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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

IHXeHepis cyyacHUX TYrollaBKuX 60PUIB 1J1s1 BUPilIEHHS] BUHUKAIOUUX [TpobsieM 6e3rexku

Ha3sBa po6oTH aHIJIilICbKOIO:

Engineering of advanced refractory borides to meet emerging security challenges

PedepaT ykpaiHCbKOIO:

OG’eKT HoCiIKeHHsT — KOMITO3ULiIHI MaTepiasy Ha OCHOBI TYTrOIJIaBKUX 60puiiB. MeTa po60TH — po3podka
METOJIMKY KOMITIOTEPHOTO KOHCTPYIOBAHHS OII€PAaTHBHOTO CTBOPEHHS 6araTo(pyHKLiOHAJIbHUX II€PCIIEKTUBHUX
KOMITO3ULiIiHMX MaTepiajiB Ha OCHOBI TYroOIJIaBKUX GOPHU/IiB, 110 30aTHI BUTPUMYBATH BUCOKi TeMIIepaTypH, eHeprii
absisii, MexaHidYHUH yap, arpecrBHi XiMiuHI cepejoBuUILa, pafioaKTUBHICTb, TOLIO, /1711 BUPIlIEHHS IPOOJIeM
oesnexku. MeTony HOCTiIXeHb — KOMITIOTEPHE MOJeJI0BaHHs. HarpaiboBaHO METOOMKY BijOOpy MaTtepiaiB-
KaHAUATIB 3 06a3 JaHUX, sIKa II0JISITa€ B HACTYITHOMY: 1) BubpaTu Habip marepiasiis, 110 BKJIIOYAIOTh BimoMi ycCrimmHi
3pas3Kky, 6e3 aHasli3y ix 03HaK; 2) 30iliICHUTH TPYIlyBaHHS 332 O3HAKaMU BU6GPAHOr0 HAGOPY JaHMX 3 BUKOPUCTAHHIM
MAaIIMHHOTO HaBYaHHS (KJacTepu3allio); 3) BUBHAUNUTHU JI0 SIKUX KJIACTEPIB JaHUX MOTPANUIU NIPOTOTUIIN.
BingmoBigHi kjacTepu NOTEHLIMHO MICTATH iHII MaTepiany 3 HeOOXiTHUMU HAOOPOM XapaKTePUCTHK; 4) TPOBECTU
aHaJi3 03HaK, 32 IKMMU MaTepiaiu BilHECEHO [10 TIEBHOTO KJIACTEPa; 5) BifICiSITU BiIBEPTO HEPEJIEeBaHTHI O3HAKU IS
IIOKpaIlleHHs peJIEBAHTHOCTI MOJeJli Ta IiABUILIEHHS ii yriepepKeHOCTi B 6iK HEOOXiJHUX BJIAaCTMBOCTEN MaTepiaiy;
6) 3acToCcyBaTH MOZEJb 40 3HAYHO Oi/IbII IMMPOKOro HA6OPY MartepianiB. MaTepiany, siKi NOTPaIJISIOTh Y KJIACTEPU
MIPOTOTHUIIIB i € IEePCNEeKTUBUHMMY MaTepiasamu-KaHaugatamu. [lomanbmuii Bigbip Mo>KHA 371iCHIOBATU 32

BJIACTMBOCTSIMY, 1I0 HE BBIMLIIM y HAbip 03HAK MOJEJli, BAKOPUCTOBYIOUH JOCBIL (iTeparypy).

Pedepar aHIJ1iHCBKOIO:

The object of research is composite materials based on refractory borides. The purpose of the work is to develop
computer-aided design techniques for the rapid creation of multifunctional promising composite materials based
on refractory borides that can withstand high temperatures, ablation energies, mechanical impact, aggressive
chemical environments, radioactivity, etc., to solve safety problems. Research methods — computer modeling. A
methodology for selecting candidate materials from databases has been developed, which consists in the following:
1) select a set of materials that include known successful samples, without analyzing their features; 2) perform
grouping based on the features of the selected data set using machine learning (clustering); 3) determine which
data clusters the prototypes fall into. Corresponding clusters potentially contain other materials with the required
set of characteristics; 4) conduct an analysis of the signs by which the materials are assigned to a certain cluster; 5)
weed out frankly irrelevant features to improve the relevance of the model and increase its bias towards the
necessary properties of the material; 6) apply the model to a much wider set of materials. Materials that fall into
prototype clusters and are promising candidate materials. Further selection can be carried out by properties that
are not included in the set of features of the model, using experience (literature).
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