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1. Pe3aucTuBHI KOMITO3UIilHI MaTepianu 3 6araTOKOMIIOHEHTHUM MEePKOJISII[IHHUM KJIAaCTEPOM [IJIsI HAarpiBayviB 3

iHTEHCHUBHOIO TeIJIOBiIavyero

2. Resistive composites with multicomponent percolating cluster for heaters with intensive heat removal

Pedepar:

1. lucepraiisa npucBa4YeHa BCTaHOBJIEHHIO BIIIMBY SiC Ha MIKPOCTPYKTYPY HOBUX PE3UCTMBHUX MarTepiaiB Ha
ocHoBi koMno3uTiB Si3N4-ZrC Ta Si3N4-HfC Ta iX eseKTponpoBigHICTh i BUKOPUCTaHS I[UX MaTepiajiB B
HarpiBaJIbHUX €JIEMEHTAX, 110 NPall0I0Th [IPY iIHTEHCHBHOMY TEIJIOBiA00pi. BCTaHOBIIEHO, 1110 B HUX YTBOPIOIOTHCS
taki ¢asy, sk SiC, Hf2CN u Zr2CN. [TokasaHo, mo Tinbku a1 marpuli AIN esnekrponposinHicTts i TKO
PE3UCTHMBHOIO KOMIIO3UTY BiATIOBINAIOTh 3HAYEHHSM JIJI MEXaHIYHOI cyMilli 3 TpoBifHNKOBOIO (Ha3010, AJI1s1 MATPULL
Al203 maroTb Miclie 3HauHe 3pOCTaHHs IMTOMOTO OIIOPY PEe3UCTUBHOIO KOMNO3UTY i Bim'emHuuit TKO, a niis matpuii
Si3N4 criocTepiraeTbcs ricrepe3ucHa TeMIIepaTypHa 3aJ1€XKHICTb IMTOMOIO OIIOPY i eKCTpeMasibHa TeMIIEpAaTypHa
3asexHicTb TKO, a TakoX HeJliHiHICTb i BApUCTOPHUI ePEeKT B 0671aCTi MalIUX KOHLEHTPALiil IPOBiIHUKOBOI (asu.

BcTaHoBJI€HO, 1110 IPOIYKTU XiMIYHOI B3aeMOii Mi>K IIPOBiTHMKOBOIO (a3010, AieIeKTPUYHOI0 MAaTPULIEIO Ta



CepenoBuUlIeM MpecyBaHHs, Taki K SiC, 3CyBalOTh MOPIr MPOTiKaHHS B 00J1aCTh MaJUX KOHIEHTPAllill BBEJIEHO]
npoBifHKUKOBOI ¢a3u Ha 5 — 10% i 36inbIIyI0Th eKCcTparnosboBaHuil Ha 100% npoBigHMKOBOI a3y MUTOMU OTIip
pesuctuBHOro Komnosury B 100 - 100 000 pas. Bepie 1oCaigKeHo 3yMOBJIEHNI BKIIOYEHHM SiC B
NEPKOJISILIMHMAN KJIACTEP riCTepe3nC B TEMIIEPATYPHUX 3AJIEXKHOCTSIX IUTOMOTO OIIOPY PE3UCTUBHUAX KOMIIO3UTIB
Si3N4 - HfC Ta Si3N4 - ZrC B nianasoni temnepatyp 20 - 800 oC npu pisHUX KOHLeHTpaLiax (8-19 06.%) Ta pisHux
po3mipax 3epHa (3-64 MKM) poBigHNUKOBOI (asu. Po3pobyieHa Mojiesb ricTepesucy onopy pe3sucTUBHUX
KOMIIO3UTIB 3 BUKOPUCTAHHSIM €KBiBJIEHTHUX CXEM 3aMillleHHs i MeTOIMKA PO3PAaXyHKy PO3IOiNy TEMIIEPATyPU B
CylLliJIbHOKepaMiyHUX HarpiBayax. Po3pobiieHa i anpoboBaHa TEXHOJIOTIS Ofep>XKaHHS MaTepialiB 3 BIaCTUBOCTSIMY,
HEeOOXimHUMU 11718 iX e(DEeKTUBHOTO BUKOPUCTAHHS B MOHOJIITHUX KePaMiYHMX HarpiBavax 3 migBUIIEHOO

KOHBEKTMBHOIO Teruiosigaayero 1o 50 Br/mM2K B ymoBax npumycoBoi KoHBek1ii y nositpi i mo 120 Br/cM2 y Bog;.

2. The dissertation covers the studies of materials based on Si3N4 - ZrC and Si3N4 - HfC, as well as Hf2CN, Zr2CN
and SiC phases. It is shown, that only for materials with AIN matrix the conductivity and TKR correspond to the
percolation model. For a matrix of Si3N4 observed shift of the percolation threshold towards lower concentrations
of the highly conductive phase, the hysteresis temperature dependence of o and extreme temperature dependence
of TKR, as well as the varistor effect in the range of low concentrations of conductor. The products of the chemical
interaction between conductor phase, dielectric matrix and pressing environment, substantially influence on the
formation of electroconductive cluster, and shift the percolation threshold in the area of low concentrations of the
highly conductive phase (5 - 10%), and increasing of the resistance (extrapolated on 100% of conducting phase) o in
100 - 100 000 times. The temperature hysteresis of o is observed, this effect is caused by presence of SiC in the
resistive composite. The model of hysteresis o and calculations of temperature distributions were carried out using
the equivalent schemes. The fabrication technology of materials with properties, necessary for their effective using
for the monolithic ceramic heaters with enhanceable convective heat emission to 50 W/m2K in the conditions of
the forced convection in mid air and to 120 W/m2K in water was developed and tested.
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