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V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:

1. OnrTMisalis mapameTpiB MiKPOCTPYKTYPU Ta BJIACTUBOCTEN KOMITO3ULIMHUX MaTepiasliB Ha OCHOBI TUTAHOBUX
CILJIaBiB JJISI aIUTHUBHUX TEXHOJIOTIN

2. Optimization of microstructure parameters and properties of composite materials based on titanium alloys for
additive technologies

Pedepar:

1. Y po6orTi BupileHo akTyasabHy HAayKOBO-TEXHIUHY 3aJjady ONTHUMIi3allii MIKpOCTPYKTYpH Ta (QyHKLiOHATIBbHUX
BJIACTMBOCTEU MOPONIKiB TUTAHOBUX CIIJIaBiB 3 YaCTUHKaMU chepruyHoi Ta HechepruyHoi GOpMU 11711 TEXHOJIOTIN
3D-npyky. [TokasaHo, 1110 BUKOPUCTaHHSI BOAHEBOI 06POOKM METOJOM TilpyBaHHS-AETiAPyBaHHS J03BOJISIE
copmyBaTu noTpibHy popmy Ta BinnoBigHuN HpakuiitHUI CKIak, JOCiIKYBaHNUX [TOPOLKiB. O1iHKa piBHS
MiKPOMEXaHIYHMX BJIACTUBOCTEN HAPOIyBaHUX MIAPiB HA OCHOBI MOPOIIKiB TUTAHOBOTO CIIJIaBy Mapku BT20
nokasasa, 1o Haisuioo MikporeepzicTio (HV 4,68 I'Tla) xapakTepus3yoTbCs HApOIyBaHi APy IOPOIIKIB CILJIaBY
BT20 ¢paxuii 160...200 MKM HezasnexHo Bif, ix Mopdouiorii. [Tpu 1jboMy 3HaYeHHs rpanuLi InHHOCTI (1,25-1,32 I'Tla)



LMX MapiB 3 HecHEepUIHUX YACTUHOK MOPOLIKY He OCTYNAIOThCSl 3HAYEHHIM IrpaHulli IMHHOCTI (0,95-1,48 I'Tla)
mapiB 3i chepryHNX YACTMHOK ITOPOIIKY He 3aJIe5KHO Bif X ¢ppakuifiHoro ckuagy. s AT «MOTOP CIY»
PO3p0obJIeHO peKoMeH1allii 3 MoflepHi3allii TEXHOJIOTiYHOr o NPOLIeCy BilHOBJIEHHSI JIONIATOK TypOiH aBialjiliHuX

,ILBI/IFYHiB 3 BUKOPUCTaHHAM IIOPOIIKY TUTAHOBOT'O CIIJIAaBY MdpPKHN BT20 za JOITIOMOTOI0 AU TUBHUX TE€XHOJIOTIH.

2. The current scientific and technical problem of optimization of microstructure and functional properties of
powders of titanium alloys with spherical and non-spherical particles for 3D printing technologies was solved. It is
shown that the use of hydrogen processing by the method of hydrogenation-dehydrogenation allows us to form
the desired form and the corresponding fractional composition of the studied powders. Estimation of the level of
micromechanical properties of the build-up layers on the basis of titanium alloy powders of the brand VT20
showed that the highest microhardness (HV 4.68 GPa) is characterized by increasing layers of VT20 alloy particles
of fraction 160 ... 200 um irrespective of their morphology. At the same time, the values of the yield curve (1.25-1.32
GPa) of these layers from the non-spherical particles of the powder are not inferior to the value of the yield curve
(0.95-1.48 GPa) of the layers of the spherical particles of the powder, regardless of their fractional composition. For
JSC MOTOR SICH, recommendations for the modernization of the technological process for the restoration of
blades of turbines of aviation engines with the use of the titanium alloy powder brand VT20 with the help of
additive technologies have been developed.
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