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1. BI/ICOKOTGMHepaTypHi TepMOC]IeKTpI/I‘{Hi eJIeMEHTU Ha OCHOBi 06araTOKOMIIOHEHTHUX 0€3KNMCHEBUX CIIOJIYK

2. High-temperature thermoelectric elements based on multicomponent oxygen-free compounds

Pedepar:

1. Incepraiiio NpUCBsY€HO BCTAHOBJIEHHIO BIJIMBY TEXHOJIOTYHMX (PAKTOPiB HA MIKPOCTPYKTYPY Ta BIACTUBOCTI
HOBUX IPOBIIHUX MaTepiaiB HA OCHOBI MAPYyBaTUX aHI30TPOITHUX KOMITO3UTIB TUILY «i30JIITOP-TIPOBITHUKY Y
cxiagi Si3N4-kap6igyu nepexigHux MeTasliB, i BAKOPUCTaHHS LJUX MaTepiasiB B TEPMOEJIEKTPUYHUX
(yHKIIOHATIbHUX €JIEMEHTAX, IO MPaLIoI0Th IPY BUCOKUX Temieparypax (1o 1100 °C). BctaHOBIIEHO, 0 HANO6ibII
[IepCIIEeKTUBHUMMU 3 TAaKUX KOMIIO3UTIB € Komnoauliii Si3N4-ZrC, Si3N4-HfC, B Hux yTBopIotoThcs Taki ¢pasuy, sk SiC,
Hf2CN un Zr2CN. TlokasaHo, 110 KJII0Y4OBUM MOMEHTOM [1714 36ib11eHHs KoedinienTy TEPC KoMIIo3uTiB, 10

PO3IJISLAAIOTLCS, € PEeaKlii in situ, o NPOTiKaTh 3a yyacTio H20 npu BU3HaYeHUX TeMIIEpaTypax rapsiaoro



npecyBaHHs (yrBopeHHs Si2ZON2), a6o He3HauHi (0,25-1%) no6aBKku HiTpUAY 60PY B CKJa IPOBiAHOrO KJIacTepy.
BcTaHOoBJIEHO, 1110 IPOIYKTU XiMIYHOI B3aeMOIii MixK IIPOBiTHMUKOBOIO (a3010, AieIeKTPUYHOI0 MAaTPULIEIO Ta
cepenoBulleM IpecyBaHHsl, Taki sk SiC ta FeSi2, 3cyBaloTh Nopir NpoTikaHHS A0 06J1aCTi Maux KOHLIEHTpaLliil
BBeJIeHOI TPOBiAHNKOBOI (Pa3u Ha 5-10% i 36i7bLIyI0OTE MUTOMUM OIip PE3UCTUBHOrO Kactepy B 102 - 105 pasis.
Brniepiie nocinskeHO TepMOesIeKTPUYHI BIaCTUBOCTI KOMNIO3UTIB n-tuy: Si3N4-ZrC, Si3N4-HfC; Si3N4-ZrC,
Si3N4-WC, Si3N4-TiB2, Si3N4-TaC, Si3N4-TaN ta p-tumny: Si3N4-C, Si3N4-B4C. [TokazaHo, 10 SIK TEPMOEIEKTPOIU
MOJXYTb BUKOPMCTOBYBATHCh KJIACTEPHI MEPKOJIALINHI CTPYKTYPH, a 3aJI€JKHICTh TEPMOEJIEKTPOPYILINHOI CHAJIX Bif,
KOHILIEHTPALlii TEpMOEJIEKTPUYHOI JOOABKU HE ONUCYETHCS TUM CaMUM MAaTeMATUYHUM arapaToM, IO i 3aJIeXKHICTh
€JIEKTPOIIPOBITHOCTI Bif, KOHLIEHTpAILi.

2. The thesis' main goal is determination of the influence of technological factors on the microstructure and
properties of new conducting materials based on layered anisotropic composites of the «insulator-conductor»
type as a part of Si3N4-carbides of transition metals, as well as the employment of these materials in
thermoelectric functional elements operating at high temperatures (up to 1100 °C). It has been found that the most
promising of such composites are the compositions of Si3N4-ZrC, Si3N4-HfC, in which such phases as SiC, Hf2CN
and Zr2CN are formed. It has been shown that the interaction between dielectric matrixes and an additive during
the process of high-temperature compression significantly influences the thermoelectric properties of the
composite. The violation of stoichiometry causes the growth of the thermoelectromotive force along with the
decrease of the electrical conductivity and increase of the defectiveness of n-type materials, as well as growth of
the thermoelectromotive force along with an increase both in electrical conductivity and defectiveness of p-type
materials. For the first time, the thermoelectric properties of n-type Si3N4-ZrC, Si3N4-HfC; Si3N4-ZrC, Si3N4-
WC, Si3N4-TiB2, Si3N4-TaC, Si3N4-TaN composites and p-type Si3N4-C, Si3N4-B4C composites have been
researched. It has been shown that cluster percolation structures can be used as thermoelectrodes; the
dependence between the thermoelectromotive force and the concentration of the thermoelectric additive is not
described by the same mathematical apparatus, as the dependence between the electrical conductivity and the
concentration.
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