AUMO ee BBICYIIUTD. /1l CYIIKH MOKHO HCII0JIb30BaTh CTapble 3J1eMEeHThI MU
Apyrue MCTOYHMKHU TellIa.

3. IIpu po3xure ne4u, €ClIH €CTh BBIACICHUE BOJBL, I1€4b JOJDKHA UMETh OTBEPCTHE UIA BBIXOAA BOISHOIO
napa Win JpyTux He HY>KHBIX Ta30B, JJIS 3alIMTHI U YBEJIMYCHHSI CPOKa CITY»KObI HArpeBaTeIbHbIX 3JIEMEHTOB
4. Kapbua KpeMHHEBBIH 3JIEKTpOHArpeBaTeb padoTaeT Kak MpU MEPEeMEHHOM TOKE, TaK M MPH MOCTOSHHOM,
YTOOBI HCIIOJB30BATH AIIEKTPOHATPEBATENh HEOOXOJMMO NPUTOTOBUTH PETYIHUPOBOYHBIN TpaHChopMarTop,
BOJIBTMETP, aMIIEPMETP WM KPEMHUEBBIH KOHTPOJIbHBIN TpaHchopmartop.

5. Ilpu ycraHOBKE B I€4b OYEHb BaXXHO M30eraTh KECTKOM (hUKcaluu HarpeBaTenel, 0OecneuuTb UM
CBOOO/THOE MEepEeMEIIEHUE NTPH TEIJIOBOM PaCIIMPEHHH.

6. YroObl n00MTBCS ONTHMANBHOH TeMIepaTypbl Ie4dH, He00X0AMMO 4YTOObI CONPOTHBJICHHE
HarpeBareJeiil He npeBbImago 6oee yem +/- 10%.

7. ConpoTHUBIIEHUE HArPEBATEIbHBIX JIEMEHTOB YKa3aHO B KOHIIE paboyell 4acTu HarpeBaTessi MeJIOM.

8. BeinyuHa conpoTuBIIeHNs HATPeBaTeell B epBble TPH Yaca padoTsl, yBeauuusaercs Ha 30%.

9. 3amep BeJIMYMHBI CONPOTUBICHUS HOBOTO M OTPaOOTAHHOIO 3JIEKTPOHArpeBaTessl, MOXKET MPOU3BOIUTHCS
TOJIBKO Ha HCHBITATENILHOM cTeHae npu teMieparype 1050 rpan. BennmunHa conpoTuBiieHUs 3aMepeHHas Ha
XOJIOJHOM HarpeBaTesy C IOMOIIBI0 KaKHX- JJUOO YCTPONCTB CUUTAETCS HE IEHCTBUTEIBHOM.

10. KuroueBoit ¢aktop nans ontumanbHOM ciyxObl HarpeBarenss SiC — 3TO MNpaBWIbHBIM BBIOOP
MOBEPXHOCTHON HArpy3KH 3JIEMEHTA B COOTBETCTBUM € KOHCTPYKLHMEHW IE4H, CPEIOU U TEMIIEpaTypou.

11. CxopocTh nogbeMa TeMnepaTypbl B KaMepe 1e4u He J0JkHA npesbimath 350 rpax C B yac.

12. Ilpu 3amycke me4yd HANpsizKeHHe He00X0AMMO IOAHMMATH MEJAJICHHO M IIOCTeNleHHO HHaye
HarpeBaTe/bHbIN dj1eMeHT OyaeT noppexiaeH. IlyckoBas BaTTHasi Harpy3Ka Ha MOBEPXHOCTh padoueit
YaCTH HATPeBaTeJIbHOI0 3J1eMeHTa 1uameTpom 10 30mm cocraBiasier 10 BT/cM2.

13. HarpeBarenn MoryT OBIThb COEIWHEHBI TApaVIeNbHO, TIOCIEIOBATEILHO WM MapauieIbHO-
MOCIIEN0BATENBHO. JIyUIlMM BapuaHTOM SIBJIIECTCS NapajlIeIbHOE BKIOYCHHE

14. IIlpn KpaTKOBpPEeMEHHBIX OCTAHOBKAX IeYU He cJie/lyeT CHUMKATh Temmeparypy Hu:ke 950 rpan.C,
NPH JJIMTEIbHON OCTAHOBKH IeYH He PEKOMEHAYeTCsl OTKPbIBATh ABepubl B TeueHnu 10 MUHYT.

15. Ileuyb 7OIKHA OCTBHIBATH € 3aKPBITHIMH JIBEPIIAMHU.

16. Ileub ¢ HarpeBaTeIsIMU 3alpelaeTCsl pacnoaraTb B 0131 MOJIOTOB WIIM B MECTax IJ€ M0JI HOABEpraeTcs
BUOpanuy, Tak Kak 3TO MPUBOAMT K BHIBOJLY HarpeBartesiel u3 cTpost

17. Bo Bpemst moiroii pabOThI IMEYM, €CIIM KaKOH-TO OTAEIBHBIM 3JIEMEHT MOBPEXAEH IO KaKUM-THO0
NPUYMHAM, OH JOJIKEH ObITh 00s3aTEIbHO 3aMEHEH, Ha HarpeBarellb y KOTOPOrO BEJIMYUHA COIPOTHUBICHHUS
COOTBETCTBYET CTAPOMY, HUKOI'/Ia HE MCIIOJIb3YITE HOBBIM HarpeBaTENIbHbIN dJIEMEHT HayTrajl.

18. YcranaBiuBaTh OJHOBPEMEHHO B OJHOH Ie4YH HarpeBaTeJM pPa3sHbIX THIOB M 3aBOJOB
H3rOTOBUTE/Iell He PEeKOMEHAyeTcs, TaK KaK 3T0 IpHBeAeT K IPeKIeBPEMEHHOMY  BbIXOAY
HarpeBaTeJjeil U3 CTPOS.

IIpu co6Ja10/IeHUM BbIlIENePeYncIeHHbIX PEKOMEH AN, IPON3BOAUTEb TAPAHTHPYET CPOK CIYKOBI
HarpeBatesgen He meree 2000 yacon!
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Heckonbko cnocob0B BbIYUCNEHUA MOLLHOCTU AN COeAMHEHUSA NMPOBOAOB B oOLWwem

ncnoJyib3oBaHuUn
dazoBoe .
dazoBoe dazoBbIN OoOmas
OneMeHT COTIPOTH-
Crioco6 coequHEHUS CuMBon COJI-BO HaNpsOKEHUE BIICHMC TOK MOIIIHOCTb
B (V) Om (Q) A (A) KBt (KW)
[HocnenoBaTenbHOE R U - U2
COeIMHEHNE * n Ux=U —hr Ix= nr Nx= 3
10° nr
ITapannensHOE T _nU nU2
= n Ux=U Rx= — Ix==—= | Nx=
COCTMHCHHEC N r 10 3 r
CoenuHenue U _ 3U2
A n Ux=U Rx=r Ix= = | Nx=
TPEYTrOJIbHUKOM R 1 03 r
CoenuHenue _ U Ux U2
5 Y n Ux= — Rx=r Ix= == |Nx=
3BE310H 3 Rx 1 03 r

U — nuneiinoe HanpsokeHue,

I — CONpOTHUBICHHUEC 3JICMCHTA.

Cxema coelMHEHHSI HarpeBaTesel onpeaesseT CTabUIbHOCTD UX AIEKTPUYECKUX XapakTepucTHk. [Ipu
napajuieJJbHOM BKJIIOYEHHM HarpeBaTelieil B mpoliecce padoThl pasiuuvs B 3HAYCHHUAX CONPOTHBICHUN
YMEHBIIAKOTCA, T. K. HArpeBarcii € MCHbBIIMM COIIPOTUBIICHUEM 00TeKarOTCI OOJBIIUM TOKOM. OTH
HarpeBaTelld CTaperoT OBICTpee, W UX CONPOTHBICHHE IPU ITOM yBenuuuBaercs. [loaTomy mapamienbHOe
BKJIFOUEHHE DJIEMEHTOB SIBJIIETCA OoJiee NpeANOYTUTCIIBHBIM, YEM MOCICA0BATCIILHOC, ITPU KOTOPOM pa3Inunue
B 3HAYEHUSX COMPOTHUBIICHUN YBEIUYMBAETCSA 34 CUET MHTEHCHUBHOTO CTApEHHs HarpeBareieil ¢ OoJbLIuM
comnpotuBieHueM. Ilpu mnapamienbHOM BKIIOYEHHH pa3Opoc CONPOTHBIECHUN 3JEKTpoHArpeBaTeneil B
KOMIUIEKTe He JoJpkeH mnpesblmath +£10% 0T cpegHero 3HavyeHUs CONPOTHUBIEHUS KOMIUIEKTa; IIPU
MOCTIEIOBATEIbHOM COEIMHEHUH 3Ta Pa3HUIIA HE TOJDKHA ObITh OombIne +5%.

IIpy  KOHCTpyMpPOBaHMM M  JKCIUTyaTallid  dJJEKTporeded ¢  KapOux  KPEeMHHEBBIMH
AIIEKTPOHATPEBATENSIMH  CIIEAYET YYHTHIBATH BIHUSHHE CIIOCO0a PEryJHpOBAaHUS TEMIIEpaTypbl Ha CpPOK
ciyxObl HarpeBareneil. HenpepbslBHOE peryinupoBaHHe TEMIEpaTyphl 10 CPABHEHHUIO C MO3WLMOHHBIM MPU
OJIMHAKOBOM TEMIIEpaType B ANEKTPOIIECYH MPUBOAUT K YBEIUUYEHHUIO CPOKA CIIy>KOBbI HarpeBaTesiei, U MO3TOMY
HETIPEPBIBHBIN CIIOCO0 PEryIUPOBaHUS TEMIIEPATYPHI JIEKTPONIEYH MPEATIOUYTUTEIICH.

WWW.SI-C.Iu -10 -



OO0OO «Toprossrit oM «AuekrpoKepamukar»

TexHu4yeckmne aaHHble Kapoua KpeMHueBbIX (SiC) anekTpoHarpeBaTeneun

(cnoco6 uszzomoeJsieHusi — naacmu4yHoe ¢ghopmMoeaHue)

Jiaa Jimaa O6mas [ToBepxHOCTHAS HomwmnanpHas Harpyska (1050°C)
Huametp paboueit XOJIOAHOTO IUTOIIA/Ib 30HbI Cuia Toka, | ConpoTus-
JUTHHA Hampsioxenne
MM 4acTu BEIBOJIA M Harpesa B (V) MOIITHOCTh JIeHHUE
MM MM oM’ Bt (W) Om ()
150 150 450 56 41 896 1.85
12 200 200 600 75 50 1200 2.10
250 200 650 94 63 1504 2.62
300 200 700 113 75 1808 3.15
200 200 600 88 41 1408 1.22
250 250 750 110 51 1760 1.50
14 300 250 800 132 62 2112 1.80
350 200 750 154 73 2464 2.14
400 250 900 176 82 2816 2.40
300 250 800 150 62 2400 1.60
350 350 1050 176 70 2816 1.75
16(5/8”) 400 350 1100 200 80 3200 2.00
450 250 950 225 90 3600 225
500 250 1000 250 100 4000 2.50
600 250 1100 300 120 4800 3.00
300 400 1100 188 59 3008 1.14
400 350 1100 251 76 4016 1.45
500 400 1300 314 97 5056 1.85
20 (3/4”) 600 400 1400 376 114 6016 2.15
700 400 1500 439 138 7024 2.70
800 300 1400 502 148 7530 2.90
900 300 1500 565 162 8475 3.10
300 300 900 236 53 3776 0.75
400 450 1300 314 71 5024 1.00
500 400 1300 392 90 6272 1.30
25 600 400 1400 470 108 7520 1.55
700 400 1500 550 120 8250 1.75
800 400 1600 627 134 9405 1.90
900 300 1500 705 151 10575 2.16
1000 300 1600 785 168 11775 2.40
400 300 1000 380 63 5700 0.70
500 300 1100 470 80 7050 0.90
600 400 1400 570 92 8550 1.00
30 700 450 1600 660 109 9900 1.20
800 500 1800 750 125 11250 1.40
900 400 1700 850 140 12750 1.53
1000 300 1600 940 153 14100 1.65
1100 300 1700 1035 168 15525 1.82
356 280 916 355 52 5315 0.50
406 280 965 405 59 6060 0.57
457 280 1016 456 66 6820 0.64
508 280 1067 507 73 7585 0.71
559 280 1118 557 80 8345 0.78
610 280 1168 608 88 9110 0.85
660 280 1219 659 95 9855 0.92
31.7 711 280 1270 709 103 10615 0.99
(1.257) 762 280 1321 760 110 11380 1.06
813 394 1600 811 117 12140 1.13
864 394 1651 861 124 12900 1.20
914 394 1702 912 131 13650 1.27
1016 394 1803 1013 145 15170 1.40
1067 394 1854 1063 153 15930 1.47
1118 394 1905 1115 160 16690 1.54
1448 406 2260 1442 217 21620 2.17
1499 381 2260 1493 224 22380 2.25
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JnmHa JmiHa 06 IToBepxHOCTHAS HomunanpHas Harpyska (1050°C)
Juamerp paboueit XOJIOIHOTO s ILIOIIAb 30HEI Cuina Toka, | CompoTuB-
JIMHA Hamnpsoxenue
MM 4acTU BBIBOJIA Harpesa B (V) MOIIHOCTH JICHUE
MM MM MM oM’ Bt (W) OmMm (Q)
400 400 1200 440 67 6600 0.68
500 400 1300 550 84 8250 0.85
600 400 1400 660 100 9900 1.02
700 400 1500 770 117 11550 1.19
800 400 1600 880 134 13200 1.36
35 900 400 1700 990 151 14850 1.53
1000 400 1800 1100 167 16500 1.69
1100 400 1900 1210 184 18150 1.87
1200 400 2000 1320 201 19800 2.04
1300 400 2100 1430 218 21450 2.21
1400 400 2200 1540 234 23100 2.38
1500 400 2300 1650 251 24750 2.55
1600 300 2200 1760 263 25520 2.72
1700 300 2300 1870 280 27115 2.89
406 280 965 487 54 7285 0.40
457 280 1016 547 61 8200 0.45
508 280 1067 608 67 9115 0.49
559 280 1118 669 74 10030 0.54
610 280 1168 730 80 10950 0.59
660 280 1219 791 86 11840 0.63
711 280 1270 851 93 12760 0.68
38.1 (1.5”) 762 280 1321 912 100 13675 0.73
813 394 1600 973 106 14590 0.78
864 394 1651 1034 113 15505 0.83
914 394 1702 1095 119 16400 0.87
965 280 1524 1155 126 17320 0.92
1016 394 1803 1216 132 18230 0.97
1118 394 1905 1338 146 20060 1.07
1219 394 2007 1459 159 21875 1.16
1312 394 2108 1581 172 23705 1.26
1422 394 2210 1702 186 25520 1.36
500 400 1300 628 75 94720 0.60
600 400 1400 753 90 11295 0.72
700 400 1500 880 105 13200 0.84
800 400 1600 1005 118 14573 0.96
900 400 1700 1130 133 16385 1.08
40 1000 400 1800 1255 148 18198 1.20
1100 400 1900 1381 163 20025 1.32
1200 400 2000 1506 177 21837 1.44
1300 400 2100 1630 192 23635 1.56
1400 400 2200 1760 207 25520 1.68
1500 400 2300 1880 222 27260 1.80
1600 300 2200 2010 236 29145 1.91
1700 300 2300 2140 250 31030 2.02
508 280 1067 708 61 10625 0.36
559 394 1346 780 68 11690 0.40
610 305 1219 851 74 12760 0.43
660 293 1245 921 81 13805 0.47
711 394 1499 992 87 14970 0.51
762 394 1549 1063 93 15935 0.55
813 394 1600 1134 99 17000 0.59
864 394 1651 1205 104 18070 0.61
914 394 1702 1275 112 19115 0.65
44 4 965 394 1753 1346 118 20180 0.70
(1.75”) 991 419 1829 1382 120 20725 0.69
1016 394 1803 1417 122 21250 0.70
1118 419 1956 1560 136 23380 0.80
1219 432 2083 1700 148 25490 0.87
1270 394 2057 1772 155 26560 0.92
1295 381 2057 1806 155 27082 0.89
1321 394 2108 1843 161 27625 0.95
1372 394 2159 1914 168 28690 1.00
1422 394 2210 1984 173 29740 1.03
1473 394 2261 2055 180 30805 1.07
1524 394 2311 2126 186 31870 1.10
1575 419 2413 2197 192 32940 1.15
1626 394 2413 2268 197 34005 1.17
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Jmiaa Jmana [ToBepxHOCTHAS HomuHanpHas Harpyska (1050°C)
. OGas
Juametp paboueit XOJIOJHOTO IJIOIIAb 30HBI Cuia Toka, | CompoTus-
OIHA Hanpsoxkenne
MM YacTu BEIBOJIA M HarpeBa B (V) MOIITHOCTh JICHHE
MM MM oM’ Bt (W) Om (Q)

1000 400 1800 1570 127 21980 0.73
50 1500 400 2300 2360 191 33040 1.10
1700 400 2500 2670 216 37520 1.24
2000 400 2800 3140 253 43960 1.46
508 305 1118 862 62 12920 0.30
533 229 991 904 66 13555 0.32
559 305 1168 948 69 14220 0.33
610 305 1219 1035 75 15515 0.36
660 305 1270 1120 80 16785 0.38
686 280 1245 1164 84 17450 0.40
711 305 1321 1206 88 18085 0.42
762 305 1372 1293 93 19380 0.44
813 419 1651 1379 99 20675 0.49
864 419 1702 1466 105 21975 0.51
914 420 1753 1551 112 23250 0.54
965 419 1803 1637 226 24545 0.57
1016 419 1854 1724 123 25840 0.60
1067 419 1905 1810 129 27140 0.63
1118 419 1956 1897 135 28435 0.66
1143 394 1930 1939 139 29070 0.67
54 (2.125%) 1168 420 2007 1982 142 29710 0.69
1219 458 2134 2068 147 31005 0.71
1270 419 2108 2155 153 32300 0.74
1321 419 2159 2241 159 33600 0.77
1372 419 2210 2328 166 34895 0.80
1422 420 2261 2412 171 36170 0.82
1473 419 2311 2499 179 37465 0.85
1499 229 1956 2543 175 38125 0.80
1524 394 2311 2585 184 38760 0.89
1575 419 2413 2671 189 40060 0.90
1626 419 2464 2758 196 41355 0.94
1651 367 2184 2801 198 41990 0.93
1676 420 2515 2843 202 42630 0.97
1727 419 2565 2930 207 43925 0.99
1778 419 2616 3016 213 45220 1.01
1881 305 2489 3189 225 47815 1.06
1981 254 2489 3361 138 50385 1.12
2032 242 2515 3447 244 51680 1.15
2083 330 2743 3534 250 52980 1.18
2108 267 2642 3576 253 53615 1.19
2134 241 2616 3620 255 54275 1.20
2159 445 3048 3663 260 54910 1.23
2286 343 2972 3878 274 58140 1.29
2311 420 3150 3921 279 58780 1.32
2413 267 2946 4094 290 61370 1.37
2438 420 3277 4136 295 62010 1.40

1. JlomyCk COMpPOTHBIICHUS: COOTBETCTBEHHO +/- 5%, ipenen ans Harpysku +/- 10%; nomyctumoe

pacxoxjeHue no Harpyske +/- 20%

2. Tlpomykmus co cnenuanbHOU (0c000i popmMoit) MPOU3BOIUTCS 1O TPEOOBAHUIO 3aKa3uHKa.

WWW.SI-C.Iu
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KpemHe-monnb6aeHoBble (MoSi;) anekTtpoHarpeBaTenu

(Qucunuyud monubdeHoenblie, cunuyud monubdeHoenle)

Kpemue-mom6aeHoBBIi (mucummnn MOJINOIEHOBBIH, CUJTHIIA] MOJTHOICHOBBIH )
DIIEKTPOHATPEBATENbHBIN DJIEMEHT JTO YCTOWYHMBBIA TEMI000Pa3yIOMMK JJIEMEHT, HW3TOTOBJICHHBIH B
OCHOBHOM W3 BBICOKOYHCTOTO AMCHIMIHIA MoinOaeHa. OH MCIONB3yeTCsl PU BBHICOKUX TeMIIEpaTypax B
OKHCIIMTENBHBIX  CpeaXx M, BCJICJACTBHE BBICOKOTEMIICPATYPHOTO  OKHCJICHHUS, Ha MOBEPXHOCTH
HarpeBaTeNIbHOTO JIEMEHTa 00pa3zyeTcs TOHKas 3alUTHAas IJICHKA U3 CTEKI000pa3HOro JNUOKCHAA KpEeMHUS,
KOTOpasi MO3BOJISET 3AlIUTUTH JIEMEHT OT JalbHEHIIero okuciaeHus. Takum o0pa3oM 3TOT BUJ JIEMEHTa MPH
BBICOKMX TEMIIepaTypax YHHMKaJbHO YCTOWYHMB K OKHCJICHHIO M HCIIOJIB3YETCS B BBICOKOTEMIIEPATYPHBIX
AIIEKTpOIIeYaxX COMPOTUBICHUS C pa3IuyHbIMU arMmocdepamu npu temmeparype ot 1300°C mo 1700°C.
DJeKTpoHArpeBaTed HaJeKHO PadOTAIOT B CIEAYIONIMX Cpelax: B BO3AyXe, OKUCIUTEIbHBIX U MHEPTHBIX
razax - 1o 1700°C, a takxe B BOCCTAHOBHTENBHBIX cpeaax - 1o 1500 °C.

Jlucuuiua MOJUOACHOBBIE 3JICKTPOHATPEBATEIHM IIMPOKO MPUMEHSIOTCS MPH CICKAHWHA M OOXKHUre
CIHEeNUANBHON KEPAMUKU M METAJUIOKEPAMHKH, TEpMOOOPaOOTKe (hepPUTOB, BRIPAIIMBAHUN KPUCTAILIOB, BAPKE
CHELUANBHOTO CTEKJIa, TO €CTh B METAUTypPrU4ecKOi, CTEKOJbHOH, KepaMH4YeCKOH, OTrHEyNOpHOU
NPOMBIIIICHHOCTSIX, @ TAKXKE B IPOU3BOJICTBE KPUCTAIIOB IS DJICKTPOHHBIX MPUOOPOB, IPOU3BOJICTBE MeUei
U T. 1. DTO HJICANIbHBIN TEIUI000PA3yIOIIUI 3JICMEHT, B TPOM3BOJICTBAX, II€ TPOIYKIIHS arJIOMEPUPYETCs IPU
BBICOKHX TeMIIEpaTypax.

B cootBerctBuu ¢ Bammmu TpeGoBaHUSAMH Halla KOMITAHUS MOKET MPOM3BOIUTH HAarpeBaTelbHBIC
aneMeHTsl B popme U, W, I, U-ipsimoyrosibHO#M POpMBI U IpyTHE.
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I[To cpaBHeHMIO ¢ KapOua KPEMHHEBBIMHU, HATPEBATEIN Ha OCHOBE JUCHIMIIUAA MOTHOeHa 00IaaaioT
PAIOM MPEMMYIIECTB: 0oJiee BRICOKOW paboueil TeMIepaTypoil Ha akTHBHOM 4acTu Harpesatenei (1650-1700
°C) 3a cyer oOpa3oBaHUs 3aIIUTHON OKCHUIHOW IJICHKH M3 CTeKinooOpasHoro SiO2 v OKCHIOB MOIMOJICHA;
CIOCOOHOCTBIO K OBICTPOMY pa3orpeBy 3a CUET POCTa DJICKTPUUYECKOTO COMPOTHBIICHUS C IMOBBIIICHHEM
TEMIIePaTyphl; CTAOMIBHOCTBIO 3JIEKTPHUUECKOTO COMTPOTHBIICHHS B TEUCHHUE BCETO CPOKA CITYKOBI
HarpeBaTeliei, YTo MO3BOJISIET COCTUHATH UX MOCIEI0BATEIFHO U 3aMEHSTh BBIIIEAIINE U3 CTPOS HarpeBaTeNn
0e3 ydera MX HAYaJbHOTO AJIEKTPUYECKOTO COMpOTHBIECHUS. OTIMYUTENIHON 0COOCHHOCTBIO HarpeBaTelseit
Ha OCHOBE [UCWIMIUAA MOJHOJEHa SBJSETCS CHOCOOHOCTb BBIACPKUBATH OOJBIIYI0 3HEPreTHUYECKYIO
Harpy3Ky MpH BBICOKMX TeMIlepaTypax, 4TO TO3BOJISIET KOHIICHTPHPOBATH OOJBIIOE KOJIWYECTBO SHEPTUHU B
MaiioM oObeMe meun. K Hemocratkam HarpeBaTeliedl W3 AWCHINIMIA MOJHOICHA OTHOCSTCS: HHU3Kas
MeXaHWYecKasi IMPOYHOCTb, HHM3Kas TEPMOCTOMKOCTh; HU3KOE HayaJlbHOE 3JIEKTPUYECKOE CONPOTUBIICHHE,
00yCIIOBIMBAIOIIEE HEOOXOAUMOCTh HCIOJIb30BaTh MOIIHOE CUJIOBOE OOOPYZOBaHHE; BBICOKAs HauyaibHas
MJIACTUYHOCTH B MHTEpBase Temmnepatyp 1400-1650°C.

CTpyKTypa U MapKupoBKa KpeMHe-Monmb6aeHoOBOro
(amecnnuuma monubAeHOBOr0) areKTpoOHarpeBaTeNibHOro 3fieMeHTa

Tun U

Le Lu

| ) Le Jlnuna HarpeBaeMoi yacTu
- d Lu JlnnHa X0J0IHOrO BEIBOAA

f ki ;
Q D d1 JImameTp HarpeBacMoi 4acTu

d2 JlmameTp X0JI0JHOTO BBIBOJIA
D Paccrosinue Mexay BbIBOJaMHU
A Paccrosinue Mexny BbIBOJAMHU
B =Lu-6 cm

a AJNIOMUHUEBOE TTOKPHITHE

Tun W

ITpousBoacTBEHHAs MapKa:

dix Le x Lux D (mm)

Le Lu

=d -

‘ 1
¢ - L
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Tun ROD
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dy
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[t df -
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Tun ARC
e Le
dy
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Le JlnunHa HarpeBaeMou 4acTu
Lu JlnuHa X0710/1HOTO BHIBOAA

d1 Jluametp HarpeBaemoi yacTu
d2 JlmameTp XOJOJHOTO BHIBOJA
D PaccrosHre Mexny BEIBOJaMH
A PaccrosiHue Mexay BbIBOJaMHU
B =Lu-6cm

a AJOMHHHEBOE MOKPHITHE

[IpousBoacTBeHHAsI MapKa:
dl x Le x Lu x D (mm)
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Pusnyeckme n XxmmmnyeckKme XAPaKTePUCTUKN KPpeMHe — MonubaeHoOBOro
(FII/ICVI.I'WILIVID, MOJ'II/I6,E|,9HOBOI'O) ArNieKTpoHarpeBaTesibHOro afieMeHTa

1. du3nYecKHe XapaKTEePUCTUKHA.

Koadpumment | Koadpdunuent | Kosdduuuent
O0bemHas
U3orayrocTsb TBeprocTb ra3oNpoHHU- BJIaromoTJIoNIe TETJIOBOTO
IUIOTHOCTh
[[aeMOCTH HUSA pacImpeHns
5.5 r/em’ 15~25 kr/em® | (HV)570 xr/mMm? 7.4 % 1.2 % 4 %

2. XuMH4YeCKHe XapaKTepPUCTHKH.

Kpemue-monmuOaeHoBbIE HAarpeBaTeIbHBIC AJIEMEHTHI MCIIOJIB3YIOTCS TMPH BBICOKUX TEeMIIepaTypax B
KHACJIOPOJOCOAEpKALLEH Cpere.

3amuTHas okcuaHas IuieHka u3 Si02, oOpa3yromascs Ha MOBEPXHOCTH paboyeil yacTh HarpeBaTess
npu ero Harpese Boimie 1000 °C, ocobenno npu temneparype Bbime 1400°C, 3a cyeT BBICOKOM TUIOTHOCTH
MpeIOXpaHsIeT HarpeBaTesb OT AajbHelero okuciaeHus. [lnenka coxpansercs no temneparypsl 1650 °C, a
npu OoJiee BBICOKOM Temmepatype, cbiiie 1700°C, HaunHaeT MIIaBUTHCS, COOMPAsSCh B KAIUIH, YTO TIPUBOJINT K
YCKOPEHHOMY OKHCIIEHUIO W BBIXOAY U3 CTpos HarpeBarens. [lmoTHas W mpoyHash OKCHIHAs IUICHKA,
NOJy4YeHHas: B DPE3yJIbTaTe IPEeIBAapUTEFHOIO OKHCICHHS CTepKHEH pabodeldl 4acTh HpU H3TOTOBJICHUHU
HarpeBaTeliel, coxpaHsercss Ha HarpeBaressix. OHa npeoxXpaHseT HarpeBaTelb OT MHTEHCUBHOTO OKUCIICHUS
P €r0 pa3orpeBe OT KOMHATHOW 110 pabodeil TeMneparyphl. B ciydae OTCyTCTBHS 3alIUTHOW TUICHKH MPH
pa3orpeBe TaKOro HarpeBaTelsis MPOMCXOJUT MHTEHCHUBHOE €ro OKHCIIEHHE U pa3pylIeHHe Yepe3 HECKOJIBKO
4acoB BBIZICPKKH, 0cOOCHHO B mHTepBasie Temneparyp 400-700 °C. ITosromy mpu pa3orpeBe HarpeBareiei
uHTepBai Temnepatyp a0 1000 °C pekoMeHayeTCsl IPOXOAUTD 110 BO3MOXKHOCTHU, OBICTPO, a MPU OXJIAKIACHUN
1ocJe JUIMTEIbHONW BBIIEPKKH B YCIOBHSX BBICOKOH TEMIIEpPAaTypbl, BBHIY BO3MOXHOCTH OTCIIaWBaHUS
o0Opa3oBaBILIEHCS TOJCTOW OKCHAHOM IUIEHKH, HarpeBaTelid HE PEKOMEHIyeTcs oxjaxaaTh, Huwxke 1000°C,
MOCKOJIBKY TIPH OXJIaXKACHUHM 10 KOMHATHOW TEeMIIEpaTypbl OHH OOHApy)KMBAIOT HHU3KYIO TEPMOCTOWKOCTb.
Ecnu snexTpoHarpeBaTeNbHbIA 3JIEMEHT UCMOIb3YETCs B MEPBBIA pa3, OH JOJKEH ObITh HAarper ObICTPO 10
temneparypsl  1000-1400 °C B Bo3mymHOW cpezne, mociie 4ero (B TEYeHHWE MPUMEpPHO TIojydaca) Ha
MOBEPXHOCTH HarpeBaTensi oOpa3yercs 3alllMTHBIM CJIOM M OH CMOXeT paboTarh mNpu 000N HU3KOU
TeMmepaTrype, IOKa 3TOT CJIOW cyuiecTByeT. IIpM WCMONB30BaHWM DIEMEHTa B HEUTPAIBHOW WU
BOCCTAaHOBUTEIILHOM Cpeie, D3JEMEHT CIIeyeT I[OJBEeprarb TaKOMy HarpeBy B BO3AYLIHOW cpeje
NEPUOANYECKH /IS TIOJ/IEP>KAHNS U BOCCTAHOBJICHUS 3AIIUTHOTO CIIOSL.

3. Bo03MO:KHOCTH HCIOJIL30BaHHS HarpeBaTeJIbHOI'0O 3JIECMECHTA B Pa3JIUIHbIX
TEMIIEPATYPHBIX Cpeaax.
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Cpona Camast BEICOKast TEMIIEPATypa HCIIONb30BAHHS
(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
(xunkuit) Ho 1400°C 1500°C
(ra3zoo0paszusiit) H, 1350°C 1450°C

Haubonee OnmaronpustHoit cpemor st MoSi2-HarpeBareneit sBistoTcs: Bo3ayx, CO2, Ar, N2, CO,
He, yraeBomoponsl. Ciemyer m3derats kontakta MoSi2 ¢ Cl, SO3, cepoit, a Takke pabOThl TIPU BBICOKOM
BaKyyMe.

AneKkTpuyeckue xapakTepucTukn KpeMmHe-mMonmbaeHoBoro
(amcnnuuma monnMbAEeHOBOIr0) 3rieKTPOHarpeBaTesibHOro 3fieMeHTa

1. XapakTepucTHKHU CONPOTHBISIEMOCTH.

Om/m Om/m Om/m Om/m Om/m
D 18 Mmm D 12 mm 9mm Q6 MMm O3 MM
Nim Hiim fNim £iim Nim
& | Emm &1Imm & 9mm & fmm 4 lmm
0.016=— ==
0.035 — 0,14
- g — o060 |
0,014 =050
0.030 — = — 0,12
0.012e= - — 0050 L
= 0025 — = b= {1 0 1040
0.0 10= - — o080 [ -
oy 0,020 — -
= 0.08
0,008 — ol [+ =130}
= 0,030
i 0.015— — 0,06 —
3,0 e =
- L 0.020 =0.20
siboi 0,010— = 0,04 @
1= 0,02
0002 0.005— 000 L g0
p— — - }— =
- 0 Lo Lo Lo

Kpusas TemnepaTypHOro COpOTUBICHUS
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00O «Toprossiit foM «InexkTpoKepamukar

DJEeKTpUUECKOe CONPOTHUBICHHWE HarpeBaTeliei, HH3KOe TIpM KOMHATHOW Temreparype, ¢
HOBBIIICHUEM TEMIIEPATyphl PE3KO BO3pacTaeT (CM. rpaduK BBIIIE) U Jajee B MPOLEcce SKCIUIyaTaluy MpH
IMOCTOSTHHOM TEMIICPATYpPEC MPAKTUYCCKU HE MCHACTCA. HpI/I HU3KOM HadYaJIbHOM COIIPOTHUBJIICHHUU
HarpeBatesieii TpeOyeTcsl IUIaBHOE WJIM CTYNEHYATOE IOBBIIICHWE MHUTAIOIIEro HAMpsKeHHS 10 paboyero
3HaueHus. IIpu 3TOM TOK, MPOTEKAIOUINA Yepe3 KaxIblii HarpeBaTelb, He JOJDKEH HPEBBIIIATh JTOIYCTUMOTO
JUld JaHHOTO HarpeBaTells, TaKk KaK MHaye BO3MOXHO MEXAHHYECKOE pa3pylleHHE HarpeBaress 3a CHeT
3JIEKTPOMAarHUTHBIX CUIl. Bricokas ropsiuas miacTUYHOCTh MaTepuala HarpeBaTesel, MPOosIBISIOIAsACS IPU UX
NEepBOHAYAIbHOM HarpeBe, MOXeT MpHUBeCTH K aedopmanmu paboyeil yacTh HarpeBaresiell 3a CueT
QJICKTPOMAaruuTHBIX CUJI, BOBHUKAIOUINUX IIPU MNPOTCKAHUM TOKA IO HArpeBaTCIAM. HO3TOMy QJICKTPHUYECKOC
COEJIMHEHHE JIBYX COCEIHHX HarpeBaTelel JOJIKHO OOECHeudTh B3aUMHO IPOTHBOIOJIOXKHOE HalpaBlICHHE
NPOTEKAIOLIET0 10 HUM TOKAa, a PACCTOSHUE MEKAY HarpeBaresIsIMU PEKOMEHIYETCsl BbIOMpaTb HE MEHee
paccrossHusl Mexay BeTBAiMH U-00pa3HOro HarpeBaTesst BbIOpaHHOTO THIopasmepa. Ilostomy crapsie u
HOBBIC HArp€BaTCJIbHLIC 3JICMCHTBI MOT'YT OBITH MCITOIL30BAHEI BMECTE.

HarpeBarenu Ha OCHOBE IUCHIMIMIA MOJHOAEHA UMEIOT 00jee UIMTENBHBIA CPOK CITY:KOBI MPU HX
OKCIUTyaTallud B YCTAaHOBUBIIEMCS HEMpEphIBHOM pexume. [Ipu mHMKIMUecKkux pexxumax paboTbl
3JIEKTpOINeyYe Ha CpOK ciykObl HarpeBaresiell BIUSIOT BCe MapaMeTphl IMKIJIA: BpeMs pa3orpena, pabdodas
TeMIlepaTypa, BpeMsl BBLACPKKH, BpeMs OXJIAXACHUS W TeMIeparypa, A0 KOTOPOW, TPOU3BOIUTCS
oxnaxenue. [Io cpaBHEHHIO CO CPOKOM CIIy>KObI HarpeBaTesel, paboTaloIMX B HEIPEPHIBHOM PEXHUME MPH
temneparype 1650 °C, cpok ciykObl HarpeBaTeliei, padoTaloNMX B MIUKINIECKOM PEKUME, TIPU OXJIAKICHUN
10 1000°C camkaetcs B 3 pasa.

K ocHOBHBIM (pakTOpam, ONpeAessIOIUM CPOK CIyKObl HarpeBaresied, OTHOCSTCA: TeMIIEpaTypHO-
BPEMEHHON PEXUM pabOThl 3JEKTPONEUH, 3HAUYCHHE YJENbHON MOBEPXHOCTHOW MOIIHOCTH HarpeBaTeleH,
croco® perynupoBaHUsl TeMIepaTypbl meud, Tun atMmocdepsl. [Ipu mnutenvHON paboTe HarpeBaTenel B
YCTaHOBHBIIEMCSl PEKMME BCE OTKAa3bl HarpeBaTelieil SBISIOTCS BHE3AITHBIMU B PE3yJIbTaTe MEPErOpaHusl U
MEXaHHMYECKOTO pa3pyLICHHs], TaK KaK COMPOTHBIICHUE HarpeBaTelNei MPaKTUYECKU HEe YBEITUUINBACTCS.

WHTerpanbHas HOpMasbHas U3JydaTelbHas CIIOCOOHOCTh AUCHIMIMIA MOJIMO/IeHA [IPU TeMIlepaType
npumenenus 1650 °C 6mmska k 0,7.

2. IloBepxHOCTHAsI HATPY3Ka

KitoueBbiM  (hakTOpOM  ONTUMAJIBHOW CIY>KOBI  DJIEKTPOHATPEBATEIILHOTO  AJIEMEHTA  SIBIISCTCS
NPaBUIBHBIA BBIOOP MOBEPXHOCTHOW HArpy3Kd 3J€MEHTa B COOTBETCTBHM CO CTPYKTYpOH Iedu, cpeloi u
TeMriepaTypoil neun. Cxema HIDKE MPEACTABISIET COOTHOIICHUS MEXy TeMIepaTypoi Me4yH, TeMIepaTypoin
9JIEMEHTOB M TOBEPXHOCTHOW HArpy3KOH, KOrja 3JeKTpOHAarpeBaTelbHbIE 3JEMEHTHI HE 3arpakaaroTcs.
TeneBast 4aCTh 3TO MOBEPXHOCTHAS HArpy3Ka MPH MCIIOJIb30BAaHUN OOBIYHBIX TEMIIEPATYPHBIX OTPAHUYCHHIM.

3HaueHHe YACIbHOM MOBEPXHOCTHOW MOIIHOCTH OIpPEAENIeT HE TOJbKO TEMIIEpaTypHOE IOJIe IO
CEUYEHHUIO HarpeBaTeliss, HO MW 3HAYEHUS TEPMHUYECKUX HaNpSHKEHUH W AWHAMHYECKHUX HArpy30K OT
3JIEKTPOMArHUTHOTO TIOJIS, BO3HUKAIONIETO OT TOKa, NPOTEKAIomIero Mo HarpeBarensM. [IpeBbliieHue
MaKCUMAJIbBHO AOITYCTHUMBIX 3HaYEHUH y,[[GJIBHOfI MOIIHOCTH IMPHUBOJUT K MNPCKICBPECMCHHOMY BbLIXOOAY
HarpeBarelyiei U3 CTPos B PE3yIbTaTe MEXAaHMYECKOTO U TEPMUYECKOTO pa3pyIICHHUS.

PEKOMEH,EIyEMaﬂ NOoBepPXHOCTHasA Harpy3kKa

Temnepatypa
nequ 1400 1500 1600 1650 1700
°C

IToBepxHOCTHAs
Harpyska B
paboueii yacTu
Br/em?

<18 <15 <12 <10 <8
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YcTtaHOBKa KpeMHe-MonmbéaeHoBbIX (auenuuma MmonmoaeHoBbIX)
3NeKTpoHarpeBaTesibHbIX 3/IEMEHTOB

I[Ipu  HoOpmanbHON  (KOMHATHOH) TemmepaType  KpeMHe-
MOJINO/IEHOBBIE (IUCHIIUIMA MOJHOIEHOBBIE) 3JIEKTPOHATPEBATEIbHbIC
AJIEMEHTHl OY€Hb XpYNKHE, a NPU BBICOKHX TeMIepaTypax OHH
cTaHoBATCA miacTUYHbIMU. [loaromy U-00pa3Hblii 37€MEHT — Jydlie
yCTaHaBIUBaTh BepTUKaIbHO. EciM HeEoOX0OUMO yCTaHOBUTH €ro
TOPU30HTAJIBHO HYXXHO BBIOpATh MOJCTABKY W3 BBHICOKOTEMIIEPATYPHOTO
M30JUpyoIero Marepuana. KoHndyeckass 4acTh 3J€MEHTa JI0JKHA OBITH
BHYTpH meun. CHavana (UKCHpyIOIas 4acTb HE JIOJDKHA OBITH TYTO

3akpemeHa. Korga snemeHT Harpeercss 0 BBICOKOM TEMIIEpaTypbl —
3aKpeNUTh Kpermdye W TOrjAa SJIEMEHT He paspyluTcs (s JIydnien _
paboThI 3JIEMEHTOB HCIOJNIB3YHTE (PUKCATOPBI U MPOBOJA Mpe/iaraeMble ! i
Hameil koMmnanuei). Bepx neun 1omkeH UMETh XOPOIIYIO TEIJIO3aLIUTY,

<5

TeMmeparypa Bepxa nedyn He noipkHa npesbimarh 300°C. Hanpsoxenue
nomkHo ObiTh Hmke 0,1 B Mexny QUKCHUpYIOIIMM IMPOBOAOM U
aneMeHTOM. UToObI n30exarh MOTepy Teria MepeHECUTe PUKCUPYIOIIHIA
Bepx. Paccrosinue He meHee 50 MM MeXAy HHKHUM KOHIIOM (pUKcaTopa
U BEpXHEH MOBEPXHOCTHIO KUpIHMYA. DJIEMEHT auameTpoMm 6/12 MM He
MOJKET OBbITh MCIOJIB30BaH MpHU TOKe cBbIe 170A AIUTENBbHO. DIEMEHT

muameTpoMm 9/18 MM He MOXKET OBITh HCIOJIB30BaH TPU TOKE CBBIIIC
300A.

Onepauun ¢ neybro

1. Cymka (moaroToBka) me4u

HoBast neus, uiy mevb, KOTOpasi I0JITO€ BPEMsl HE UCIOJIb30BANIACh, JODKHA OBITH BBICYIIICHA TIEpE]
UCIIONIb30BaHHEM. TeMIiepaTypa CyIIKH BBI3BIBACT HH3KOTEMIIEpaTypHOe OKUCIeHHue. J{Jsi medn MajeHbKOTro
pa3Mepa, KOTopasi COXHET J0JIT0, HEOOXOAMMO OTKPBITH BOPOTA JUIsl IIPOBETPUBAHUS. BopoTa MOKHO 3aKPHITh
HAMOJIOBHHY C MOBBILICHUEM TEMIEPATYphl CYIIKH U 3aKPBITh MOJHOCTHIO MpH Temneparype 6omnee 1000 °C.

2. Crapr neun

Ecimu meun Oblna BBICYIIICHA, HWJIM HC HYXKAACTCA B CYHIKEC, MOKHO Ha4daTb IOABEM TEMICPATYPHI.
UtoObI N30€KaTh NEPCrpys3Ku 1o TOKY U 3JICKTPHUICCKOIo yaapa, HCO6XOI[I/IMO BBIIIOJIHUTD CIICAYIOIIUC 1Iaru.
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Manennkast meub (MomHocTh < 100 kBT) bonwmas neus (MomrOCTH 100 - 500 KBT)
Temmneparypa neun, °C Hanpsoxenue Temnepatypa neuu, °C Hanpsoxenue
20 - 150 1/3 pabouero 20 - 300 1/3 pabouero
150 - 500 2/3 pabouero 300 - 700 2/3 pabGouero
500 - PaGouas Temnepatypa NoJIHOE pabouee 700 - PaGouas Temnepatypa NoJiHOE pabouee

3. 3amena 3JieMeHTOB

Ecmu oauH M3 HarpeBaTEIbHBIX 3JIEMEHTOB HMOBPEXKIECH NpH paboTe, TO HEOOXOAUMO ONIPENEIUTh
NOBPEXKIACHHBI HarpeBarelb, W MOJATOTOBUTH 3aMeHy. [Ipy H3BI€YEeHHH NOBPEKICHHOTO HarpeBaTes
HEOOXOUMO OCIa0UTh 32KUM U OTCOETUHUTH MIPOBOJ] OT JIEMEHTA JI0 IINHbI, YOpaTh KEPaMHUECKYIO BaTy U
U3BJIeYb HarpeBaTesb yepes kupnud. [1o3xke, HE0OX0IMMO BCTaBUTh HOBBIN 2JIEMEHT C BEpXa Me4H, 3aKPEIUTh
HPOBOJ, 3alIOJHUTH IIPOMEKYTOK KEPAMUYECKOM BaTOM M Ha4aTh MOAHUMATh TEMIIEPATYPY.
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TexHu4yeckne aaHHble KpeMHe-monubaeHoBbIX (MoSi;) anekTpoHarpeBaTeneun

(Qucunuyud monubdeHoebix, cunuyud monuboeHO8bIX)

1. ©6/12 mm 1700 kpemHe-M0JIM0AeHOBBIE JJ1eKTPOHATPeBaTeIbHbIE 3JIEMEHTBI

T'opsiuas
padouas
qacTb
150 180 200 250 300 350 400 450 500 550 600
XoJ101HbIE
BbBIBObI
868 994 1092 1330 1568 1806 Bt (W) — MOmHOCTH
150 0.044 0.051 0.056 0.068 0.080 0.092 OM (2) — TepMuyecKoe 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“““ Tox 125 2352 | 2590 | 2828 |3052 | 3290
650 OBEPXHOCTHA Br/ent 0.120 |0.132 |0.144 |0.156 | 0.168
Harpyska 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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2. 09/18mm 1700 kpeMHe-MO0JIM0IEHOBBIE JJIEKTPOHATPeBaTeIbHbIE 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 21.9 23.2
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 13.8 152 16.5 17.9 19.3 20.7 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 11.2 12.6 14.0 15.3 16.7 18.1 19.5 20.8 222 23.6
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 7.3 8.6 10.0 11.4 12.8 14.1 15.5 16.9 18.3 19.6 21.0 22.4 23.8
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 14.3 15.7 17.1 18.4 19.8 21.2 22.6 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 21.4 22.7 24.1
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
9.3 10.7 12.1 13.5 14.8 16.2 17.6 19.0 20.3 21.7 23.1 24.5
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 21.9 233 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 23.4 24.8
Bt (W) —moumocts 3150|3500 [3850 4175 (4525 4875 |[5225 |ss550  [5900 [o.1
750 Owm (Q) — conporusnenne 0.0504 [0.056 0.0616 |0.0668 |0.0724 ]0.078 ]0.0836 |0.0888 [0.0944 [0.1
B (V) — pabouee HanpsokeHUE 126 |140 154 167 |18.1 195 209 222 236  |25.0
Ycnosus:
500 Temneparypa snemenra 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
OnexTpieckuii ok 140 A 128 {142 [155  |eo  |183 197|210 [224  |238 |252
IToBepxHOCTHas Harpy3ka 12,5Bt/cm
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3. 06/12 mm 1800 KpemHe-mo01101eHOBBIE 3J1eKTPOHATPEBaTEeIbLHbIE 3JIEMEHTHI.

Pabouas
ropsiyast
4acTh 150 200 250 300
Xo0J10JHbIE
BBIBO/IbI
0.054 Om () 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. 39/18 mm 1800 KpemHe-Mo01101eHOBbIE 3J1eKTPOHATrpeBaTeIbHbIE 3J1eMEHThI.
Pabouas
ropsraast
4acTh 150 200 250 300
Xo.10QHBIE
BuiBoabl
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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V nenbHbIi 00beM, I/cM’

0.85~1.15

0.95~1.40 | 1.40~1.60

YacTuuHBIN pasMep, MKM

<2.0

2.0~3.5 3.5~5.0

Cepprit nopomok. @paxiust <160 syeex.

I/ICHOHL3yeTCH AJi1 IIpOUu3BOACTBA MOJ'II/I6I[6HOBOFO

mpoBoaa,

MoJnOieHa,

n00aBoK.

VYnakoBka:

IIJ1aCTHH,

OJICKTPOHHBIX KOMIIOHCHTOB, YHCTOI'O

MCTAJUIOKECpAaMHUYCCKUX PI3,ZICJ'IHI>1 Ha OCHOBEC
MOJII/I6,IICHOBI)IX CIINITaBOB, BBICOKOKAQYCCTBCHHBIX CIIJIaBOB IJIA

1) [InactukoBbie OYTHUIKH B JEPEBSIHHBIX KOPOOKaX.
2) CraipHBIE €MKOCTH BECOM 25 KrI, Kaxmas C
TUTACTUKOBBIM MEIIOYKOM BHYTpH.

Monn6aeHOBbLIM NOPOLLOK

MonubaeHoBbIN OCTPbLIN cepAeYHUK (MPOOONHUK)

T Huamerp | Homyck | Jmuna | Homyck | Ilomyda6-
HH MM AnaMeTpa MM JJIMHBI pUKaT

DM20 20

DM25 25 +3 60~80 +6 A

DM30 30 0 0

DM35 35

DM40 40

DM45 45 +3 +6

DM50 50 0 80~110 0 A

DMS55 55

DM60 60

DM62 62

DMo64 64

DM66 66

DM68 68 +4 160~20 +8 B

DM70 70 0 0 0

DM72 72

DM74 74

DM76 76

DM78 78

DMS80 80

DMB&85 85

DM90 90 +6 180~26 +8 B

DM95 95 0 0 0

DM100 100

DM110 110

DM120 120 +8 200~30 | +10 B

DM130 130 0 0 0

DM140 140

DM150 150

WWW.SI-C.Iu

[TnotHocTh >9.7 r/cm’
(MOJIMOICHOBBIN cIIaB I: TUIOTHOCTH
>9.2 r/em’)

Ucnonp3yeTcss i1 OECITOBHBIX
TpyO u©3 Hep)KaBeWKH, CIUIaBOB U3
CTali U  BBICOKO-TEMIIEPATYPHBIX
CILIaBOB.
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la— =] —=
ft—— (] —me]

- ], —— - L -

D — nuamerp;
L — nnnma.

Monun6aeHoBblIe 3fieKTPoOHarpeBsaTenu

DneMeHT Cocras, %
Mo > 99.95
Al 0.001
Ca 0.003
Cr 0.005
Cu 0.001
Fe 0.005
Pb < 0.002
Mg - 0.001 5 5
ODTO BBICOKOKAYECTBEHHbIII KOHEYHBIH MPOAYKT C CEpPbIM
Mn 0.001 MeTaumaeckumM osieckoM. IlnotHocTs > 9.8 r/cm?.
Ni 0.001 Hcnonb3yeTcss B CTEKONBHOH HpOMBIIIEHHOCTH. OH MOXKeET
Si 0.003 JIOJITO CITY’KUATBH B pacTBOpe crekia rnpu temmneparype 1300 °C.
Sn 0.003 Taxke WCMONIB3YyeTCs B MPOMBIIIICHHOCTH PEAKO3EMEIbHBIX
METAJUIOB.
Ti 0.002
D, Mm OTkIIOHEHUE TUaMeTpa L, mm OTKJIOHEHUE TJINHBI
16~20 +1.0 300~1500 +2
20~30 +1.5 250~1500 +2
30~45 +1.5 200~1500 +2
45~60 +2.0 250~1300 +3
60~100 +3.0 250~800 +3
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Monn6aeHoBble CTEPXXHU U NNACTUHDI

Pa3zmepsr:

Monu6aeHoBsIi cTepkeHb (14~20) x (14~20) x 600MMm
Monub6nenosbie mwactuabl (14~25) x (40~60) x (150~180)mm
Bonwsmoit monmmubaeHoBoIH cTepkersb @ (15~30) x (<400)=Mm
[InotHOCTH > 9.4 r/eM?

[1InakoBas mIacTMHA ¥ CTEPKEHB > 9.6 r/cm’

Copneprxanue npumeceit (%,max)

Si0.003, AT 0.002, Fe 0.006, Mg 0.002, P 0.001

Ca 0.002, Ni 0.003, C 0.005, O 0.003, N 0.003

MOJ'II/I6I[6HOBBI€ CTCPIKHU U TIJIACTUHBL

BonbpamoBbie CTepPXXHU U NITACTUHDbI

WO3 Coctas (%, min): 99.9

Conepxanue npumecu (%, max). Si 0.001, Al 0.001, Fe 0.001,
Cu 0.0005, Mg 0.0007, Ni 0.0005, Mn 0.0005, P 0.0007,K 0.001,
Na 0.001, Ca 0.001, Pb 0.0001, Sn 0.0001, Bi 0.0001, Sb 0.0005,
As 0.001, S 0.0007, Cr 0.001, Co 0.001, Mo 0.003,Ti 0.001, V
0.001

Pa3mepsr:

Bomwsdpamossie crepxxnan (10~12) x (10~10) x 400mMm
Bonbdpamorsie anekrponarpearenu (10~14) x (200~1000)mm
ITnotHocts: Wi, W, >18r/cm® ,Wal> 17 r/em®
Coz[epx(aHHe anMeceﬁ (%, max) : Pb 00001, Bi 00001, BOHB(bpaMOBLIe CTEPIKHHU U IIJIACTUHBI
Sn 0.0003, Sb 0.0005, As 0.002, Si 0.003, Al 0.002, Fe 0.005,

Mg 0.002, P 0.001, Ca 0.003, Ni 0.003, C 0.005, O 0.003, N 0.003

e SIIEKTPO
et QA KEPAMIVIKA

000 «T[ «AdnekTpoKe pamuka»
456910 r. Catka YensbuHckon obnactu, yn. MonoaéxHasa a.1, ocdmc 1
Ten./dpakc (35161) 3-35-59, (35161) 3-36-69

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

2010r.
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