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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ExcriepuMeHTasIbHi i YU CII0BI LOCIIIPKEHHS IIPOLIECiB PyIHYBaHHS Ta )KUBYYOCTi 000JI0HKOBUX KOHCTPYKLH 3

INOMKOIPKEHHAMU IIPU EKCTPEMAJIBHOMY CTaTUYHOMY, JIOKAJIbBHOMY YIAPDHOMY i TEIIJIOBOMY HaBaHTa)KE€HHI.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Experimental and numerical researches of the processes of destruction and survivability of shell structures with
damage under extreme static, local shock and thermal loads.

Pedepat yKpaiHCBKOIO:

Po3po6s1eH0 NpUCTPIil 1J1s1 JIOKaJIbHOTO €JIEKTPOTEPMOAMHAMIYHOIO HaBaHTaXEHHS KOHCTPYKLIii, SIKUi1 J03BOJIsIE
HaJlae MOKJIMBICTb CTBOPIOBATH JIOKAJIbHY HEOLHOPIAHICTD i pETYII0OBATU €HEPTII0 IMITyJILCHOTO
€JIEKTPOTEPMOIMHAMIYHOTO HABAaHTaXEHHS. Ha OCHOBI CTBOPEHOr0 MPUCTPOIO PO3POOJIEHO YCTAHOBKY Ta
METOIMKY €EKCIIEPMMEHTAJIbHUX Il,OCJIi,IDKeHb BIIJINBY I1051BY ITOMIKOJ>KEHD HOBerHi Ha MOJEJISIX 000JIOHKOBHUX
€JIEMEHTIB IIif, 1i€l0 TOYKOBOT'O TEIJIOBOTO (JIa3€PHOr0) HaBaHTaXKEeHHS1. OTPUMMAaHi pe3yJIbTaTh €KCIIEPUMEHTAJIBHAX
BUIIPOOYBAaHb HECYYOi 3ATHOCTI Ta MIPOLIECIiB PyIHYBaHHS MOJeJIel IoNepeSHbO MO3L0BXHbO CTUCHYTUX
UJIIHIPUYHUX 0O0JIOHOK B 3aJI€5KHOCTI Bif] BEJIMYMHU CUJIOBOTO HABAHTA)KEHHS, €HEPTii Ta BifilCTaHi TOYKOBOTO
TEIJIOBOTO Ta €JIEKTPOTEPMOAMHAMIYHOIO HABAaHTAKEHHS BiJ] IOBEPXHi 000710HKU. [IpoBefieH] eKCIIepUMEHTAaIbHI
IOCJIiIKeHHS pyMHYBaHHS [TONIePeJHbO CTATUYHO HABAaHTAXKEHUX MOesel NUTiHIPUIHNUX O60JIOHOK IIPU
HaKOIWYEeHHI [OMKOIKeHb Y BUIJISi 30iIbII€HHSI OTBOPY Ta HAKOMMYEHH] BUNIaIKOBO PO3TAIIOBAHUX PO3Pi3iB-
TpimuH Ha ii 6iuHiil noBepxHi. [IpoBejeHO CKiIHUEHHO-E€JIEMEHTHE MOJIEJ/II0OBaHHS Ta OTPUMaHi pe3yJibTaTu NPOLECiB
BMCOKOMIBUIKICHOTO TPOHMKHEHHS 3aC00iB YpaXkeHHs Y BUIJISAI Kyl B MaTepial, SIKUH iMiTye BJIaCTUBOCTI
6ioJ10riyHMX TKaHUH. PO3p0671€HO METOL0IOTiI0 3aCTOCYBaHHS €JIEMEHTIB IITYYHOTO iHTEJIEKTY (aJITOPUTMIB
MaLIMHHOTO HaBYaHHS) [JIsl aHAJi3y €eKCIIePUMEHTaJIbHUX AHUX 3 NOCJIiIKeHb IIPOLIeCiB BTPaTH CTIKOCTI
TOHKOCTiHHUX 000JIOHKOBUX KOHCTPYKIIi# [IpY HAaKONMYEHHI OMKOJ)KEHb Y BUTJISIi OTBOPIB i TPIilMH Pi3HO]
KIUJIBKOCTI, PO3Mipy i po3TallyBaHHS IIPY Pi3HUX BUJAX CTATUYHOTO HABAHTAKEHHA. Pe3ysbTaT NOAaHi y BUTTIAI
KapTHH PYMHYBaHHS Ta 3aJIEXKHOCTEN BEJIMYMHYU KPUTUYHVX HABAHTAKEHD Bif TApaMETPiB HAKOINYEHHS

ITOMKO/>KEHD.

Pedepar aHIJIiHCBKOIO:

A device for local electrothermodynamic loading of structures has been developed, which allows for the
destruction of models of thin-walled structures of various shapes and at any location on their surface and provides
the ability to create local heterogeneity and regulate the energy of the pulsed electrothermodynamic
loading.Based on the created device, a setup and methodology for experimental research into the influence of
surface damage on shell element models under the action of point thermal (laser) loading have been developed.
The results of experimental tests of the bearing capacity and failure processes of models of pre-longitudinal
compressed cylindrical shells depending on the magnitude of the force load, energy and distance of the point
thermal and electrothermodynamic load from the shell surface were obtained. Experimental studies of the
destruction of previously statically loaded cylindrical shell models with the accumulation of damage in the form of
an increase in the hole and the accumulation of randomly located cuts-cracks on its side surface were conducted.
Finite element modeling was performed and results were obtained of the processes of high-speed penetration of
bullet-shaped weapons into a material that simulates the properties of biological tissues. A methodology for
applying artificial intelligence elements (machine learning algorithms) has been developed to analyze experimental
data from studies of the processes of loss of stability of thin-walled shell structures during the accumulation of
damage in the form of holes and cracks of various numbers, sizes, and locations under various types of static
loading. The results are presented in the form of fracture patterns and dependences of the magnitude of critical



loads on the parameters of damage accumulation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/1Ka €KCIIEPUMEHTAILHOTO MOEIOBAHHS [OSBU TIOMIKOPKEHD (POGOIH) i

Ii€I0 JIOKAJIBHOTO €JIEKTPOTEPMOAUHAMIYHOTO HaBaHTAXKEHHS TOHKOCTIHHMX KOHCTPYKLil

Ha3zpa HTII anriiicbKor0: Methodology for experimental modeling of damage (holes) under the influence of

local electrothermodynamic loading of thin-walled structures

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

l'asy3s 3aCTOCYBaHHS: JloCimKeHHs i eKCIIepUMEHTaIbHI pO3POGKY y cdepi IPUPOIHIYNX | TEXHIYHNUX HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iiena meToanka poBeIeHHs CUCTEMHUX €KCIIEPUMEHTANIBHUX JOCIIIPKEHD TPOLIECIB
PYVHYBaHHS NIOTNI€PEHbO HABAHTA)KEHUX | HE HAaBAaHTAKEHNX 000JIOHKOBUX €JIEMEHTIB KOHCTPYKLIii Mif, Iieto
JIOKaJIbHOTO €JIEKTPOTEPMOIMHAMIYHOrO HaBaHTa)KeHHA. CIIPOEKTOBAHO i BUTOTOBJIEHO NPUCTPIN [J11 JIOKAJIbHOTO
€JIEKTPOTEPMOIMHAMIYHOTO HAaBAaHTAXXEHHS KOHCTPYKLil. [locTaByieHa 3aiadya BUPIMIYETLCS TUM, IO aJIFOMiHiEBY
(oJIbry 3aKpilio0Th Ha MOOIIBHOMY €KpaHi 3 MilJHOrO TEPMOi30JI1iiiHOro Martepiasy, Ipy IjbOMy pob0o4a YacTHHA
€KpaHy 3 (OJIbrOI0 3€PKAJIbHO BiITBOPIOE YACTUHY MOBEPXHI AOCIIAHOrO 06'€KTY, (POJBrY Ha €KpaHi 3'€IHYIOTb 3
CHCTEMOIO 3aPSIIPKEHNX KOHLEHCATOPIB Yepe3 BUMUKAY i MipuBaloTh, IPU [jbOMY MOOGIIbHUM eKpaH 3 POJIbroo
[IOIIePESHBO BCTAHOBJIIOIOTh BIIPUTYJI i 3aKPIIJIIOIOTh BiTHOCHO NOCIILHOI IiJITHKY, CUJTy HAaBaHTaXEHHS PETYIIIOI0Th
3a PaxyHOK €JIEKTPUMYHUX [1apaMETPiB: HAIPYTH, EMHOCTI KOHAEHCATOPIB, @ TAKOXK BiJICTAHHIO i KyTOM HaxWIy MixX

€KpaHOM € (OJIbrolo i 06'€KTOM [OCiIKeHHSI.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiasiis

Bnsiue HTII Ha moBKijst: HTII BigHOCUTBCS 10 JOCTIIKEHHS €IEMEHTIB CUJIOBUX KOHCTPYKIiil Cy4acHOi
TEXHIKM y BUTJISIA] 0O0JIOHOK, IJIACTUH, CYLiIbHUX Ae()OPMIBHHUX Tijl, BKJIIOUAIOYM 00'€KTU OioMeXaHiKy, [1pu
IPOBEIEHHI CUCTEMHUX €KCIIEPMMEHTAJILHUAX POOIT Ta IPOLECIB PyVHYBaHHS [TONIEPEIHbO HABAHTAXKEHMX i He
HaBaHTaK€HUX 000JIOHKOBUX €JIEMEHTIB KOHCTPYKIIii1 Mif, [Ii€l0 JIOKaJIbHOTO eJIeKTPOTEPMOAMHAMIYHOTO

HaBaHTa’>KE€HHA

BnpoBagskeHHs HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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