O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 02170002852

Jep>kaBHUH peecTpaniliHuI HOMeP: 0115U002267

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 13-12-2017

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: [locnimkenHs ¢isnko-MeXaHIYHUX BIACTUBOCTE! KOMITO3ULIFHIX MaTepiasliB Ha OCHOBI Kap6imy

60pY i TYrOMnIaBKUX CIIOJYK METaJliB
IToyaTok eramy: 01.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (a6o ITIB ¢izuyHOi 0c00H): HaByanbHO-HAYKOBUIA LIEHTP

"dizuko-ximMiyHe Marepiano3HaBcTBO" HanioHanpHOi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 25198635

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 496-48-97

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHui 06car ¢piHaHCyBaHHS (THC. rpH.): 317.404




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeToau KOHCTPYyIOBaHHS (pa30BOro CKIaly Ta CTPYKTYPH KOMIIO3ULIIMHUX pafialliiiHO3aXUCHUX MaTepiaiiB Ha

OCHOBI Kap6iny 60py Ta TyronjaaBKUX CIIOJYK METAJIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods of constructing of phase composition and structure of composition radioprotectiv materials are on the
basis of carbide of the boron and refractory compound of metals

Pedepar yKpaiHCBKOIO:

O6'eKT po3p0obJIeHHS i LOCIiIPKEHHS: KepaMiuHi KOMIIO3ULiMHI MaTepiasu Ha OCHOBI Kapb6iny 60py Ta TYroIylaBKUX
CIIOJIYK IIEPEeXifHUX MeTajliB. MeTa po6oTu: Po3pobKa METO/MiB KOHCTPYIOBAaHHS (pa30BOr0 CKJIALY Ta CTPYKTypU
KOMITO3MLIMHUX PafliallilHO3aXMCHUAX MaTepialiB Ha OCHOBI Kapbigy 60py Ta TYTOIVIABKUX CIOJIYK IEPEeXiTHUX
MeTasiB. MeTou IOCHiIKeHHS: CTAaHAAPTHI METOIVUKYU TEOPETUYHMX TEPMOIMHAMIYHUX PO3PaxyHKiB; 3pa3KU
rOTYBaJIM METOOM PeaKliiHOro rapsiuoro NpecyBaHHs Ha YCTAHOBLIi 3 PE3UCTUBHUM HarpiBom 6e3 3aX1UCHOi
atMmocdepH, Iu@paKTorpaMy KOMIAKTHUX 3Pa3KiB OE€P>KyBaJIX 32 JOIIOMOTOI0 MiTHOTO (PiIbTPOBAHOTO
BUIIPOMIHIOBaHHS HA aBTOMAaTHU30BaHOMY pPeHTreHiBCcbKkoMy audpaktromerpi JPOH-3.MexaHiyHi XapaKTepUCTUKU
BM3HAYaJIUCh 3 JoNIoMoro MikpoTreepaomipy [IMT-3. [IpoBeneHo TepMOguHaMiYHUI aHani3 Qi3uKO-XiMiYHUX
[IepeTBOPEHb, 1O BifbyBaloThcs B cucremax B4C-Hf ta B4C-Al-B . BusnaueHo afiiabaTUyHy TeMIIEpaTypy peakLin
Ta TEPMIYHICTb pPEeaKUiHUX CyMilllen. BCTaHOBIEHO MeXaHi3MU peakliii Ta iX 3aJIeXKHICTh Bifl KOHLIEHTPAaLiiTHOTO
CKJIaZly peaKkuinHux cymimedn. [IpoBeeHO TepMOAVHAMIYHMN aHAasi3 XiMIYHUX peaklii, o NPOTIiKal0OTh B CUCTEMI
Hf-B-Si-C. Po3paxoBaHO eHTaJIbllil0, €HTPOIIiI0, eHeprito ['i66ca Ta afjiabaTHyHy TeMIIepaTypy MOXKJIMBUX PEAKLil.
[IpoaHasnizoBaHO BIIUB (Pa30BOrO CKJIAAy PEareHTiB Ta pa30BOro CKJIaAy NPOLYKTiB peaklii Ha TepMOOUHAMIYHI
rapaMeTpu NpoueciB cuHTe3y. Ha OCHOBI OTpUMaHMX PE3yJIbTaTiB 3allPOIIOHOBAHO OINTUMAJIbHI CKJIAAN PEAreHTIB
IJIs1 OTPMMAaHHS KepaMiyHUX KOMIIO3UIiHUX MaTepianiB cucteM B4C HfB2, B4C-AlB2, B4C-AlI303N, HfB2-HfC-Hf,
HfB2-SiC. [JocninKeHO MOXKJIMBICTb CTBOPEHHS KEpaMiyHMX KOMIIO3ULIIMHUX MaTepiaiB cknany B4C - HfB2
LJISIXOM peakLiliHoro rapstaoro npecysanHs muxtu B4C, HfC i B. BuBueHo (pa3oBuil ckiaf, CTPyKTypy Ta ME€XaHiuHi
BJIACTMBOCTI OTPMMaHUX KOMIIO3UTIB y IIMPOKOMY KOHLeHTpaliliHoMy iHTepBasi (B4C + (3,9 - 34,7 06. %) HfB2).
Metonom PPA ta CEM BcTaHOBJIEHO (aKT MPOTiKaHHS MK Kap6igom radHiio i 6opoM ximiuHoi peaxiiii,
pe3yJIbTaTOM SIKOi € ix 3HUKHEHHS 3 yTBOpeHHsIM HoBUX (a3 - B4C ta HfB2 Ta popMyBaHHSI MaTPUYHOTO KOMIIO3UTY
B4C - HfB2 3 BUCOKOIO BiIHOCHOIO T'yCTMHOI. MiKpOTBEPiCTb OTPMMAHUX MaTepiasiiB 3MiHIOETbCS B iHTEPBali 25 -
37 I'lla, a TpilMHOCTINKICTh Ma€e eKCTpeMaJIbHY 3aJIEXKHICTb Bifl BMiCTy gpyroi gasu i nocsrae 6,5 MIla-m1/2, mo
Malbke BJBiUi IIepeBUIIye BiNOBigHE 3HaYEHHS 17151 Kap6iny 60py. BUBU€HO BIIJIMB €K30TEPMIUHUX PeaKLill MixX
KomnoHeHTamu muxtu B4C - HfH1,7 Ha niponiecu CTpyKTypOYTBOPEHHS Ta Pi3MKO-MeXaHiuHi XapaKTe€pPUCTUKUI
KepaMiyHMX KOMITO3ULiNHuX MaTepianiB cuctemu B4C - HfB2. [locimskeHo 3ay1esKHICTh KIHETUKY YCaIKU
marepiainiB B4C - HfB2 Biz noyaTkoBoro ckiaaay muxTu. Po3pobseHa jabopaTopHa METOAMKA IBUIKICHOIO CUHTE3Y
KEpaMiyHUX KOMITO3ULINHMX MaTepiajiB Ha OCHOBI Kap6iny 6opy. JJocimkeHo 3akoHOMIpHOCTI ¢a3o- Ta
CTPYKTYPOYTBOPEHHS KEPaMiYHMX KOMIIO3ULIIMHMX MaTepiasiB cucreMu ZrB2-SiC oTpyMaHNX METOLOM raps4oro
npecyBaHHs nopouikis ZrC, Si, B4C ta ZrB2 npu Temneparypi 1800°C i Tucky 27MIla npoTsrom 5 xBujiuH. BmicT
KapOily KpeMHilo B CHHTe30BaHUX MaTepianax pocsrae 50 06. %. BcTaHoBieHO, 10 Mpolec KOHCOoiaalii maTepiany
BU3HAYA€ETHCSI B OCHOBHOMY (Pi3MKO-XiMiYHMMMU N€PETBOPEHHSIMH, 1O BiIOYBAIOTHCS il 4ac rapsidoro pecyBaHHS
Mi’K KOMIIOHEHTaMU IIUXTU. JJOCIiIPKEHO BIJIMB BMICTY pEaKLiHOi CyMillli Ha TOBEAiHKY MaTepiasliB Py CIiKaHHi,
PO3BUTOK MIKPOCTPYKTYPY Ta MEXaHi4YHi BJaCTUBOCTI. [Ioka3aHo, 10 MIKpOTBEPHiCTb 3POCTAE 3i 3DOCTAHHAM BMICTY
SiC o 3nHaueHHs1 Hv=24 I'Tla npu BMicTi peakuiiiHoi cymimi 50%06., MakcuMasbHa TPIIMHOCTINKICTb cK1anae 6,2

MIla-m1/ 2 i BigmoBigae BMicTy peakuiitHoi cymimmi 40%.

Pedepart aHIJ1ilCHKOIO:



Object of development and research : ceramic composition materials on the basis of carbide borum and refractory
connections of transitional metals. Aim of work : Development of methods of constructing of phase composition
and structure of composition radioprotective materials on the basis of carbide borum and refractory connections
of transitional metals. Research methods: standard methodologies of theoretical thermodynamics calculations;
standards were prepared by the method of reactionary hot-pressed on setting with the capacitance-resistance
heating without a protective atmosphere, the diffractograms of compact standards got by means of the copper
filtered radiation on the automated x-rayed diffractometer of IPOH- 3.Mechanical descriptions were determined
with the help of IIMT- 3. The thermodynamics analysis of physical and chemical transformations that take place in
the systems of B4C is conducted - Hf and B4C - Al - B and Hf - B - Si - C. Influence of phase composition of
reagents and phase composition of products of reaction is analysed on the thermodynamics parameters of
processes of synthesis and optimal compositions of reagents offer for the receipt of ceramic composition materials
of the systems of B4C HfB2, B4C - AIB2, B4C - AI303N, HfB2 - HfC - Hf, HfB2 - SiC. Possibility of creation of
ceramic composition materials of composition of B4C is investigational - HfB2 by reactionary hot-pressed of
charge of B4C, HfC and B.Phase composition, structure and mechanical properties of the got composites, is
studied in a wide concentration interval (B4C + (3,9 - 34,7 at. %) HfB2). The microhardness of the got materials
changes in an interval 25 - 37 I'Tla, and crack resistance has extreme dependence on content of the second phase
and arrives at 6,5 MITa-of m1/2, that almost twice exceeds a corresponding value for the carbide borum. The
worked out laboratory methodology of speed synthesis of ceramic composition materials is on the basis of carbide
borum. Content of carbide of silicon in the synthesized materials arrives at 50 at. %.It was established that the
process of consolidation of a material is determined mainly by physics-chemical transformations occurring during
hot pressing between components of a charge. The influence of the reaction mixture content on the behavior of
materials during sintering, the development of microstructure and mechanical properties have been investigated.

Inpexc YIK: 539.216;539.22;538.91-405;548;620.18, 539.216, 539.22
Koau TemaTHYHHUX PYOPHK: 29.19.04

KepiBHuKH po6oTH

BiacHe IlpizBume Im's I10-6aThKOBI: Pynenko Osbra BacusisHa
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: 3akoHOMIpHOCTI popMmyBaHHS (Ha30BOr0 CKIIa/Ly Ta CTPYKTYPH KEPAMIYHUX

KOMIIO3ULIIHUX MaTepiasiB ckiuany ZrB2-SiC npu peakuiiHoMy rapsit4oMy IIpeCyBaHHI.

Hazpa HTII anrJi#icbKor0: Conformities to law of forming of phase composition and structure of ceramic

composition materials of composition of ZrB2 - SiC at the reactionary hot pressing.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTOCYBaHHS: [linnpremcTBa aTOMHOI IPOMUCIIOBOCTI YKpaiHu
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: locnimkeHo 3akoHOMIpHOCTI (ha3o-, CTPYKTYPOYTBOPEHHS Ta MEXaHIYHI BJIACTUBOCTI KEPAMIYHUX
KOMIIO3ULIITHMX MaTepiajiiB, OTPMMaHMX METOAOM PEAKLIHOIO raps4oro npecyBaHHs cymiui nopoukis ZrC, Si,
B4C ta ZrB2. Onep>kaHi 6e31nopyBaTi KepamiuHi KOMNO3uLiiHI MaTepianu cknany ZrB2-SiC 3 Bucokumun

MeXaHIYHUMMU XapaKkTepucTukamu: Mikporsepaicts Hv=24 I'Tla, TpimuHocriiikicts K1C = 6,2 MIla-m1/ 2.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2020
3aKiHYeHHs eTaly:
Crno>KkuBavi NPOAYKILii: TemioBa Ta aTOMHA IPOMUCTIBICTb
IlepcrieKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHUK I0PHIHYHOI 0COOH Makapa Bosiogumup ApceHinoBuy

IlepeJtik 0Cci0O-BHKOHABIIiB
€pbomenko ['eHHanin BoroguMuposuy
Kenuu Ti6epint IOpifioBuy

KoryTiok I1aBsio [TerpoBuy

Pynenko Osibra BacuiiBHB

Yopuobyk Cepriit Bosiogumuposuy

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisiIBHOCTI




