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1. 3axoHOMIipHOCTI (HPOPMYBAHHS AUCIIOKALIMHOI CTPYKTYPH Ta (Pi3NKO-MeXaHiuHi BIaCTUBOCTi CTPYKTYpHO-

IOCKOHAJIMX MOHOKPHMCTAJIB ajiMasy, BUPOIIEHUX IIPU BUCOKUX TUCKaX i TeMriepaTypax

2. Regularities of the dislocation structure formation and the physical and mechanical properties of structurally
perfect diamond single crystals grown at high pressures and temperatures

Pedepar:

1. luceprauisa nprucBa4YeHa BUPILIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI 3a7a4i BUBYEHHS AUCIIOKALITHOI CTPYKTYpHU
MOHOKpucTasniB asimasy Tumis Ib, I1a ta IIb B 3aseXHOCTI Bif TeMIiepaTypy BUPOLLyBaHHS, LIBUAKOCTI pOCTY Ta
CKJIaJly POCTOBOTO CE€pPeIOBHUINA B 06J1aCTi TEpPMOJMHAMIYHOI CTabiIbHOCT] ajiMa3dy Ta BU3HAUY€HH] ix ¢is3uko-
MEXaHIYHUX BJIACTUBOCTEN. PO3p06sI€Ha METOAMKA CIIOCTEPEKEHHS NMCJIOKALlil, BUBUYEHA MIiJIbHICTh JUCJIOKALIN
MOHOKPHCTAaJIiB, Oep>KaHuX Nnpu Temrneparypax 1240 - 1500 °C npu cepepHiii mBUAKOCTI poCTy Bif, 1 1o 25 Mr/rog.
BuBueHa MiKpOTBEPAICTb Ta BU3HAYE€HI MeXi IIJIMHHOCTI, CTyIeHi Aedopmallii MOHOKPUCTAJIIB aJIMa3y B
€KCIIEPMMEHTAX I10 iHAEHTYBaHHIO IIPU BUCOKUX TeMIieparypax 900 - 950 °C. BctaHOBIEHO, 110 3 MiJBUIIEHHSIM
TEMIIEPATYPX BUPOLILYBAHHS LIiJIbHICTh AMCJIOKALI 3MEHIIYETHCS, & 3POCTAHHS IIBUAKOCTI BUPOLLYBAHHS

IIPUBOAUTD 10 30ibIIEHHS MiJIPHOCTI JUCIOKALiN; KpUTUYHO HU3bKi TEMIIepaTypy BUPOIYBaHHS IPUBOISATD 10



YTBOPEHHSI 00'€MHUX Je(EeKTiB KPUCTAJIIYHOI CTPYKTYPU. BCcTaHOB/IEHO, 0 NpY TeMIiepaTypax iHgeHTyBanHsa 900 -
950 °C anma3sy xapakTepHe 3HayHe AedopmariiiiHe 3MiljHEHHS, 00yMOBJIEHE BUCOKUM MO/YJIEM 3CYBY i MaJIOl0

PYXJIMBICTIO JVCJIOKALil.

2. The thesis is devoted to solution of the actual scientific and technical problem of studying of the dislocation
structure of diamond single-crystals of Ib, IIa and IIb types depending on the growth temperature, growth rate and
growth medium composition in the diamond thermodynamic stability region and determination of their physical
and mechanical properties. Dislocations observation method is developed, the density of dislocations of diamond
single crystals obtained at temperatures 1240 - 1500 °C with growth rates 1-25 mg/h is studied. The
microhardness is studied, yield strength, the degree of diamond single crystals deformation in experiments on
indentation at high temperatures 900 - 950 °C were determined. It was established that with increasing of growth
temperature the density of dislocations decreases, while the growth rate increasing leads to increasing of density
of dislocations. Critically low growth temperatures lead to the formation of bulk defects in the crystal structure. It
is established that at indentation temperatures of 900 - 950 °C diamond is characterized by significant
deformation hardening due to high shear modulus and low mobility of dislocations.
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