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MpoBenéH mMarepuanoBegyeckmin aHanus co3aaHud TEPMOCTOMKMX,
BMOpPOYAAPONpPOYHbIX  3MEKTPOTEXHUYECKNX  MaTepuanos-usgenun  ana  annapatoBs
aBTOMAaTMHYECKON CBapKN BUMETanMYeCKMX TpybyaThiX 3NEMEHTOB.

Kntouesble cnosa.CocTaB, CTpykTypa, csorctea, Al,O,, MgO, SiO,, ZrO,; matepuan-
nsgenue, TEPMOCTOMKOCTb, YAAPONPOYHOCTb, KOHTaKTHasA cBapka.

OcobeHHoCTM co3faHns  3PMPEKTUBHBIX KOHKYPEHTOCNOCODOHbBIX KOHCTPYKLMOHHbBIX
KepaMmmnyecknx marepuanos — U3AENUN 3NEKTPOTEXHUYECKOrO Ha3Ha4YeHUs U, B 4YacTHOCTH,
n3genuin, ansa annapaTtoB aBTOMaTMHYeCKON CBapkM BuMeTannyecknx TpyodyaTbiX SNIEMEHTOB,
crnocobHbix paboTaTb OAHOBPEMEHHO B PEXUME  3MEKTPUYECKUX, TEPMUYECKMX WU
BMOpOMEXaAHNYECKNX Harpysok, TpebyeTt KOMMMEKCHOro (cnctemHo -
AndpepeHUMpOBaHHOrO) noaxoha B aHanuse npouecCcoB M MEXaHM3MOB MpeBpalleHus
nepapxmm TEKyLUMX CTPYKTYPHO — (pasoBbiX YPOBHEW U CBOWCTB MCXOAHbIX MOPOLLKOB B
KOHCTPYKUMOHHbIE [1,2] M 3NEKTPOTEXHUYECKME MaTepuanbl C KOMMMEKCHbIM Habopom
COOTBETCTBYIOLUMX CTPYKTYP, CMOCOBHbIX MNpakTUYeckM OJHOBPEMEHHO pacceuBaTb
TEPMOMEXAHMNYECKNE HaNPSXKEHUSA N BbIASPXKMBATL NPU 3TOM 3nekTpudeckue.ccnegosanme
n paspaboTka Takux Kepamumyecknx maTepuanos npPOBOAMMOCH MO MNPOrpamMmMHO —
MeToaNYECKON hopmMyrne «dasoBbii N XUMUYECKUMIA COCTaBbl — CTPYKTYpHasa U pasosas
nepapxmsi — CBONCTBa» — «3NEKTPOTEXHUYECKMIA TEPMOCTONKUIA yAapOnNpPOoUYHbIN Matepuan —
nsgenume» — «yCTPOUCTBO» [2]. B Ka4yecTBe UCXOAHOMO Chipbs NPUMEHANUCH nopollkn Al,Os,
SiO,, MgO, ZrO, 1 CMHTE3NPYEMbIE Ha NX OCHOBE TBEpPAbIE PacTBOPbLI.

B uccneposaHum ncnonb3oBaHbl METOAbI COBPEMEHHOM ONTUYECKON U PEHTIEHOBCKON
cnekTpockonuu, Aaudpaktometrpun, WK — cnektpockonun (UKC) wn cnekTpockonuu
KOMOUHALMOHHOIO paccesHusl, a Takke peanunsoBaHa WHgopmaTueHas peHTabenbHOCTb
PU3NYECKUX METOL0B XMMUYECKOrO KOHTPONSA Mpu gasoBbix npespawjeHusax. KoHTponb u
aHanua TekyLmx asosbIX NPEBpPALLEHUN B OKCUAHBIX CUCTEMAX, MPU CUHTE3E KOpAaMepuTa,
MynnuTa, anioMOMarHMeBOW LUMMHENW W LUPKOHA, BbIMNOMHANCA Ha KayeCTBEHHOM U
KONMNYECTBEHHOM YPOBHAX MYTEM OMNpejeneHus B Matepuanax. XMMUYECKUX 3MNEMEHTOB
OCHOBbl W MpUMECen; PasoBbIX COCTABOB; TUMNA TBEPAbIX PacTBOPOB, UX CTPYKTYPHOro
pacnpegeneHns; ypoBHA W xapaktepa paedektHocTu. C  nosvumn  MukpoaHanmsa wu
XUMUYECKON TEPMOANHAMUKN npoaHanuanpoBaHbl MEXaHU3Mbl TekyLero
nepepacnpeaeneHna  XUMUYECKUX I3MEMEHTOB B CyLLECTBYOLWMX WM HOBbIX dasax.
OnpeaeneHHbln MHTepeC, ANS AanbHENLLEro pasBUTUS METOLO0B KOHTPOMS TEPMOCTONKMX
3MNEKTPOTEXHUYECKUX U BMOPOYAAPOMNPOYHbIX  CTPYKTYPUPOBAHHBIX  COEAUHEHMA B
KOHCTPYKLUMOHHbBIX Marepuanax, NnpeacTaBnsaloT UCCNEA0BaHUSA 3MNEKTPOHHOW CTPYKTYpbl C
MOMOLLbIO PEHTIEHOBCKOM (M3yYE€HUE TOHKOW CTPYKTYPbl PEHTIEHOBCKMX CMEKTPOB) W
PaMOHOBCKON CMEKTPOCKOMNMN.

Basosbim HocuTEneM CBOWCTB, pa3paboTaHHOro 3MeKTPo, - TEPMO U YAaPONPOYHOro
MaTtepuana, €BnseTca MaTpuyHasa CTpyKTypa kopaveputa, a nervpywoowme ddasbl —
XUMUYECKNE 3MEMEHTbI, XUMWUYECKME COeAUHEHUS W TBepAable pacteopbl u3  Al,Og,
3AlL,03x2Si0;, ZrSi0O4, MgAI,O4, MOAUDULUNPYIOT CTPYKTYPY KOPANEPUTOBON MaTpuulbl U ee
CBOWCTBA, YNpPaBnslOT KOMMYECTBEHHbIMWU Xapaktepuctukamu martepuanos. Cocrasbl
pa3paboTaHHOrO  3NEKTPOTEXHUYECKOro  MaTepuana cdopmupoBaHbl M3  asoBbIX
kKomBuHaUm kopameputa — MynnuTa — KopyHaa — anoMOMarHMEBOW LUMMHENW — LUPKOHA —
BGapgpenenTta, rae pasnuMyHble WX COYETaHWs MO3BONAT Co3jaBaTb M YNpaBnATb
NPUOPUTETHBIMU YPOBHSIMU TPEBYEMbIX CBOWUCTB.

BbinonHeH aHanu3 QU3NKO-XUMNYECKMX U  (PU3NKO — MeXaHU4YeCKMX CBOWCTB
pas3paboTaHHbIX 3MEeKTPO — TEepMOnpoudHbiX MaTepuanos. [lposegeHa onTuMM3auusa
ha3oBbIX COCTABOB, CTPYKTYPHOW MWEpapXmm W CBOWCTB CO34aHHbIX KOMMO3ULMOHHbIX
MaTepuanos Ha ypOBHE KOpAMeEpUTa — MynnuTta — kopyHga — 6aggeneunta.

OCHOBHbIMW  TEXHOMOTMYECKUMUN  3Tanamn CTPYKTYPHOW WHXEHEpMM B CO34aHUU
3NEKTPOTEXHUYECKMX MaTepuanos — usgenun ¢ TpebyeMbiMM TEPMOCTOMKOCTBIO W
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BUOPOMEXAHNYECKON  MPOYHOCTLIO  SBNAOTCA  CTagum  U3NKO —  XMMUYECKOro
cTpykTtypupoBaHusa: (MgO — Al,O3 — SiO,)— 2MgOx2Al,03x5S10,, Al,O3 — MgO—MgAILO,,
SiO,; — ZrO,—SiZrQ,, AlLO; — SiO,—3Al,03x2SI0,; npuyYemM NpoUecc CTPYKTYPUPOBaHUA
HaYMHaEeTCHa NPU CYXOM WU XMUAKOCTHOM (TPUOOXMMNYECKOM — MEXAHOXMMUYECKOM) pa3morne
COOTBETCTBYIOLMX OKCUAHbIX KOMMO3NLUWUWA;, 3aTem, Mpu MNOMyYeHUN akTUBMPOBAHHbIX
BbICOKOKOHLIEHTPUPOBAHHBIX Kepamudeckmx Bspkywmx cycneHsun (ABKBC), nutbesoro
LNnMKepa, LUMUKEPHbIX OTMMBOK, U3 HUX - FPaHYNMPOBAaHHbLIX MOPOLLKOBbLIX CTPYKTYP; Mpu
npeccoBaHuM, TENnoBon oO6paboTke U ChNeKaHWW, KaK4bIA 3Tan  TEXHOMNOrM4eCcKoro
CTPYKTYPUPOBAHUSA WCXOAHbIX OKCUAHBIX CUCTEM COMPOBOXAAETCH TEKYLMM aHanu3om
CTPYKTYPHO — (asoBbIX MpEeBpaLIEHUA B CTEXUMOMETPUAX KOpAMepuTa, MynnuTa,
aniomMoMarHMeBon LUMNUHENW, LMPKOHA M KOMMNO3UUMAX, CUHTE3MPOBaHHbIX Ha UX ocHoBe [3].

Pe3ynbTatoM CTPYKTYPHOW WHXEHEPUU B TEXHOMOMUSAX MOSNYYEHUS TEPMOCTONKUX
YAAPONPOYHBbIX KOHCTPYKLUMOHHBIX 3MEKTPOTEXHUYECKUX MaTepuarnoB — U3AENUA ABNSETCA:
CVYHTE3 KOpAuepuTa; YMNPOYHEHME KOpAUEPUTa CTPYKTYPUPOBAHHBIMU COEANHEHUAMU —
KOpyHAa, Mynnuta, LWnuMHenu, uupkoHa, OGapaenevTa;, pacluvpeHve TemnepaTypHoro
AnanasoHa (1360 — 1420°C) cnekaemoCTu KOpAUEePUTOBOW MaTpuLbl, MOANDULNPOBaAHHOW
ApyrMmun dpasamun; cosgaHue uepapxmm guccunatuBHbIX anemeHToB cTpykTyp (O3C), Ha
ypOBHE paspaboTaHHbIX KOMNO3ULMIN, CNOCOOHBIX, MPaKTUYECKA O4HOBPEMEHHO, paccemsaTb
CTPYKTYPHbIE TEPMOHAaNPSAKEHNS n gemnduposate — yaapHO-BMOpOMEXaHU4YeCKme,
BO3HUKAIOLLME Ha aTOMapHO — MOHHO — 3NEKTPOHHOM — MOMEKYNSAPHO — KPUCTanIN4YeCckom —
KPUCTannoxXumMm4eckomM 1 MUKPO, - ME30 — U MakpopasMepHbIX YPOBHSX; MPWU onpeaeneHHbIX
BHELUHMX TEMMNEPAaTYPHbIX YCIOBUAX BO3AENCTBUS - aKTMBU3ALNA MEXAHM3MOB Auccmnaumu
B [O3C TecHo cBfA3aHa C TepMumyeckn oO6paTtMMbIMU  XMMUYECKUMU  peakLmamMu,
npoTeKalWmMMn B KOPAWEPUTOBOW MaTpuue W LMPKOHE, MpUYEM aKTMBHOCTb WX
pernameHTUpyeTCcs KOPYHAO — MYINMTO — LUMPKOHO — LUMWHENbHBIMW CTPYKTYpamu Kak Ha
KPUCTanmnoxXuMm4eckmx, Tak n Ha MMKPO — MakpopasMepPHbIX YPOBHSAX.

CdpopmynumpoBaHa KOHUENUUA Co3gaHna MMNopTO3ameLlaomX 3NeKTPOU3oNATopoB
[3] ¢ 3agaHHbIM HaABOPOM 3NEKTPOTEXHUYECKMX, TEPMO — U YAAPHO-BUBPOMEXAHNYECKNX
CBOWCTB AN aBTOMATOB KOHTAKTHOW cBapku Tpybuyatbix OumeTannos; KoHUenuus
npeacraBnsgeT  NPOrpaMMHbIA ~ AOKYMEHT,  COCTOAWMA U3 MaTepuanoBefqecko-
MeTOA0MNOMMYEeCKON MHOIOCTYNEeHYaTon OpMyrnbl: «(asoBbl COCTaB - MHOrMOypOBHeBas
nepapxmsa 3NeKTPOU3ONAUMOHHbBIX, TEPMOCTOMKMX W YAAPOMNPOYHbIX CTPYKTYp — Habop
CBOWCTB» - «METOfAbl, NPOLECCbl N TEXHONOIMMSA CUHTE3a 3MEeKTPO-TEPMO-MEXaHOMPOYHbIX
CTpykTYp € JOC» - «pexumbl 3KCnnyaTaumm — KOHCTPYKUMS U3ZEnusa — 3KChryaTaumoHHas
MPOYHOCTb» - «HAAEXHOCTb — [AONMOBEYHOCTb — KOHKYPEHTHad CrnoCoBHOCTbY;
paspaboTaHHble  3MNEKTPOU3OMSALUMOHHBIE TEPMOCTOMKME Martepuanbl U TEXHOMOruu
NONy4YeHNs WU3LENUA  PasfNYHOrO 3MEKTPOTEXHUYECKOTO HAa3HAYeHUs W, B 4YaCTHOCTW,
3MNEKTPOU3ONATOPOB AN KOHTAKTHOW CBapky, NO3BOMMMAO CHOPMUPOBaTL HAy4yHO —
npakTuyeckyto 6asy no BbINYCKY OTEYECTBEHHOW 3NEKTPOTEXHUYECKOW MPOAYKUUK, co3gano
YyCroBusa Ans UMMNOPTO3aMELLEHNS W OpraHusaymm 3KCropTa; npu 3TOM  AOCTUTHYTbI
cneayrowme cBONCTBa MaTepuana-nsgenus: nnoTHocTe p=2,33 — 3,15 r/cm3, oex=432 — 505
MMa, on3r=100 — 121 Mlla, TepmocTonkocts R10000¢c — Boga > 140 tennocmeH. [JaHHoe
nuccnefoBaHue NpPeaCcTaBnseT, Ha Haw B3rngag, OnNpeAeneHHbI HayyHO — MpaKTUyYecKkui
WHTEpeC AnS aBTO, — aBMa — U PaKeTOCTPOEHUA Npu paspaboTke N3ONSATOPOB CBEYEN
3aKMraHnsa HOBOIrO NMOKONEHUS.
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PucyHok 1 — Kepamuueckue n3onaTtopbl AN aBTOMaTUMECKON CBapKM BumeTtannuueckmux Tpybuarbix
3MNEMEHTOB

Ha pucyHke 1 npeacTaBrfieHbl 3NEKTPOU3ONATOPbI ANA aBTOMAaTUYECKON KOHTaKTHOW
cBapky TpybuaTbIX 3NEMEHTOB Mefb — artOMUHUI, CPOK Cry»0bl KOTOPbIX, B 3aBUCMMOCTU OT
noctaBneHHbIX 3aga4, coctasnsaeT 1200-2000 yuknos.
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