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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTuMasnbpHe IPOEKTYBAHHS KJIEHOBUX 3'€JHaHb KOMIIO3UTHUX KOHCTPYKLIiil a€pOKOCMIYHOI TEXHIKA

Ha3sBa po6oTH aHIJIilICbKOIO:

Optimal design of adhesive joints of composite structures of aerospace technology

Pedepar yKpaiHCBKOIO:

Po3po6ka cripsiMoBaHa Ha BUPIlI€HHS IPO6JieM TPOEKTYBAHHS 3'€JHAaHb CUJIOBUX €JIEMEHTIB KOHCTPYKLii
aepoKOCMivHOI TexHiku. [Io JaHoi Npo6ieMr Hale>XUTh TAaKOX 3a7ja4a NEPENpPOEKTYBAaHHS OKPEMUX €JIEMEHTIB
KOHCTPYKIii iCHYI0UMX 3pa3KiB a€pOKOCMIYHOI TEXHIKU Y 3B'I3KY 3 [1€PEXO/IOM [0 HOBUX (Y T.4. KOMIIO3UTHUX)
Marepia’is, KJeiB Ta TEXHOJIOTIN BUTOTOBJIEHHS. POOOTA HAJIEXXUTb [0 HANPSIMiB PO3BUTKY KDUTUYHUX TEXHOJIOTIN Y
cdepi BUPOOHHULITBA 030POEHHS Ta BilicbKOBOI TexHikU (po3nopsimkenHs KMY Big 30 cepnas 2017 poky N2600 B
penakuii posnopsiakenHs KMV Bin 24 rpynas 2019 p. N2 1358-p), a came, TexHosorii maTepiano3HaBcTsa: «HOBiTHI
TEXHOJIOTii BUTOTOBJIEHHS! i BilHOBJIEHHS (PEMOHTY) BUPOOiB BiliCbKOBOI TEXHIKM, B TOMY YHMCJIi Ti€l, 110 BBAXKAETHCS
HEINPUIATHOIO 11711 PEMOHTY» i « TeXHOJIOTii MOZeJII0BaHHS eKCILTyaTaliliHUX ITPOLIECIB Y €JIEMEHTaxX KOHCTPYKLIN
BilICBKOBOI TE€XHIKH i3 3aCTOCYBaHHSIM PO3PaxyHKiB HallPYy>KeHO-Ae()OPMOBAHOI0 Ta TPAHUYHOTO CTaHiB KPUTUYHUX
IeTasell BHACIIOK BIUIMBY KOMIUIEKCY TEXHOJIOTIYHUX Ta €KCILTyaTaliiHUX (HaKkTopiB». B pamMKax repuoro eramny
po6iT BUKOHaHO HacTynHe: 1. CTBOPEHO 3arajibHy T€OPilo HAllyCKHUX 3'€IHAHb LAIiHIPUYHUX 000JIOHOK.
[TepeMilleHHSs KOXKHOTO IApy ONUCYIOThCS BCiMa TPbOMa KOMIIOHEHTaMU. Lle 03BOJINIIO PO3B'sI3yBaTy 3aadi po
HJIC 3’eiHaHb UMIIHAPUIHUX OOOJIOHOK, IO MAIOTh HEOCECUMETPUYHE [T03[JOBKHE Ta PajlialbHe HABAHTa)KEHHSL.
KpaiioBi yM0BU 71J151 KOSKHOTO 3 11apiB (B T.4. IUCKPETHI) BpaxOBYIOTHCSI OKPEMO i BifIpi3HsI0ThCS. 2. PO3po6iieHo
MEeTOM ONTHUMi3alii 3'eIHaHb Y JBOBUMIPHIill TOCTaHOBLI 3 ypaxyBaHHSIM HEPiBHOMIPHOCTI Hallpy>KeHb 3a
IOBXXUHOIO i MUPUHOIO 3'€fHaHHS. PO3BUHYTO METOAM HEIiHIMHOI ONTUMI3alii Ta METOAN M'IKUX OOUNCIIeHb
(reHeTNYHUX aJITOPUTMIB Ta AJITOPUTMIB POIO YACTMHOK) 10 PO3B'sI3aHHS 33724 ONTUMizalii 3'eHaHb. 3.
ExcriepuMeHTasIbHO NIE€PEBIPEHO TilOTe3H PO HANPYXEHU CTaH KJIeMO0BOTro apy 6iss Kpalo 3'€JHaHHS,

€KCIIEPUMEHTAJIbHE BCTAHOBJIEHO IIPYKHI ITapaMeTpiB Ta KpUTEPii MILIHOCTI KileiB.

Pedepar aHIJIiHCBKOIO:

The development is aimed at solving the problems of designing the connections of the power elements of the
aerospace engineering structure. This problem also includes the task of redesigning individual structural elements
of existing aerospace engineering samples in connection with the transition to new (including composite)
materials, adhesives and manufacturing technologies. The work belongs to the areas of development critical
technologies in the field of weapons and military equipment production (order of the CMU dated August 30, 2017
No. 600 as amended by the order of the CMU dated December 24, 2019 No. 1358-r), namely, Materials science
technologies: "Newest manufacturing technologies and restoration (repair) of military equipment, including that
which is considered unfit for repair" and "Technology of modeling operational processes in structural elements of
military equipment using calculations of stress-strain and limit states of critical parts due to the influence of a
complex of technological and operational factors". As part of the first stage of work, the following was performed:
1. A general theory of butt joints of cylindrical shells has been created. The movements of each layer are described
by all three components. This made it possible to solve the problems of VAT connections of cylindrical shells with
non-axisymmetric longitudinal and radial loading. Boundary conditions for each of the layers (including discrete
ones) are taken into account separately and differ. 2. Methods of optimizing connections in a two-dimensional
setting, taking into account the unevenness of stresses along the length and width of the connection, have been
developed. Non-linear optimization methods and soft computing methods (genetic algorithms and particle swarm
algorithms) have been developed to solve connection optimization problems. 3. Hypotheses about the stressed
state of the adhesive layer near the edge of the joint were tested experimentally, elastic parameters an
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: 3araibHa TEOPis HAIYCKHYX 3'€JHAHD UMIIHAPUIHUX 060TIOHOK
HaszBa HTII aHrJificbKo10: General theory of butt joints of cylindrical shells

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi pe3yJyabTaTH: Meroau, Teopii, [[porpamui npoaykTy, AHaiTUYHI MaTepiaan
l'asmy3b 3aCTOCYBaHHSI: ABialliiiHa IPOMUCIIOBICTD

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: B po3po6eHiit Teopii nepemiiieHHs KOKHOTO HECHOTO APy OMUCYIOThCS BCiMa TphOMa
KOMITOHEHTaMu. 3HalIeHO aHAJITUYHNI PO3B'SI30K 3a7jadi IPO HaIlpyKeHO-AedOpMOBaHUM CTaH 3'€IHAHb
KOAKCiaJIbHUX LIMJIIHIPUYHUX 000JIOHOK, 110 MAlOTh JOBiIJIbHE HEOCECUMETPUYHE MT03[I0BXXHE, OKPY>KHE Ta
pazianbHe HaBaHTAXKEHHSL. YIleplle 3HalIeHO PO3B's130K BAXJIMBO] 3a/1a4i NP0 HANIPY>KEHUH CTaH 3'€JHAaHHS

KOaKCiaJIbHUX 000JIOHOK IIpY 3THHi, SIKa € YaCTKOBUM BUIIAZKOM PO3PO0JIeHO] 3arajabHOi Teopii.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoyKuii (Matepiasis,

TEXHOJIOTI} TOMIO) 4J1s1 3a0€3MeYeHHs] eKCIIOPTHOTO NIOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3aKkiHyeHHs eTamy: 12.2025
Crno>kuBavi NpOAYKILii: [lepskaBHe mignpremMcTso "AHTOHOB", [lepkaBHe mignpremctso "Motop Civ"
IlepcrieKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JopaTtkoBa iHdpopmamist:

Ha3zsa HTII ykpaiHCBKOIO: Meroau ontumisalii 3'€{HaHb y IBOBUMIPHIil IOCTAHOBI 3 ypaxyBaHHAM

HEPiBHOMIPHOCTI Hallpy>X€Hb 33 JOBXUHOIO i IIMPUHOIO 3'€JHAHHS

Hazpa HTII aHri#icbKo0: Methods of optimizing connections in a two-dimensional setting, taking into

account the unevenness of stresses along the length and width of the connection
HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes ski HTII we 0yJi0 cTBOpeHo:



OTpumaHi pe3yyabTaTH:Meroau, Teopii, [Iporpamui npoaykTy, AHaiTUYHI MaTepiaau
l'asy3p 3aCTOCYBaHHSI: AialliiiHa IPOMICIIOBICTD
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Possunyto MmeToau HeiHilHOT onTUMI3aliii Ta METOIM M'IKMX OGYMCIIEHD (TEHETUYHUX aJITOPUTMIB
Ta aJIFOPUTMIB POIO YaCTUHOK) [0 PO3B'SI3aHHS 3a7a4 onTuMisalii 3'eqHanb. Po3p’13aHHS 3a1a4 ONTUMI3alii npruseso
IO CTBOPEHHSI 6araTonoNyJsILiiHUX TeHeTUYHUX aJITOPUTMIB. Pi3Hi napameTpu MyTareHesy y CyOIONyJIsLisX
T03BOJISIOTh [TO€HATHA BUCOKY BapiaTMBHICTb i3 CTabi/IbHICTIO TOCATHYTUX PE3YJIbTATIB, i yHUKHYTH TaKMX HEJIOMIKiB
reHeTUYHMX aJITOPUTMIB SIK IlepejYacHa TOMOTeHi3allis nomnysnii Ta po3najaHHs ONTUMAaIbHOTO PO3B'sI3KY 3aBISKI

MYyTaLlisIM.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,
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ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
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Crno>kuBavi NpOAYKILii: [lepskaBHe mignpremMcTso "AHTOHOB", [lepkaBHe mignpremctso "Motop Civ"
IlepcnekTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THUC. TPH.:
IIpaBa, 0 HafAIOTLCS iHBECTOPY MiCJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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