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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. 3akoHOMipHOCTI BIIMBY KOHQIrypatii i ckyafly €J1eMeHTiB KOMipKHY [I€CTUIIyaHCOHHOTO arlapaTra BUCOKOIO TUCKY

1711 BUPOILYBaHHSA MOHOKPUCTAJIIB aJIMa3y Ha ii TeIJIOBUM CTaH.

2. Regularities in the effect of the configuration and composition of the elements of the six-punch high-pressure
apparatus cell for the growth of diamond single crystals on its thermal state.

Pedepar:

1. lucepraniio IpuCcBsSYEHO BUPIIIEHHIO BAXKIMBOI HAYKOBO-TEXHIYHOI 3324l BCTa-HOBJIEHHS LIJIXOM
KOMII'IOTEPHOTO MOJEJII0BaHHSI 3aKOHOMIPHOCTE! (POPMYBaHHS TEIJIOBOTO CTaHy KOMIPKU MIE€CTUITyaHCOHHOTO ABT,
MIPU3HAYEHOI [J1s1 BUPOIIYBaHHSI MOHOKPHUCTAJIIB a/IMa3y METOJOM TEMIIEPATyPHOTO IPafi€HTa, B 3aJI€5KHOCTI Bif,
KOHIirypaliii, cknapy ii eJ1eMeHTiB, BIJIMBY TEMIIEPATypPX HABKOJIMIIHLOTO CEPENOBUIIA. BCTaHOBIEHO, 110 3MiHOIO
PpOo3MipiB i KOHirypariii BifmoBigHUX €JIEMEHTIB CXEMU CIIOPSAPKEHHS POCTOBOI KOMiIPKU MO>KJIMBO BUKJIIOYUTHU
JIMOBipHE CIIOHTaHHE 3apOJIKOYTBOPEHHS aIMa3y B Hill 32 paxyHOK MiHiMi3alii Temnepatypu go piBHs 1000 C B 30Hi
KOHTAaKTy MeTaJIeBuX i rpadiToBUx eeMeHTiB. 306i7bIIeHHS KOHLIEHTPAllii JiOKCUAY LUPKOHII0 B TOPLIEBOMY
HarpiBadi Bif, 50 1o 93 % 3a Macoo 403BOJIsI€ 3MiHIOBATY OCbOBUY TPafieHT TEMIIEPATYPH B POCTOBOMY 00'eMi Bif, 7
1o 16 rpan/MM. 3MiHa TeMIIepaTypy HaBKOJMIIHBOTO cepenoBulia Bif 5 1o 35 C npusBOAUTh [0 MiTBUIIEHHS

TEMIIePaTyPH B Pi3HUX 30HaX POCTOBOI KOMipKY Ha Besmm4duHy 10 70 C i 3MEHIIEeHHS OCbOBOTO Nepenany



temneparypu Ha 6 C. [l HiBeJIIOBaHHS BIUJIMBY TEMIIEPATYPY HABKOJIMIIHBOTO CEPENOBUIIA HA TEIJIOBUM CTaH
POCTOBOrO 00'eMy IOTPIOGHO IIPOBOAUTU TEPMOCTATyBaHHS IIPECOBOI YCTAHOBKU. B rporieci pocTy KprucTasliB aamasy
PO3PaxyHKOBE CepeJIHE 3HaYEHHSI OCbOBOTO IPajlieHTa TEMIIEPATYPU B POCTOBOMY 06'€Mi 3MEHIIY€EThCS Bif,
BuxifHoro y 10 no 3 rpas/Mm Nnpu BUPOLIYBaHHI 21-ro KprcTaja Macolo ~2 KapaT KO>KHUM, a IpY BUPOILyBaHHi 5-TU
KPHUCTaJiB Macoo ~5 KapaT KOXXHUI BOHO 3MeHIIyeTbcs Bif, 10 1o 7 rpag/mm. Ha 0oCHOBI OTpUMaHuX
PO3PaxyHKOBUX JAHUX CIIPOEKTOBAHO POCTOBY KOMIPKY 114 mecTturryaHcoHHoro ABT CCP-rtuny, nposeneHo
€KCIIEPUMEHTH 3 BUPOLIYBaHHSI MOHOKPUCTAJIIB aJIMa3y METOIOM TEMIIEPATYPHOrO IpajlieHTa Ta OTPMMaHO

KpHCTanu aamasy Tumy Ib macoro 1o 5 kapar.

2. The dissertation is devoted to solving an important scientific and technical problem, which consists in the
determination by computer modeling of the regularities of the thermal state formation of a six-punch high-
pressure apparatus (HPA) growth cell, depending on cell elements configuration and their composition as well as
ambient temperature. It was determined that by changing the sizes and configuration of the corresponding growth
cell elements it is possible to exclude the potential spontaneous nucleation of diamonds by minimizing
temperature to 1000 °C in the contact area of the metal and graphite elements. Increasing the concentration of
composite heater components from 50 to 93 % w/w allows to change the axial temperature gradient from 7 to 16
deg/mm. A change in the ambient temperature from 5 to 35 °C increases the temperature in different zones of the
growth cell up to 70 °C and decreases the axial temperature drop in the growth volume by 6 C. To eliminate the
negative effect of changing the ambient temperature on the thermal state of the growth volume, it is necessary to
carry out thermostating of the press equipment. During the growth of diamond crystals the calculated average
value of the axial temperature gradient in growth volume decreases from initial 10 to 3 deg/mm when growing 21
crystals weighing 2 carats each and from 10 to 7 deg/mm when growing 5 crystals weighing 5 carats each. On the
basis of the calculated data, a growth cell for a six-punch CCP-type HPA was designed, experiments were carried
out to grow diamond single crystals by the temperature gradient method, and diamond crystals of Ib-type
weighing up to 5 carats were obtained.
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