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Tema guceprauii:
1. BucokoTemMIiepaTypHi TEpMOeJIEKTPUYH] eJIeMEHTH Ha OCHOBI 6araTOKOMIIOHEHTHUX 0€3KMCHEBUX CIIOJIYK

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

Pedepar:

1. Incepraliito pUCBSIYEHO BCTAHOBJIEHHIO BIJIUBY TEXHOJIOTIYHUX (PAKTOPiB Ha MiKPOCTPYKTYPY Ta BJIaCTUBOCTI
HOBUX NPOBIIHUX MaTepiasiB Ha OCHOBI IAPYBAaTHUX aHI30TPONTHUX KOMIIO3UTIB TUILY «i30JIATOP-TIPOBITHUKY Y
ckiani Si3N4-kap6igu nepexigHUX MeTasiB, i BAKOPUCTAHHS IUX MaTePiasiB B TEPMOEJIEKTPUIHUX
(OYHKLiOHAJIBHUX €JIEMEHTAX, 110 NPallOI0Th IIPU BUCOKUX Temneparypax (5o 1100 °C). BctaHOBEHO, 1110 HANOLIbLI
[IepPCIIEKTUBHUMMU 3 TAKMX KOMIO3UTIB € Komno3uiii Si3N4-ZrC, Si3N4-HfC, B Hux yTBopIoloThCs Taki ¢asuy, sk SiC,
Hf2CN n Zr2CN. TTokaszaHo, 0 KJII040BUM MOMEHTOM [1714 36inbueHHs Koedinienty TEPC KOMIIO3UTiB, 10
PO3IJIAIAI0ThCS, € peaklii in situ, o NpoTikaioTk 3a y4acTio H2O npu BU3HAYEHUX TEMIIEPATypax raps4oro
npecyBaHHs (yrBopeHHs Si2ON2), a6o He3HauHi (0,25-1%) 1o6aBku HITpUAY 60PY B CKJIAJ, IIPOBiJHOTO KJIACTEPY.
BcraHoB€HO, 10 NMPOIYKTH XiMIYHOI B3aeMOii MiXX IPOBiITHUKOBOI (Ha30l0, NieJEKTPUYHOI0 MaTPULIEIO Ta

cepepoBulleM npecyBanHsl, Taki sk SiC ta FeSi2, 3cyBaioTb Nopir NpoTiKaHHS 40 06J1aCTi Malux KOHLIEHTPaLii



BBEJI€HOI IPOBiAHUKOBOI (pa3u Ha 5-10% i 36i7bLIYyIOTh MUTOMUI OIiP PE3UCTUBHOrO Kyactepy B 102 - 105 pasis.
Briepiie mocinskeHO TepMoeIeKTPUYHI BIaCTUBOCTI KOMNIO3UTIB n-tuty: Si3N4-ZrC, Si3N4-HfC; Si3N4-ZrC,
Si3N4-WC, Si3N4-TiB2, Si3N4-TaC, Si3N4-TaN ra p-tumy: Si3N4-C, Si3N4-B4C. [Toka3zaHo, 110 SIK TEPMOEIEKTPOIU
MOJXYTb BUKOPMCTOBYBATHCh KJIACTEPHI MEPKOJIALINHI CTPYKTYPH, a 3aJI€JKHICTh TEPMOEJIEKTPOPYILIMHOI CHJIA Bif,
KOHLIEHTPaLii TEpMOEJIeKTPUIHOI JOOABKY HE ONUCYEThCS TUM CAMUM MAaTEeMaTUYHUM arlapaToM, IO i 3aJIeKHICTb
€JIEKTPOIPOBITHOCTI Bifj, KOHLIEHTpALLil.

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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