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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. OnrTMisais mapameTpiB MiKPOCTPYKTYPU Ta BIACTMBOCTEN KOMITO3ULIMHUX MaTepialiB Ha OCHOBI TUTAHOBUX

CILJIaBiB OJIs1 aIUTUBHUX TEXHOJIOTI

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

Pedepar:

1. Y po6oTi BupillleHO aKTyaJbHy HayKOBO-TEXHIYHY 3a7,a4y ONTUMIi3allii MIKpOCTPYKTYypU Ta QyHKIiOHAIBHUX
BJIACTUBOCTEN MOPOLIKiB TUTAHOBHUX CIJIABIB 3 YaCTMHKAMU c(epruyHOi Ta HechepuuHoi GOpMHU 17151 TEXHOJIOTIi
3D-npyky. [TokazaHo, 1110 BUKOPUCTAHHS BOJHEBOI 0OPOOKM METOIOM TiJpyBaHHS-€TiIpPyBaHHS 103BOJISIE
copmyBaTu IOTPiObHY (POpMy Ta BiANOBigHUI PpaKLiHUI CKIak, JOCiIKYBaHUX [OPOLIKiB. OliHKa piBHA
MIKpOMEXaHIYHMX BJIaCTUBOCTEN HAPOLLYBAHMUX IAPiB HA OCHOBI [TOPOILKIB TUTAHOBOTO CILJIaBy Mapku BT20
IoKazasa, 1o HanBumowo Mikpoteepzictio (HV 4,68 I'Tla) xapakTepusyoThCs HAPOIyBaHi Mapy IOPOIIKIB CIIJIABY
BT20 ¢paxuii 160...200 MKM He3asexHo Bif, ix mopdosorii. [Ipu uboMy 3HaueHHs rpaHuLi nHHOCTI (1,25-1,32 I'Tla)
LIMX IIapiB 3 HeC(PEePUYHUX YACTMHOK IIOPOUIKY HE NOCTYNAIOThCS 3HAYEHHSIM IrpaHulli niamHHocTi (0,95-1,48 I'Tla)
mapiB 3i cpepruYHMX YACTUHOK IIOPOLIKY He 3ajIeXHO Bif ix ¢ppakuiiiHoro ckinagy. Ins AT «MOTOP CIY»

PO3p0obJIeHO peKoMeH1allii 3 MoJlepHi3alii TeXHOJIOT{YHOr 0 NPOLieCy BilHOBJIEHHSI JIONIATOK TypOiH aBialjiliHuX



IBUTYHIB 3 BUKOPUCTAaHHSIM [TOPOLIKY TUTAHOBOrO CIjIaBy Mapku BT20 3a 1onomoroo aguTUBHUAX TEXHOJIOTIN.

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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