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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[11-2-22 (0139) PopmyBaHHSs CTPYKTYPU MOJIKPUCTAJIIYHOTO ri6puAHOro Marepiaiy, ofep>XaHoro Ha OCHOBI
aJIMa3Horo nopouky ta CVD-anmasy MeTajii30BaHOTO METaJIOM-PO3YMHHUAKOM BYTJIEIIO 3 BAKOPUCTAHHSIM

aKTMBYIOUMX IIPOLIEC CIiKaHHS J06aBOK Ha OCHOBI KPEMHIIO

Ha3zBa po6oTH aHTIJIilICbKOIO:

Formation of the structure of polycrystalline hybrid material obtained on the basis of diamond powder and CVD-
diamond metallized with metal-solvent carbon using silicon-based additives activating the sintering process

Pedepar yKpaiHCBKOIO:

JocnimKeHo BIUIMB KOHLIEHTPALlii ByryielieBUX MaTepiasis pizHoi npupoau Ha popmyBaHHS B yMoBax HPHT
aJIMa30BMICHUX NOJIKpUACTAIIYHUX MaTepianiB. BcTaHOB/IEHO, 0 [06aBKY N-MAPOBUX 'padeHiB B KiJIbKOCTI MEHIIE
0,2% Bim Macu ajiMa3HUX [TOPOLIKIB Oy/ie HELOCTATHLO /1JISI BMEHIIEHHS] MDKYaCTHHKOBOIO TEPTSI, HEOOXiIHOTO 1S
VIIiJIbHEHHS aJIMa3HUX YaCTUHOK. 32 BMiCTy J06aBku noHag, 0,7% npu CIikaHHi il THCKOM BUHUKAIOTbh HaJIMipHi
BYTJICL|EBi 3QJIUIIKU B, SIKi 3MEHIIYIOTh MilIHICTh Ta 3HOCOCTIMKICTh KOMIIO3UTIB. BUBYEHO BIIMB aKTHUBYIOYUX
npouec crikaHHs 106aBok SiC Ha ¢popmysanHg B HPHT yMmoBax nosikprctasniyHoi 060JI0HKM aJIMa3HOTO
ribpugHoro matepiasny. B komnosurax, OoTpuMaHux 3 J06aBKO HaHOSIC, criocTepiraeTbcst 30ibII€HHS YaCTKU
Ie(EeKTHUX aJIMa3HUX 3€PEH 3 KapOiHMMU MTPO>KUIIKAMHU, 110 3abe3Ieuye 36ibl1eHHs NPoTspKHOCTI SiC Kapkacy B
060J10HLi. JocigkeHo GOpMYyBaHHS CTPYKTYPU aJIMA3HOTO MOJIKPUCTAIIYHOTO Ti6PUAHOro Marepiaiy 3
aKTUBYIOUMMU Jo6aBkamu rpadeHis. HaluinbHima cTpyKTypa ofieps>kaHa 3 BUKOPUCTaHHIM HaHOTrpadeHy Ta
rpadeHy 3 KiJIbKiCTIO 1apiB He 6ibllle YOTUPbhOX. [IpoBeI€HO CTPYKTYPHI JOCIiI>KEHHS! IOJIIKPUCTANIIYHUX
aJIMa3HMX KOMITIO3UTIB 3 TiOpUIHOIO aJIMa3HOK OCHOBOIO, sKi ckilananucs 3 CVD-anmMa3Hoi BCTaBKU Ta
MOJTIKPUCTATIYHOI a7IMa3HOi 060JI0HKY HaBKoJ10. [ToKkazaHo, mo nokputts Ha CVD-asiMa3Hill BCTaBIi B IOEAHAHH] 3
nobaBkamu rpadeHy B [OJIKPUCTAIYHIll 060JI0HI 103BOJIsIE OAEP>KATU JUCIIEPCiIHO 3MiLIHEHNI KOMITO3UT
nifgBUILEHOI MilTHOCTI. Bunpo6yBaHHSI Ha 3HOCOCTIHMKICTb riGpUAHOrO aJIMa3HOTO KOMIIO3UTY [10Ka3ajH, 10
iHTEeHCUBHICTb 3HOIIYBaHHS MaTepiany 3 CVD-anmMa3oM, MeTasli30BaHUM TUTAaHOM, Ha 35% HIXKYA, HDK y Martepiany
6e3 HanuseHHs. Jlo6aBka rpadeny B muxTy i HanuaeHHs CVD ayimasy TUTAaHOM Jla€ 3MOTy OTpUMaTy MaTtepias 3 Ha

60% HMKYOIO IHTEHCUBHICTIO 3HOIIYBaHHS, HiX y CVD-animasiB 6€3 HanuIeHHs.

Pedepar aHIJIiHCBKOIO:

The influence of carbon materials concentration of different nature on the formation of diamond-containing
polycrystalline materials under HPHT was studied. It was established that the addition of n-layer graphenes less
than 0.2% of the mass of diamond powders will be insufficient to reduce the interparticle friction necessary for
compaction of diamond particles. At an additive content of more than 0.7%, excessive carbon residues appear
during sintering under pressure, which reduce the strength and wear resistance of composites. The influence of
SiC additives activating the sintering process on the formation of a polycrystalline shell of a diamond hybrid
material under HPHT was studied. Increasing proportion of defective diamond grains with carbide veins is
observed in composites obtained with nanoSiC additions, which ensures an increase in the length of SiC
framework in the shell. The formation of the structure of diamond polycrystalline hybrid materials with activating
graphene additives was studied. The densest structure was obtained using nanographene and graphene with a
number of layers of no more than four. Structural studies of polycrystalline diamond composites with a hybrid
diamond base consisted of a CVD diamond insert and a polycrystalline diamond shell around it were carried out. It
was shown that the coating on the CVD diamond insert in combination with graphene additives in the
polycrystalline shell allows to obtain a dispersion-strengthened composite of increased strength. Wear resistance
tests of the hybrid diamond composites showed that the wear intensity of the material with CVD diamond,
metallized titanium, is 35% lower than that of the material without spraying. The addition of graphene to the



charge and spraying of CVD diamond with titanium makes it possible to obtain materials with a 60% lower wear
intensity than that of CVD diamonds without spraying.
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