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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[11-1-22 (0138) BuBueHHs M€XaHi3MiB CTPYKTYpPOYTBOPEHHS KOMIIO3UTIB Ha OCHOBI Kyb6iuHOro Hitpusy 6opy (cBN) B
YMOBaX BUCOKHUX THCKIB i TEMIIEPATyp 3 BUKOPUCTaHHSIM METO/IiB NIONlepeaHbOro rapsyoro npecysanss (KHB) ta

IIPSIMOTO KOHBEPCIMHOIO CITiKaHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Study of the mechanisms of structure formation of composites based on cubic boron nitride (cBN) under
conditions of high pressures and temperatures using the methods of pre-hot pressing (PRB) and direct conversion
sintering

Pedepat ykpaiHCbKOIO:

MeTon0M TepMOGAPUYHOTO CIIKaHHSI OTPMMAHO HAATBEP[i MyJIbTUKOMIIOHEHTHI KOMITIO3UTH Ha OCHOBI CBN rpynu
BL ¢azosoro cknany cBN-TiC-TiCN-TiB2 ta cBN-TiC-TiSi2-TiCN-TiB2. Metonom I[TKC 3 BUKOpUCTaHHIM
npekypcopy hBN oTpumano iHcTpymeHnTanbHuil PCBN, nyis sikoro mogysb FOHra i MOZysib 3CyBy CTaHOBJISITh
BigmoBigHo 881 Ta 395 I'Tla, TBepzicTh 3a Bikkepcom 63,4 I'Tla. 3 BukopuctanHsam npekypcopy hBN crinbho 3 TiN Ta
TiCN (055 06. % cBN) metogom ITKC oTprMaHO HOBi KOMIIO3UTH 3i crien@iyHOI0 reTepodazHOI0 BUXPOBOIO
CTpyKTypolo. [Tutomuii 3Hoc Takoro komnosutry cBN-TiCN npu anmaszHomy 11idyBaHHI He OCTYIIAETHCS
komnosuty rpynu BH (BSN, 97 % cBN). MeTooM peakLiiHOro ABOCTaIilHOTO CITiKaHHS 32 BUCOKOT'O TUCKY
oTpuMaHo PcBN komno3ut BL rpynu iHCTpyMeHTasIbHOTO IPU3HAYEHHS, SIKUI MicTUTb 45 — 50 % cBN 3a o6'emoM i
3B’13Ky TiCN, Bin3HavyaeThCs AUCHepCHicTIO (a3 MeHIIe 2 MKM Ta CTPYKTYPOIO, 3MiLIHEHOIO [TPOAYKTaMU peaKLiiiHoi
B3aemozii TiB2 i AIN. Komno3ut mae tBepgicTb 3a Kuynom 27 I'Tla, 3a Bikkepcom 35 I'Tla, TpimuHOCTiHKicTb 11
MITaom0,5. Otpumano PcBN kommnosutu cucteM ¢cBN-Al ¢cBN-TiC, cBN-TiN, ¢cBN-TiCN, ¢BN-Co. [Tpu 06po6iii
3araproBaHoi ctaii XBI' TBepzicTio 59 - 62 HRC B pe>xuMi I71aIKoro TO4iHHS Npy WBUAKOCTI pizaHHs 200 M /XB
komnosutu BL rpynu cuctem cBN-TiC-Al, cBN-TiN-Al, cBN-TiCN-Al npautoBanu He ripiie 3a MjaCTUHU-aHAJIOTU
BHUpoOHULTBa KoMnadii Element Six, a Halikpalli pe3yJbTaTy [10Ka3aB pisajbHUI iHCTPyMEHT 3 PcBN, sikuit

OTPMMYBAJIM 3 BUXiJHOTO OPOILIKY (a3oBoro ckuamy 87 % cBN- 13 % AIN.

Pedepar aHIJIiHCBKOIO:

Thermobaric sintering was used to obtain superhard multicomponent composites based on cBN of the BL group
with the phase composition ¢cBN-TiC-TiCN-TiB2 and cBN-TiC-TiSi2-TiCN-TiB2. The instrumental PcBN (for which
the Young's modulus and shear modulus are 881 and 395 GPa, respectively, and the Vickers hardness is 63.4 GPa)
has been produced using hBN precursor. New composites with a specific heterophase vortex structure have been
obtained using hBN precursor together with TiN and TiCN (55 vol. % cBN). The specific wear of such a cBN-TiCN
composite during diamond grinding is not inferior to the BH group composite (BSN, 97 % cBN). Instrumental PcBN
composites of BL group have been produced by means of reactive two-stage sintering under high pressure. They
contain 45-50% cBN by volume, TiCN bonds, and they have less than 2 um phase dispersion and a structure
strengthened by the products of TiB2 and AIN interaction. The composites have Knoop hardness of 27 GPa, Vickers
hardness of 35 GPa, and a crack resistance of 11 MPaomO.5. PcBN composites of the cBN-Al, cBN-TiC, cBN-TiN,
cBN-TiCN, cBN-Co systems were obtained. BL composites of cBN-TiC-Al, cBN-TiN-Al, cBN-TiCN-Al systems
performed no worse than the analogue plates produced by Element Six, when processing hardened XBI steel with
a hardness of 59 - 62 HRC (in smooth turning mode at a cutting speed of 200 m/min). The best results were shown
by the cutting tool made of PcBN, which was obtained from the initial powder with a phase composition of 87%
cBN-13% AIN.
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Koau TemaTHYHHUX PYOPHK: 55.09.43, 81.09
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: HanrBepi My/IbTHKOMIIOHEHTH] KOMIIO3UTH Ha OCHOBI CBN rpymu BL.
Hazpa HTII aHrJiiicbKo0: Superhard multicomponent composites based on cBN of the BL group.
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

I‘alesb 3aCTOCYBaHHSI. [HCTpyMEHTaIbHE BUDOOHUIITBO

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Hagreepai mynprukomnonenTHi cBN-TiC-TiCN-TiB2 ta ¢cBN-TiC-TiSi2-TiCN-TiB2 koMrosuru,
oTpuMaHi Ha ocHOBi cBN rpynu BL, 3 BmacTuBOCTSIMYU, IpUIATHUMU 1711 06po6Ku TBepzoro crasy WC-15Co.
Hanreepni myspTukomnoHeHTHi cBN-TiC-Al, cBN-TiN-Al, cBN-TiCN-Al KoMnI03UTH iHCTPyMEHTalIbHOTO
IIpU3HAYEHHs], CTBOPEeHi Ha ocHOBI CBN rpynu BL, ski 3a ekcrtyaTaliiiHUMU BJIaCTUBOCTSIMU He TIOCTYIIAIOThCS
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