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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

CTBOpEHHS pecypco30epiraloyux MpoLeciB Ta YCTAHOBKYU [7Is1 i30T€PMIYHOTO B'I3KOIJIACTMYHOTO (POPMOYTBOPEHHSI 3 TUTAHOBUX

CII7IaBiB i MOPOIIKOBUX MaTepiasiB feTaneil 3 TOHKOCTIHHUMU eJIEMEHTaMU B MalIMHOOYIyBaHHI

Ha3zBa po6oTH (aHrJI)

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.

Pedepar (yxp)

MeTo10 po60TH € CTBOPEHHSI TEOPETHUYHUX OCHOB i MPOIECiB Ta AOCIIHOI YCTAaHOBKU JjIs1 i30TepMi4HOro (POPMOYTBOPEHHSI B
YMOBaX BSI3KOIIACTUYHOrO AedOpPMyBaHHS [eTajiell 3 TOHKOCTIHHMMH €JIeMEHTaMH 3 TUTAHOBUX CIUIaBiB Ta IOPOLIKOBUX
marepiasniB. B po6OTi MpoBemeHO aHali3 BUKOPUCTAHHSI JAeTajeidl 3 TUTAaHOBUX CIUIABiB B KOHCTPYKILiSIX HAyKOEMHOTO
MaIlIMHOOYAYBAaHHS - aBialiiHMX Ta30TypOIHHMX [ABUTYHAX. BuOpaHO TUIIOBI peTasyi-peCTaBHUKU 3 TOHKOCTIHHHUMU
eJleMEeHTaMU (JIOTaTKY, [WUCKYW, MOHOKoJeca). Po3po6seHo 3aralbHUN TEOPETUYHMH METOJ, PO3PaxyHKy IPOLECiB
(pOpMOYTBOPEHHSI TOHKOCTIHHMX €JIEMEHTIB [eTajiell, SKAM BKJIIOYAa€ BUKOPUCTAHHA Teopii mimacTu4yHOi Tedii [Asd
B'SI3KOIJIACTUYHOTO JedOopMyBaHHS MeTasiB. Po3ryisiaBcs MeTop KepyBaHHSI CTPYKTYPOIO Ta MEXaHIYHMMM BJIACTHBOCTSIMHU
TUTAHOBHUX CIUIaBiB Ne(OopMalilHUM IISIXOM. PO3IJISIHYTO BIUIMB OI€palili Trapsivoro ITAMIIyBaHHS Ha CTPYKTYPY i BJIaCTHUBOCTI
TUTAaHOMATPUYHUX KOMIIO3UTIB, a CaMe: BIUJIMB raps4yoro IUTAMIIyBaHHSI HA IMIPYKHI BJIACTMBOCTI Ta XapaKTep aHi3oTpOIlii
MIOPOLIKOBUX TUTAHOMATPUYHUX KOMIIO3UTIB; BIUIMB KOMIIOHEHTHOTO CKJaAy LIMXTU HA CTPYKTYPY Ta BJIACTUBOCTI CIIEYEHUX
TUTAaHOMATPUYHUX KOMIIO3UTIB 3 BUCOKOMOIYJIBHUMHU CIIOJIyKaMU; BIIUB PEXKMMIB MEXaHOAKTUBALil IIMXTU HAa CTPYKTYpPy Ta
(pazoBuil cKkyan credeHuX OaraTOKOMIIOHEHTHHUX KOMIIO3UTIB Ha OCHOBI TUTaHy, Towo. IIpoBemeHO aHaji3 BILJIUBY
TemnepaTypHoro ¢akropa Ha yMOBU AedOpMyBaHHS MpHY peasisallii i30TepMiYHUX ITPOLIECiB YUCETbHUMU METOaMU PO3PaXyHKy
3 BUKOPDUCTAaHHSM B'SI3KOIJIACTUYHUX MoOJeseil. Ampobaliiss pesysbTaTiB, TaKuUX SIK PO3PaXyHKOBI METOJAU IapaMeTpiB
TEXHOJIOTYHUX IMPOLEeCiB JIONMATOK KoMIpecopa AUCKiB MoHOKomic I'TH [-16 Al 222-25; KOHCTPYKLisl YCTaHOBKU [Jis
i30TepMIiYHOrO IepecyBaHHS [JI1 TUTAHOBMX CIUIaBiB Ta IIOPOMIKOBUX MarepiajiB, Ta psJ PEKOMEHJALil I0: peasisanii
TEXHOJIOTIYHUX IIPOLECIB i30TEepMIYHOrO MITAMITyBaHHS [e€Tajell aBialliiHUX [BUTYHIB 3 TMTaHOBUX cIiasiB OT4, BT6, BT8 Ta
iHIe; cTabifbHOCTI TeMIepaTypHUX IapaMeTpiB pobouyoi 30HM YCTAHOBKHM; KEPYBaHHIO CTPYKTYPOIO BHUXIJHUX 3arOoTOBOK

JI03BOJIUTh 3MEHIIUTU TPYAOMICTKICTb Ha 75-80% Ta B 2,0-3,5 pa3u.
Pedepar (aHrI)

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,
VT8.

Inpexc YIK: 621.777.2 /.4.002.5, 621.9.047 /.048, , 621.762, 666.1/.7; 674; 678, 621.762.4; 621.762.5; 621.762.82, 621.9.06, 621.717.07;
683.3, 621.9, 621.73.07, 621.735.07, 621.98.07, 621.96
Kopgu Temarnunux pyopuk HTI: 55.16.24.29, 55.19.13, 55.21.21, 55.23, 55.23.13, 55.23.09, 55.29.31, 55.31.31

6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Hassa npoaykrii (ykp): Crioci6 i30TepMiqHOro B'I3KOIMJIACTUYHOTO (POPMOYTBOPEHHSI 3 TUTAHOBUX CIVIABIB i TOPONIKOBUX

MmarTepiasiB geTanel 3 TOHKOCTIHHUMMY eJIEMEHTaMU B MAIIMHOOYAyBaHHI

HasBa npoaykuii (anri): Method of isothermal viscoplastic shaping of parts with thin-walled elements from titanium alloys and
powder materials in mechanical engineering.

OuikyBaHi pe3yJbTaTi: MeTony, Teopii

T'anysb 3acTocyBaHHS: Pe3ynbTaTy pOOGOTH MIaHYEThCSI BUKOPUCTOBYBATH B iHKeHepHil mpaktuui Kb nignpuemcTs Ta

oprasizaniil aBiakocmiuHoro komruiekcy Ykpainu (JI1 "Antonos", Kb ,IliBgenne”, 3MKB ,IIporpec” Ta iH.).

Onuc npoaykuii (ykp): B ocHoBy HTII nokafieHo CTBOPEHHS TEOPETUYHUX Ta IPAKTUYHUX OCHOB IIPOLIECIB i30T€pMIYHOTO
(popMOyTBOpEHHS IeTasell 3 TOHKOCTIHHMMU €JIEMEHTaMH (TUITy JIONIATOK OYCKiB KOMIIPECOPA, MOHOKOJIIC ra30TypOiHHUX
IBUTYHIB, TOIIO) 3 TUTAHOBHUX CIIABiB Ta IIOPOLIKOBUX MaTepiajiB B yMOBaX B'SI3KOIIACTUYHOrO IedopmyBaHHs. B ocHoBy HTII
MOKJIaJIEHO BUKOPUCTAHHS 3aMKHYTOI CUCTEMHU PiBHSIHb MEXaHIKM CYLIJIbHUX CEpeNOBULY i3 3a7Ty4€HHSIM MOJIS IIBUAKOCTEN
nepeMillieHb MaTepialbHUX YAaCTOK B ocepeniKy Aedopmyemoro Tina. Ha pany 3 uum HTII 1o3Bosisie jocsiraTu HEOOXigHOI

CTPYKTypu MeTany Moaudikallielo 3a paxyHOK BEJIMKUX MJIACTUYHUX JedopMaliiil Tpy FBUHTOBOMY YIIMPSIIOUOMY [IPECYBaHHi.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOILIO) AIs
3abe3evyeHHs! eKCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIo iMITopTy, EKOHOMIsI MaTepiasiB, 3MeHIIeHHs 3HOCY 00J1alHaHHS,

[TigBuIIeHHS NIPOLYKTUBHOCTI Iparii

Cragis 3aBepmenocti HTII: 3it mo HIAJIKP

Bnposamyxkenns HTII: Akt BripoBamkeHHs pe3ynbraTiB HIP Big 14.12.2023 poky (AT "Morop Ciu")

CTpOKH BIIpOBaJ>KEHHS:

Bupo6uuk npoaykuii: KI1I im. Iropst Cikopcbkoro

Cnosxkuayi npoaykuii: 3SMKB "TIporpec” im. ak. IBdenko O.I'. Ta AT "Morop Ciu" (M. 3aropixcKs).

IlepcnexkTuBHi puHKHU: HayKoBi pe3yibTaTil 6yyTh BIIPOBAIKEH] Ha MiANIPHUEMCTBAX MAIMHOOY[iBHOTO KOMIIJIEKCY.
IIpaBa iHTeseKTyas1bHOi BaacHocTi: OTprMaHO naTeHT, B Ykpaini

®opmu Ta ymoBH nepegadi npogykuii: [Ipopax sinensii, Crinpni HIJKP
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