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4. JI>)kepesia Ta HanpssMu piHaHCYBaHHA

IligcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUO] By, aKaZleMiero HayK

(ros10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 6541030

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepeJio gpiHaHCyBaHHS: 7713 - KOWITH IepPXKOIOIKETY

daxTuunuii oocar dinancyBaHHA 3a 3BiTHHH eTam: 11231.918 Tuc. rpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

Hanokomnosutu Ha ocHOBi SiC i Si3N4 3 ¢yHKUiel0 camo3alikoByBaHHS Je(eKTiB CTPYKTypU [Jis1 KePaMidYHUX BY3JiB TepT4,

KOPO3ifHOCTIMKMX ITOKPUTTIB i TEIJIOBiABOIB JOBrOTPMBAJIO] €KCILTyaTalii

Ha3sBa po6oTHu (aHrJI)

Nanocomposites besed on SiC and Si3N4 with selfhealing structure defects function for ceramic friction parts, corrosive
resistant coverages and heatsinks of long duration exploitation

Pedepar (yxp)

JocnimxeHo yMoBU KOHcomiganii komrno3uTiB cucteM ZrNoSi 3 N 4 ta Si 3 N 4 -ZrN-TiN merogom ITIC. BctaHOBNIEHO, IO
yminbHeHHsT KoMno3uTis cuctemu Si 3 N 4 -ZrN-TiN inteHcudikye HaHokpucramiyau# TiN npu T~ (1100 o 1300) oC. MexaHiuHi
ByactuBocTi kommno3utiB ZrN-Si 3 N 4 -TiN Bumi 3a marepianu Ha ocHoBi ZrN-Si 3 N 4 . Y komnio3uTiB 3 15% ta 30 mac.% TiN HV
10 = 20:22 I'Tla, K 1c = 5,2:5,8 MIla-m 1/2 , BignosinHo. Ha Tpu6osoriuni BnactusocTi B napi 3 BK6 Ta Si 3 N 4 BnniuBae BMicT ZrN,
Ta Marepias KOHTPTiNA, Ta ix ¢izuko-ximiuHa B3aemopis. JlociimkeHo edekT camosasikoByBaHHS NOBepxHEBUX AedekTiB Si 3 N

4 -ZrN-TiN: npu cyxomy Tepri — masixom okuciyeHHs go SiO 2 a6o Si(OH) 2 , mo npariioe K TBEPAE MacTUiIo; TepTs y (pispo3unHi

- yrBOopeHHs Tpubomapis Zr(OH) 2 ta Ti(OH) 2 ; npu Temneparypax 500 - 550 o - yTBopeHHs pereHepyiodoro ZrO 2 . CTBopeHa
kepamika SiC-Si 3 N 4 -Si 2 N 2 O merogom [Tl 3 akruBaTopaMu CIliKaHHS. BCTaHOBJIEHI ONTMMAJIBHI CKJIAAU Ta PEXUMU
peakuiiiHoi KOHCoJigalii Kepamiku 3 OJHOPIJHOK BUCOKOAMCIIEPCHOIO CTPYKTYPOIO, 3 KOMIIO3ULIMHAMU TPAHULIMUA 3EPEH.
BusBneno edekr (GpopMyBaHHS B MiK3EPEHHUX MpoOlIapKaX MEeTAJONOMAIOHUX CTPYKTYP, 1O BIJIMBAIOTh Ha ejeKTpodi3uyHi Ta

TPUOOJIOTiYHI XapaKTEPUCTUKU KepaMiku. Peasi3oBaHO MPUHLUI CTBOPEHHS HOBOTO (PYHKI[iOHAJbHOTO €JIEMEHTY Ha OCHOBI



0€3KMCHEBUX TYTOIUIABKUX CIIOJYK [Jisi BUCOKOTEMIIEPATYPHUX TEPMOEJIEKTPUYHUX TeHepaTopiB TepMoEPC Ta Hampyru, 3a
paxyHOK (GOpPMYyBaHHS MIKPDOCTPYKTYpHM KEpaMidHUX IIPOBiJHUKOBUX TEPMOEJIEKTPUUHUX MaTepiayiB 3 [ieJeKTPUIHOI0
MaTpULIEI0 1 peakUifiHO 3JAaTHUMMM MPOBIJHUKOBUMU [00aBKaMHU, YTBOPEHHS HOBUX a3, mo (OpMyloTbcd in situ mpu
BHCOKOTEMIIEPAaTyPHOMY ylilbHEHHI. [IoKa3aHo, 10 y TaKMX AUCNIEPCHIX KOMIIO3UTIB IIPYU KOHLEHTPALlii IPOBiIHMKA OJIM3bKill 10
IIOpOry IMepKoJisilii BUMHMKAae nonepedyHa TepMOEPC, fka € aHi30TpOIi€l0 TEIUIONPOBINHOCTI, BHACJINOK $SIKOI BHHUKAE

TIONIEPEYHUN TIEPENA]] TEMIIEPATYP, i, K HACJIIOK, BUXPOBUX CTPYMiB.
Pedepar (aHrI)

The conditions of SPS consolidation of the composites of ZrN-Si 3 N 4 and Si 3 N 4 -ZrN-TiN systems have been studied. It was
found that the compaction of the Si 3 N 4 -ZrN-TiN system intensifies nanocrystalline TiN at T ~ (1100-1300) oC. Mechanical
properties of ZrN-Si 3 N 4 -TiN composites were found to be higher than of Si 3 N 4 -ZrN-based composites. Composites with
15% and 30 wt.% of TiN exhibited HV 10 = 20 : 22 GPa, K 1c = 5,2:5,8 MIla-m 1/2 , respectively. The amount of ZrN in the
composite, the composition of the counter-body (BK6 or Si3N4), and their physicochemical interaction influence on the
tribological properties. The effect of self-healing of a surface defects Si 3 N 4 -ZrN-TiN has been studied as follows. During dry
friction - by oxidation to SiO 2 or Si(OH) 2 , which acts as a solid lubricant. Friction in saline - the formation of tribo- layers
Zr(OH) 2 and Ti(OH) 2 . Friction at a temperature of ~ 550 o - formation of regenerating ZrO 2 . SiC-Si 3 N 4 -Si 2 N 2 O ceramic
been produced via HP method with sintering activators. The optimal compositions and the reaction consolidations regime of
ceramics with a homogeneous highly dispersed structure and with composite grain boundaries have been established. The
effect of formation of metal-like structures in the intergranular layers, which influence the electrophysical and tribological
characteristics of ceramics, been revealed. The principle of creating the new functional element based on oxygen-free
refractory compounds for high-temperature thermoelectric generators of thermo-EDF and voltage is realized by formation of
new phases during in situ high-temperature consolidation. It had been shown that in such dispersed composites at the
concentration of the conductor close to the percolation threshold there is a transverse thermo EDF, which is anisotropy of
thermal conductivity and results in a transverse temperature difference, and, as a consequence, eddy currents.

Inpexc YIK: 544.77, 541,18;620,22;621,762,01

Kopgu TemarnuHux pyopux HTI: 31.15.37
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): HaHokomnosutu Ha ocHoBi SiC i Si3N4 3 ¢pyHKIielo camo3asikoByBaHHS fe(eKTiB CTPYKTYpH AJisl

KepaMiuyHUX By3JIiB TEPTS, KOPO3iNHOCTIMKMX OKPUTTIB i TEMJIOBiABOIiB JOBTOTPUBAJIOI€KCIITyaTallil

Hassa mpoaykuii (aurJi): Nanocomposites based on SiC and Si3N4 with the function of self-healing of structural defects for
ceramic friction units, corrosion-resistant coatings and heat sinks for long-term operation

OuikyBaHi pe3yabTaTu: Marepianu

T'amyss 3actocyBanHs: D DK 29.14.1 BUrotossyieHHS MIapUKOMiJIIMITHUAKIB i DOJIMKOBYX MiAMUITHUKIB Ta ix 3ancyactuH D DJ 28.4

KyBaHH$, mTaMyBaHHSI, KAPOYBaHHSI; TIOPOIIKOBA METAJIPTis

Onuc npogykuii (ykp): CTBOpeHHS HAyKOBOI KOHIEMIIii KepaMiYHUX MaTtepiasiB 3 epeKToM camo3asikOByBaHHS JJIsI BY3JliB TE€PTS,

[IOKPUTTIB, TEIJIOBiBOJIB Ta iH. amIiKawin

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpeHHSs IPUHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOILIO) AJIs

3a6e3eyeHHs eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMIIOPTY
Cragis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenus HTII: He BupoBamkeHo

CTpOKH BIpOBaJ)KEHHS:

Bupo6nuk npoaykuii: IIIM HAH Vkpainu

Cro>KHBayi NpoayKii:

IlepcrieKTHBHI pUHKH:



IlpaBa iHTeseKTyas1bHOI BjacHOCTi: OTPUMAHO IIATEHT

®opmu Ta ymoBH nepepgaui npogykuii: CriinieHi HIJIKP
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