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1. 3akoHOMipHOCTI HPOPMYyBaHHSI HAHOKPUCTAJIIYHOTO iHCTPYMEHTAJIbHOTO MaTepiasy Ha OCHOBI HiTpunmy 60py AJis
npeuusiiiHoi 1e3080i 06poOKU

2. Regularities for formation of nanocrystalline boron-nitride-based tool material for precision edge cutting
processing.

Pedepar:

1. Incepranifina po60Ta IpUCBIY€Ha BUBYEHHIO 0COOIMBOCTEN (Pa30BUX Ta CTPYKTYPHUX I1€PETBOPEHD Y
HAaHOPO3MipHOMY BIOPTLIUTHOMY HiTpUIi 60pYy IIPM CIiKaHHi B yMOBax BUCOKMX TUCKIB i TEMIIEPATYP 3 METOIO
OTPUMAaHH4 IOJIIKPUCTAJIIYHOTO HAATBEPAOT0 MaTepiany 3 HAHOKPUCTAJIIYHO 3€PEHHOIO CTPYKTYPOIO. JloCimKeHo
IYCIIepCHICTb, MOPQOJIOTio i CTPYKTYPHUI CTaH YaCTMHOK IOPOIIKIB BIOPTLUTHOTO HITpUAY 60py BNB, omepskaHnx
pizHUMU criocobamu. BcTaHOBIIEHO, 110 AJ151 YaCTMHOK BCiX TUIIB BNB B 3aJ1€5KHOCTI Bifi ClIOCO6Y Oflep>KaHHS
XapaKTepHa 3HaYHa HEOJHOPiIHICTb PO3MipiB y pO3BUHEHIN NTOBepxHi i 110 ToBmMHI. JedopmaliiiHa 06podka
MOPOIIKIB 3 HAITPY>KEHHSIMU 3CYBY 3a6e31e4ye OTPUMAaHHS TOHKUX PiBHOTOBLIMHHUX [IJIACTUHOK 3 PO3BUHYTOIO

nouuHow (001), sIKi MOXKHA BiHECTU O HAHOPO3MipHUX. BCTaHOBIIEHO, 1110 YIIIiIbHEHHS] HAHOIIOPOIIKIB



BIOPTLMTHOTO HiTpUAy 60py MpH CIiKaHi B yMOBaX BUCOKUX TUCKIB i TEMIIEPATYP BiAIOBia€e 3arabHUM
3aKOHOMIPHOCTSIM KOHCOJIIZALii uCIIepCHUX IIOPOIIKOBUX CUCTEM 3 YpaxXyBaHHSIM BILJIMBY Ha HbOTrO (Ha30BUX i
CTPYKTYPHUX [1I€PETBOPEHb, SIKi CYIIPOBOMKYIOTh Ipoliec crikaHHs - BNB - BNr. 3B - BNr.cT - BNc i BNB - BNc.
[TokazaHO NPUHLNINIOBY MOKJIMBICTE OTPUMAHHS TOJIKPiCTaIiYHUX HALTBEPAUX MaTepiasiB 3 HAHOKPUCTAJIIYHOIO
3€PEHHOI0 CTPYKTYPOIO Ha OCHOBI HAHOIIOPOUIKIB BIOPTLUTHOTO HITpUy 60py. JocmimkeHo 0cobaInBOCTI
(dopMyBaHHS MIKPOCTPYKTYPH TOJIIKPUCTaIIYHOIO HAJTBEPHOro MaTepialy Ha OCHOBI HAaHONOPOIIKiB BNB Ta
BCTaHOBJIEHO, 1110 B PO3BUTKY IPOLIECIB CTPYKTYPHUX [1IEPETBOPEHD, SIKi BU3HAYAIOTh (POPMYBaHHS 3€PEHHOI
CTPYKTYPH, 3HaYHy POJIb BilirpaloTh TOBIMHA YaCTUHOK i OpieHTauiiiHuil paktop. [TokasaHo, 110 NOJiKpUCTATIYHUN
HaJITBEPAUN Marepiasa, OTpUMaHUi 3 HAHOPO3MipHUX NOPOIIKiB BNB, Mae 6ibi BUCOKi (pi3nko-mexaHiuHi Ta

€KCIJIyaTalifiHi BJIaCTUBOCTI y NOPiBHAHHI 3 TPAAULIIMHUMU MaTepiaaMu.

2. The dissertation work is devoted to study the features of phase and structural changes in the nanoscale wurtzite
boron nitride during sintering with high pressures and temperatures to obtain polycrystalline superhard material
with nanocrystalline grain structure. It has studied the influence of conditions of obtaining and preparing the
initial powders of wurtzite boron nitride on their dispersion, morphology and structural state. It has established
that all types of particles wBN are characterized by significant size heterogeneity in the developed surface and
thickness. Deformation of the powders with overlay shear stress provides a thin equal thickness plates with
developed plane (001), which size can be classified as the nanometer range. It has established that compaction of
wurtzite boron nitride nanopowders with high presser and temperature corresponds to general laws consolidation
of fine powders with the influence on them of phase and structural transformations that accompany the sintering
process wBN - hBN(norm.) - hBN(comp.) - cBN and wBN - ¢BN. It is shown the principal possibility to obtain
polycrystalline superhard materials with nanocrystalline grain structure of wBN nanopowders. There were
investigated the features of formation microstructure of polycrystalline superhard materials of wBN nanopowders
and found that in the process of structural transformation, determining the formation structures of grains, the
significant role plays the particle thickness and orientation factor. It is shown that polycrystalline superhard nano-
wBN-based material has higher mechanical and performance properties compared to traditional materials.
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