O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI
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Jep>kaBHUH peecTpauiliHUN HoMep: 0117U001189

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 07-05-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka MaTeMaTHYHUX MOJeJiell i TPOrpaMHUX 3aCO6IB YMCEIbHOTO IPOTrHO3yBaHHS (Pi3NKO-
MEXaHIYHUX MPOLECIB [IPY BUTOTOBJIEHHI KOHCTPYKTUBHUX €JIEMEHTIB aBiaKOCMIYHOIO IIPU3HAYEHHS 3a JOITIOMOTOI0

AIUTHUBHUX TEXHOJIOTIN
IToyaTok eramy: 01.2017
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (200 ITIB i3uyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS

iMm. €. O. Ilatrona HanioHanbHOI akameMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazaumupa Manesuua, 6yz. 11, m. Kuis, 03150, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445280486, 380442873183

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
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7713 - KOWTH ep>KO0I0A KeTy
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dakTuuHui 06car ¢piHaHCyBaHHS (THC. IpH.): 3440.460




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MaTeMaTUYHUX MOJeJell i NporpaMHUX 3aCO0iB YXCEIbHOTO [IPOTHO3YBaHHS (Pi3NKO-MeXaHIYHUX
IIPOLIECIB IPU BUTOTOBJIEHHI KOHCTPYKTUBHUX €JIEMEHTIB aBiaKOCMIYHOTO IIPU3HAYEHHS 33 IOIIOMOTOI0 aiUTUBHUX

TEXHOJIOTIN.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of mathematical models and software for numerical prediction of physical and mechanical processes
in the manufacture of structural elements of aerospace purpose using additive technologies.

Pedepat yKpaiHCBHKOIO:

O6’exT pociimpkeHHs - Pi3MKo-MexaHiuHi Ipouecu Npy afUTUBHOMY BUPOOHUILITBI METaJIeBUX 3Pa3KiB i
BiNOBiZasIbHUX JeTajiell aePOKOCMIYHOTO MPU3HAYeHHs. MeTa po60TH — AOCiIKEHHS XapaKTEePHUX
0CO06JIMBOCTEN BIJIMBY TEXHOJIOTIYHOTO MPOLIECY MOMAPOBOro (POPMYBaHHS TUIIOBUX METAJIEBUX 3Pa3KiB i
BiZITOBiANIbHUX JleTajlell aepOKOCMIYHOTO IIPU3HAYEHHS Ha iX SIKiCTb, HaAilHICTh 1 po60TO3mATHICTS. Ines
IIOCJIiIKEHD TMOJIAra€e B pO3p00O1li METOOJIOTIYHUX MiTX0iB, MATEMAaTUYHUX MOJieJiel i Tpo6JIeMHO-OPiEHTOBAaHUX
3aC006iB KOMITIOTEPHOTO CKiHUE€HO-€JIEMEHTHOTO IIPOTHO3YBAaHHA (Pi3MKO-MEXaHIYHUX i TEXHOJIOTTYHUX
B3a€MOIIOB'SI3aHUX 0araTOBUMIPHUX IIPOLIECIB I1py NIOIAPOBOMY (POPMYBaHHI TUIIOBUX KOHCTPYKLiMHUX €JIeMEHTIB
aBiaKOCMIYHOTO NIpU3HAYEHHS. MeTOu AOCIIIPKEHHS] — MaTeMaTU4YHE MOJIE/II0BAaHHS Ta KOMITIOTEPHA CUMYJISLIS
KiHETUKU T0JIiB TeMIIEpPATyp, HANPyXXeHb, AedopMalliil, JOKPUTUYHOTO MOIIKOAXKEHHS, (Pa30BOrO CTaHy METajy
TUIIOBUX KOHCTPYKLIMHUX €JIEMEHTIB B IIPOLECi IX afUTUBHOIO BUPOOHMIITBA Ta MOJAJIbINO] eKcIyaTanii. B pamkax
BMKOHAaHHSI HAyKOBO-JIOCJIiIHOI pO60TH PO3p06IEHO MaTEMATHUYHI MOZeJIi Ta BUCOKOIIPOYKTUBHI KOMITIOTE€PHI
[IpOrpamMu IIPOrHO3YBAaHHSI KIHETUMKU TEMIIEPATYPHUX IOJIB i HANIPY>KeHO-1e(OPMOBAHOTO, IIOIKOAKEHOTO Ta
CTPYKTYPHOTO CTaHiB TUMOBUX JieTajel (6aIKOBUX, UUIIHIPUYHUX, CPEPUYHNUX) IPU X BUTOTOBJIEHHI 32
IIOIIOMOTOI0 aINTUBHUX TEXHOJIOTIN. Peasi3oBaHO METOAM OLIIHKM HECY4Oi 3aTHOCTI Ta peCYpPCy KOHCTPYKLINHUX
€JIEMEHTIB, OTPUMaHUX aAUTUBHUM BUPOOHULITBOM, KPUTEPIi IX FPaHUYHOrO CTaHy 3 N03ullii MiHiMi3awii
KOHCEPBAaTUBHOCTI OL[iHKM NIPUITYCTUMOCTI Ae(EeKTiB i rapaHTyBaHHSI IKOCTi, HaiHOCTi Ta pO6OTO30ATHOCTI.
CdopMysibOBaHO NPAKTUYHI peKOMeHJalii o0 onTUMi3alii mapameTpiB BiTun3HsIHOI TexHoJorii xBeam 3D Metal
Printing npy BUrOTOBJIEHH] TUIIOBUX BiTIOBia/IbHUX €JIEMEHTIB aBiaKOCMIYHOrO Npu3HaYyeHHI. OKpeMi Pe3yJIbTaTh

po6otu 6ysno BupoBamkeHo Ha [IpAT «HBO «YepBoHa XBuis

Pedepar aHIJIiHCBKOIO:

The object of research - physical and mechanical processes in the additive production of metal samples and
critical parts of aerospace. The aim of the work is to study the characteristics of the influence of the technological
process of layer-by-layer formation of typical metal samples and responsible aerospace parts on their quality,
reliability and working capacity. The idea of noresearch is to develop methodological approaches, mathematical
models and problem-oriented tools for computer finite element prediction of physical-mechanical and
technological interconnected multidimensional processes in the layer-by-layer formation of typical structural
elements of aerospace. Research methods - mathematical modelling and computer simulation of the kinetics of
fields of temperatures, stresses, deformations, subcritical damage, phase state of metal of typical structural
elements in the process of their additive production and subsequent operation. Within the framework of scientific
and research work, mathematical models and high-performance computer programs for predicting the kinetics of
temperature fields and intensely deformed, damaged and structural states of standard parts (beam, cylindrical,
spherical) in their manufacture using additive technologies have been developed. Methods for assessing the
bearing capacity and resource of structural elements obtained by additive production, criteria for their limit state
from the standpoint of minimizing the conservatism of assessing the acceptability of defects and ensuring quality,
reliability and performance. Practical recommendations for optimizing the parameters of domestic technology



xBeam 3D Metal Printing in the manufacture of standard responsible elements for aerospace. Some results of the
work were implemented for the private joint-stock company "Research and Production Association "Chervona
khvyl'a ".

Impexc YIK: 621.791.01, 621.791:51

Koau TemaTuyHHUX PyOpPHK: 81.35.03
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BueHe 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: MeTo/010TiuHI MifX041, MaTEMATUYHI MOZE i PO6IEMHO-OPiEHTOBaHI 32C061
KOMITIOTEPHOTO CKiH4Y€HO-€JIEMEHTHOTO IIPOTrHO3YBaHHS (i3KO-MeXaHIYHUX i TEXHOJIOTIYHNX B3aEMOIIOB'SI3aHUX
0araTOBUMIipHMX NIPOLECIB NPy IOMapoBoMy (POpMyBaHHI TUITOBUX KOHCTPYKIIMHUX €JIEMEHTIB aBiaKOCMiYHOTO

IIpU3HAYE€HHA

HasBa HTII aHraificbKo0¥0: Methodological approaches, mathematical models and problem-oriented means
of computer finite element prediction of physical, mechanical and technological interrelated multidimensional
processes in the layer-by-layer formation of typical structural elements for aerospace purposes

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJsIbTaTH: [ToslinmueHHs IKOCTi IPOAYKIi
l'as1y3p 3aCTOCYBaHHSI: aepOKOCMIYHA ranysb
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Marematryni Mozesni Ta BACOKONPOAYKTUBHI KOMITIOTEPHI TIPOrpaMu MPOrHO3yBaHHS KiHETUKU
TeMIIEpaTypPHUX I0JIiB i HAallpyKeHO-Ae(POPMOBaHOr0, IIOMIKOIKEHOTO Ta CTPYKTYPHOT'O CTaHiB TUIIOBUX JeTajei
(6ankoBuX, HUIIHAPUYHUX, cHEPUYHUX) IIPU iX BUTOTOBJIEHHI 32 JOTIOMOTOI0 aAUTUBHUX TEXHOJIOTIN. MeToau
OIIiHKM HEeCy4oi 3laTHOCTI Ta peCcypCy KOHCTPYKIiTHUX €JIEMEHTiB, OTPUMaHUX alUTUBHUM BUPOOHUILITBOM,
KpuTepii ix rpaHUYHOro CTaHy 3 03Ul MiHiMi3allii KOHCEPBATUBHOCTI OLIiIHKY MPUITYCTUMOCTI Ae(EeKTiB i
rapaHTyBaHHS SIKOCTi, HAIiMHOCTI Ta po60TO30aTHOCTI. [IpakTYHi peKoMeHAalii o0 onTuMisallii napameTpis
BiTYM3HSHOI TexHoorii xBeam 3D Metal Printing npu BUrOTOBJIEHHI TUTIOBUX BiJOBi4ATbHUX €JIEMEHTIB

aBiaKOCMIYHOT'O IPU3HAYEHHS.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ11 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Crnio>KHuBavi NPOAYKILii:
IlepcneKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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