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KOHCTPYKTHBHUX €JIEMEHTIB eCTUIIyaHCOHHOTO ABT Ta BU3Hau€HHS ONITUMAJIbHUX YMOB T€HEPYBAHHS TUCKY B HbOMY
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2. BukoHaBeupb
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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHS 3a 3BiTHHH eTam: 4356.147 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

I11-5-21 (1187) Po3poGyieHHS METOAMKM KOMII'IOTEPHOTO MOJIEJIIOBAHHS HAaINpyXeHO-AedOPMOBAaHOTO Ta TIPAHWYHOTO CTaHIiB

KOHCTPYKTHUBHUX €JIEMEHTIB 1Ie€CTUIyaHCOHHOTO ABT Ta BU3Hau€HHs ONTUMAJIbHUX YMOB T'€HEPYBaHHS TUCKY B HbOMY

Ha3sBa po6oTH (aHrJ1)

Development of methods for computer modeling of stress-strain and boundary conditions of structural elements of six-punch
AVT and determination of optimal conditions for generating pressure in it

Pedepar (ykp)

MaTemMaTUYHUM MOJEJIIOBAaHHIM IIPOLECY CTUCHEHHS MipoQiliTOBOro KOHTEMHepa MyaHCOHAMM HIeCTUIlyaHCOHHOro ABT 3
IiameTpoM IIyHxepa 560 MM BCTaHOBJIEHO, IO KOHTEWHep 3 INOBXKHHOIO pebpa 58-59 MM 3abesnedye HaUbiibIl CIIPUSATIUBI
YMOBU PO3INOZiNy TUCKiB, a BUKOPUCTaHHSI KOHTEMHEPIB 3 JOBXUHOK pebpa MoHaj 59 MM 3MEHIIye BEIWYMUHY LEHTPaIbHO]
i3ocTaTn4yHOi 30HM CTHUCKaHHS Ha 5-10 %. Pe3ysnbTaTd MOMENIOBAHHSI MiATBEPIKEHO €KCHEPU-MEHTaMU 3 BUPOILYBaHHS
MOHOKPHCTAJIB ajiMa3y METOIOM TEMIEPATYPHOTrO IrpajlieHTa 3 BUKOPUCTAHHSIM PO34MH-PO3IIaBHOi cuctemu Fe-Ni-C i Fe-Al-C,
sKi 3adikcyBany He3HauHe 30i/IbIIEHHS LIBUIKOCTI POCTy (Ha 5-7 %) i3 36€pe>keH-HSIM CTYNEHsI CTPYKTypHOI OCKOHAJIOCTi
MOHOKDHUCTAJIB anMa3sa, sIke BifOyBa-€TbCs i3 3MEHLIEHHSIM PO3MipiB KyGiuHOro mipodiniToBoro koHTeiHepa 3 59x59x59 mo
58x58%x58 MM. ONTUMaJbHUMU 32 MiIBUIIEHUX TUCKIB, JOCITHY-THUX 32 PaXyHOK 3MEHIIEHHSI POCTOBOIO KOHTEIHEepa, € CIIJIaBu-
po3unHHUKY Ha ocHOBi Fe-Co, nerosani Ti i Zr, gki 3a6e3ne4yioTh 36i/1bI€HHS MBUAKOCTI POCTY MOHOKPHUCTAJIB anmasy Ha 15-18
%. JocnmimKeHHSIMU BIIJIMBY KOHCTPYKLIMHUX I1apaMeTpiB IyaHCOHIB Ha PiBeHb €KBiBaJIEGHTHMX HAINPY)X€Hb B OOJACTIX iX
MO>KJIMBOTO PYyIHYBaHHsI BCTAaHOBJIEHO, 1110 IIyaHCOHMU 3i criaBy BK6 npuznatHi ans reHepauii Tucky no 4,5 I'Tla, a ot 7151 reHepariii
6inpum BuUCOKOro TUCKY (5,57 I'Tla) peKOMeHAYeTbCS BUKOPUCTOBYBATHM ITyaHCOHM i3 BHCOKOSIKICHUX cIIslaBiB Mapok KF308,
HBO2UF i NF.

Pedepar (aHr1)

It was established, using mathematical modeling the compression of a pyrophyllite container inside of a six-punched AHP with a

plunger diameter of 560 mm that a container with a 58-59 mm rib provides the most favorable conditions for pressure
distribution. The containers with a rib more than 59 mm reduce the size of the central isostatic compression zone by 5-10%.
The simulation results have been confirmed with experiments on the growth of diamond single crystals carried out using the
temperature gradient method and the solution-melt Fe-Ni-C and Fe-Al-C systems. They revealed a slight increasing growth rate
(by 5-7%) and invariability of crystal’'s structural perfection, which occurs as the cubic pyrophyllite container decreases from
59x59x59 to 58x58x58 mm. Solvent alloys based on Fe-Co and doped with Ti and Zr provide an increasing growth rate of
diamond single crystals by 15-18% and they are optimal at elevated pressures achieved due to the reduction of the container.
Studies of the influence of the design parameters of punches on the equivalent stresses within the areas of their possible
destruction demonstrated that punches made of BK6 alloy are suitable for generating pressure up to 4.5 GPa, but for generating
higher pressure (5.5-7 GPa) it is recommended to use punches made of high-quality KF308, HBO2UF and NF alloys.

Inpexc YIK: 53.08:531.787, 621-192; 621.81-192; 621"401"
Kozau temarnynux pyopuk HTI: 29.03.25, 55.03.03

6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (yKp): MeTos KOMI'IOTEPHOTO MO/IE/IIOBaHHS

Ha3sBa npoaykuii (aurJ): Method of computer modeling



OuikyBaHi pe3yybTaTi: MeTonu, Teopii
Tanysp 3acTocyBaHHs: AnlapaTy BUCOKOI'O TUCKY

Omnuc npozykuii (ykp): MeTos KOMIT'IOTEPHOTO MOIEJIIOBaHHSI HAaIlPY>KEHO-/1e(POPMOBAHOTO Ta TPAHMYHOTO CTaHIB
KOHCTPYKTHUBHUX €JIEMEHTIB [ECTUITYaHCOHHOTO arapaTy BUCOKUX THCKIB, SIKa BPaXOBYy€ BIUIUB (Pi3NKO- MEXaHIYHUX
XapaKTePUCTHK Martepiany, po3aMipy fiiameTpa OropHOI MOBEPXHi, BEIMYNHU KyTa HAXUJTy Ta JOBXKUHU CKOLIEHO] 6iYHOi MOBEpXHi,

320KpYyIJIEHHS pebpa po6040i MOBEPXHi IyaHCOHA Ha PiBeHb JOCSPKHOTO THCKY Ta TPAHUYHUI CTaH IyaHCOHIB
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII: ExoHOMIst MaTepiaiB

Cragis 3aBepmeHocti HTII: 3git o HIJKP

Buposagskenns HTII: He BnposamkeHo

Crpoxku BrnpoBagykeHHs: 01.202412.2024

Bupo6HuK npoaykKuii: [HCTUTYT HaaTBepAux marepianis iM. B.M. Bakysiss HAH Vkpainn

Cro>kuBayi npoAyKuii: BUpoOGHNKY HAyKOBOTO 06JIafHAHHS

IlepcniekTHBHI pUHKHU: €BpoONa

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 0OTOBOpamMu

®opmu Ta ymoBH nepepaui npogykuii: CriiibHi HIJIKP
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