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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS pecypco3bepiraloyux NpoLeciB Ta yCTAHOBKYU [J1s1 i30TEPMIYHOTO B'I3KOIIJIACTUYHOIO (POPMOYTBOPEHHS

3 TUTAHOBUX CIIJIABIB i INIOPOHIKOBUX MaTepiaJIiB ,E[eTaJIeI/UI 3 TOHKOCTIHHUMU eJIEMEHTaMU B MaH.II/IHO6y,7_IYBaHHi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Creation of resource-saving processes and installations for isothermal viscoplastic shaping of parts with thin-

walled elements from titanium alloys and powder materials in mechanical engineering.

Pedepat yKpaiHCBKOIO:

MeTo10 po6OTH € CTBOPEHHSI TEOPETUYHUX OCHOB i IIPOLIECIB Ta JOCiIHOI yCTaHOBKY /1J15 i30T€pMidHOTO
(OpPMOYTBOPEHHSI B YMOBAaX B’SI3KOIJIACTUYHOIO Ae()OPMYyBaHHS AeTajell 3 TOHKOCTIHHUMU €JIEMEHTaMHU 3
TUTAHOBUX CILJIaBiB Ta MOPOIIKOBUX MaTepianiB. B po60Ti mpoBeneHO aHali3 BUKOPUCTAHHS AeTaleil 3 TATAaHOBUX
CIJIaBiB B KOHCTPYKIisIX HAYKOEMHOI'O MAIIMHOOYAYBaHHS — aBiallilHUX ra3oTypOiHHUX JBUTYHAaX. BuOpaHo TUIOBI
IeTasi-NpeACTaBHUKY 3 TOHKOCTIHHMMU eJIeMEHTaMU (JIONaTKU, AUCKY, MOHOKoJleca). Po3pobsieHo 3arayibHuil
TEOPETUYHUI METOJ, PO3PaxyHKY PoLeciB POPMOYTBOPEHHS TOHKOCTIHHUX €JIEMEHTIB IeTajleH, SIKUH BKIIIOYae
BUKOPUCTAHHS TEOPii JIACTUYHO] Tedii 17151 B'I3KOIJIACTUYHOrO Ne(OpMyBaHHS MeTaliB. Po3risgaBcst METO,
KEepPYyBaHHS CTPYKTYPOIO Ta MEXaHIYHMMU BJIACTUBOCTSIMU TUTAHOBUX CIIABIB e(POPMaLIiTHUM LIJIIXOM.
Po3ry1iHyTO BILJIMB OIl€palill rapsiuoro WTaMIIyBaHHS Ha CTPYKTYPY i BIaCTUBOCTI TATAHOMATPUYHUX KOMIIO3UTIB, a
came: BIUIMB rapg4oro MmTamIyBaHHs Ha MIPY>KHI BIACTUBOCTI Ta XapaKTep aHi30TPOIIii TOPOIIKOBUX
TUTAHOMAaTPUYHUX KOMIIO3UTIB; BILJIMB KOMIIOHEHTHOI'O CKJIaZly IIMXTH HAa CTPYKTYPY Ta BJIACTUBOCTI CIIEYEHUX
TUTAHOMATPUYHUX KOMIIO3UTIB 3 BNCOKOMOYJIbHUMU CIIO0JIYKaMU; BIIJINB pe)KI/IMiB MCX&HOHKTI/IBaU,i.l. IIMXTYU Ha
CTPYKTYypY Ta (a30BUH CKJIJ, CIIEUEHUX 6araTOKOMIIOHEHTHUX KOMIIO3UTIB HA OCHOBI TUTaHy, TOIIO. [IpoBenieHo
aHaJi3 BIJIMBY TEMIIEPATYPHOTrO (PAKTOpa Ha yMOBU Je(OPMYBaHHS IpU peasisdallii i30TepMiuHMX NpoLeciB

YU CEJIbHUMU METOJAMU PO3PAXYHKY 3 BUKOPMCTaHHSIM B'3KOIJIACTUYHUX MOZEsIel. Alpoballisi pe3ysbTaTiB, TAKUX
4K PO3PaxyHKOBI METOIIM [IAPAMETPiB TEXHOJIOTIYHUX ITPOLECIB JIONATOK KOMIIpecopa JucKiB MoHoKoJtic ['T]] [1-16
Al 222-25; KOHCTPYKLisl yCTAaHOBKHU 1151 i30T€PMIYHOTO TIePeCyBaHHS [1J11 TATAHOBUX CIJIABiB Ta IOPOIIKOBUX
Marepiais, Ta psL, PEKOMEHALLN [10: peasisalii TeXHOJIOTIYHUX IIPOLECiB i30TE€PMIYHOrO ITAaMITyBaHHS eTalen
aBiallilHUX JBUTYHIB 3 TUTAHOBUX cIyaBiB OT4, BT6, BT8 Ta iH1e; cTabisbHOCTI TEMIIepaTypHUX [1apaMeTPiB
po6040i 30HM YCTAaHOBKY; KEPYBAHHIO CTPYKTYPOIO BUXiIHUX 3aTOTOBOK JJO3BOJIMTh 3MEHIIUTH TPYIOMICTKICTh Ha
75-80% Tta B 2,0-3,5 pasu.

Pedepar aHI1iliChKOIO:

The purpose of the work is to create theoretical foundations and processes and a pilot plant for isothermal
shaping under conditions of viscoplastic deformation of parts with thin-walled elements made of titanium alloys
and powder materials. The work analyzes the use of parts made of titanium alloys in high-tech mechanical
engineering structures - aviation gas turbine engines. Typical representative parts with thin-walled elements
(blades, disks, monowheels) were selected. A general theoretical method has been developed for calculating the
processes of forming thin-walled elements of parts, including the use of the theory of plastic flow for viscoplastic
deformation of metals. A method for controlling the structure and mechanical properties of titanium alloys using
the deformation method was considered. The influence of hot stamping operations on the structure and
properties of titanium matrix composites is considered, namely: the influence of hot stamping on the elastic
properties and the nature of anisotropy of powder titanium matrix composites; the influence of the component
composition of the charge on the structure and properties of sintered titanium matrix composites with high
modulus compounds; the influence of mechanical activation modes of the charge on the structure and phase
composition of sintered multicomponent titanium-based composites, etc. An analysis of the influence of the
temperature factor on the conditions of deformation during the implementation of isothermal processes using



numerous calculation methods using viscoplastic models was carried out. approbation of results, such as
calculation methods for parameters of technological processes of compressor blades of monowheel discs GTD D-
16 Al 222-25; design of installation for isothermal movement for titanium alloys and powder materials; a number of
recommendations for: implementation of technological processes for isothermal stamping of aircraft engine parts
from titanium alloys OT4, VT6, VTS.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Crioci6 i30T€pMIYHOTO B3KOIIIACTYHOTO (POPMOYTBOPEHHS 3 TATAHOBUX CILJIABIB

i IOPOIIKOBUX MaTepiaJiB IeTasel 3 TOHKOCTIHHMMY €JIEMEHTaMU B MAlIMHOOYAyBaHHI

Ha3zpa HTII aHriicbKo¥0: Method of isothermal viscoplastic shaping of parts with thin-walled elements

from titanium alloys and powder materials in mechanical engineering.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii
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Omnuc HTII: B ocuosy HTII noksiaieHo CTBOPEHHS TEOPETUYHMX Ta MPAKTUYHUX OCHOB TIPOLECIB i30TEPMIYHOTO
(hOpMOYTBOpEHHS JieTajneil 3 TOHKOCTIHHUMU eJleMeHTaMU (TUITY JIONAaTOK AUCKIB KOMIIPECOpa, MOHOKOJIiC
ra3oTypOiHHMX JBUTYHIB, TOIO) 3 TATAHOBUX CILJIaBiB Ta IOPOLIKOBUX MaTepiajiB B YMOBaX B'SI3KOIJIACTUYHOTO
nedopmyBaHHs. B ocHoBy HTTI nokyaneHo BUKOPUCTaHHS 3aMKHYTOI CUCTEMU PiBHSIHb MEXaHIKU CYLiIbHUX
cepenoBul i3 3aTy4eHHSIM T10J1SI LIBUAKOCTEN IepeMillleHb MaTepiajlbHUX YaCTOK B OCepenKy 1edOopMyeMOro Tisa.
Ha psany 3 uyum HTII no3Bosisie mocsiratv HeoOXifHOI CTPYKTypU MeTasly Mogugikaliiero 3a paxyHOK BEJIMKUX

IIJIACTUYHUX Ae(dOopMalliil IpU FBUHTOBOMY YUIIMPSII0OYOMY [TPECYBaHHi.
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IlepcrieKTHBHI PUHKH: HayKoBi pesysibTaTu 6y/1yTh BIPOBAIKEH] HA MiIMPUEMCTBAX MAIMHOGY/[IBHOTO

KOMILJIEKCY.
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