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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BuBUYeHHS CTPYKTypHO-(a30BUX I€PETBOPEHb B KOMIIO3ULIIMHAX CUCTEMAX HAHOAMCIIEPCHUN aiMas-

rpaditonoi6bHui HiTpUA 60PY 3 L0 OfepKaHHS HOBUX HAATBEPAUX MaTepiaiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of Structural-Phase Transformations in Composite Systems Nano Disperse Diamond-Graphite-like Boron
Nitride for the purpose of obtaining new superhard materials

Pedepar yKpaiHCBKOIO:

O6’exTy DOCHIIKEHb — HAHOCTPYKTYPOBaHi YaCTKY [TOPOUIKIB ajiMa3y,0llep>KaHoro Pi3HUMU MEeTOiaMu IIpU
BHCOKUX TUCKaX, CUHTE€30BaHi [IOPOLIKYA KapOOKCUHITpUAY 60pa MOHO(A3Hi Ta 3 aIMa3HUMMU YAaCTKaMH, a TaKOX
MOJIIKPUCTAJIiYHi 3pa3Ky Ha iX OCHOBI, O€P>KaHi IPY BUCOKUX TUCKY Ta TEMIIepaTypi. MeTa po60TH —~BUBYEHHS
CTPYKTYpHO-(}a30BUX [I€PETBOPEHb B YMOBAX CIIiKaHHS [IPY BUCOKUX THCKAX Ta TEMIIEpPATypax MOHO(a3HUX
00€KTiBTa KOMIIO3UTIB (HAa OCHOBI IIOPOIIKIB BUXIJHUX CKJIA[JOBUX HAHOAUTCIIEPCHUI aJIMa3,TypOOCTpaTHU HITPUL
60py, KapOOOKCUHITpU 60PY, OKCUJ, 60PY) N1 IPOEKTyBaHHA Briepiue 3a ;onomoroio KoMiuiekcy metogis I1EM B
pexxuMi A pakiiiiHOro KOHTPACTY Ta BUCOKOI PO3LiIbHOI 3aTHOCTI B COBOKYIHOCTI 3 MiKpOIU(PaKLi€lo,
peHTreHo(da30BOro aHasizy, peHTTeHiBCbKOi (OTOEIEKTPOHOI— Ta iHPPauepBOHOI CIIEKTPOCKOIII]) JOCTiIKEHO
CTPYKTYpHO-(a30Bi [IepeTBOPEHHSI B IPOLEC] CIiKaHHS NP BUCOKOMY THCKY(7,7 I'Tla) Ta Temneparypi (1700 oC)
KOMIIO3UI1Iill MOPOIIKIB yJIbTPa- Ta HAHOAUCIIEPCHOrO anMasy Ta rpadirononionux ¢pas BN ta BNCO, mo
IIpeJCTaBJieHi B BUIJIST] [IOPOLIKIB 260 OcalyKeHb Ha [I0BEPXHOCTI YaCTOK ajMasy. Briepiie BCcTaHOBJIEHO, 110
CITiIKaHH4 B YKa3aHill cUCTEMI IIOPOLIKIB CYIIPOBOMIKYETBCS B3a€MO/I€I0 BUXITHUX CKJIAIOBUX i JEIKAM
NOoJpi6HEHHSIM YaCTMHOK aJIMa3y, a TaKOK YTBOPIOETbCSI HAHOAUCTIIEPCHI (5-7HM) aIMa30MoAioHi a3y B cUCTeMi
enemeHTiB BNCO. HasiBHiCTh Takux a3 niATBepAKeHO BKa3aHMMU METOJaMU CTPYKTYPHUX JIOCTiIKeHb. Takox
inenTndikoBaHo caneputHi ¢pasu BN ta cknany BN2,5C. Biepie onep;kaHo NMOJiKpUCTasiuyHi 3pa3ku Ha iX OCHOBI.
3pasku Ha ocHOBi HaHogucnepcHoro (0,1/0 MkM) anmasy i nopouky BNCO marots ryctuny 3,2 r/cm3 Ta TBEPJiCTh
28 I'Tla, mo BiANOBiZAIOTH BEIMYMHAM HaTBEPIAUX MaTepiajiB Ha OCHOBI cdaneputHoro BN - kubopuay ta
ambopury.

Pedepar aHr1ilicbKOIO:

The objects of research are nanostructured particles of diamond powders obtained by various methods at high
pressures, synthesized single-phase boron carboxynitride powders and with diamond particles, as well as
polycrystalline samples based on them, obtained at high pressures and temperatures. The purpose of the work is
to study the structural and phase transformations under sintering conditions at high pressures and temperatures
of single-phase objects and composites (based on the powders of the original components nanodisperse diamond,
turbostrate boron nitride, boron carboxynitride, boron oxide) for designing For the first time, using a complex of
methods (TEM in the mode of diffraction contrast and high resolution in combination with microdiffraction, X-ray
phase analysis, X-ray photoelectron and infrared spectroscopy), structural-phase transformations in the process
of sintering at high pressure (7.7 GPa) and temperature ( 1700 oC) of compositions of ultra- and nanodispersed
diamond powders and graphite-like phases of BN and BNCO, which are presented in the form of powders or
deposits on the surface of diamond particles. For the first time, it was established that sintering in the specified
system of powders is accompanied by the interaction of the initial components and some grinding of diamond
particles, and nanodispersed (5-7 nm) diamond-like phases are formed in the system of BNCO elements. The
presence of such phases was confirmed by the indicated methods of structural research. Sphalerite phases of BN
and BN2.5C composition were also identified. Polycrystalline samples based on them were obtained for the first
time. Samples based on nanodispersed (0.1/0 pm) diamond and BNCO powder have a density of 3.2 g/cm3 and a
hardness of 28 GPa, which correspond to the values of superhard
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hassa HTTI yKpaiHCBKOI0: Hanonopomox BNCO

Haszpa HTII aHri#icbKo¥0: Nano powder BNCO

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acTocyBaHHS: M 72.19 JlocsigkeHHs i eKCIieprMeHTasIbHI po3po6Ky y chepi iHIMUK IPUPOIHUYNX i

TEXHIYHMX HayK
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:
Onuc HTII: Hanonopomok BNCO [1s criikaHHsI aMa3HUX 3€peH
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TEXHOJIOTI! TOMIO) AJ1s1 3a6e3MeYeHHs] eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iMIIOpTY, 36i/bLIeHHs 00CATiB
BUPOOHUILITBA, EKOHOMIs eHepropecypciB, EkoHOMis MaTepianiB, 3MeHIIEHHS 3HOCY 00J1aiHaHHS, 3a0e31e4eHHs

IIPOMUCJIOBOCTI U1 HaceJIeHHS HOBMM BUIOM iHPOPMaLiliHO-KOMYHIKal[iHHUX [TOCTTYT
Bnyins HTII Ha moBKiJjs:
BnposaaskenHss HTII: Bnposamkeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiIYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):
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