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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pob6seHHs TexHoJIOrii 3a7aH0i pparmeHTallii 060JI0HKOBMX KOHCTPYKLIN 328 JMHAMIYHOIO HAaBaHTaKE€HHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of the technology of specified fragmentation of shell structures under dynamic load

PedepaT ykpaiHCbKOIO:

Y po60Ti BOCHIIXKYIOTH MpoLiecy (pparMeHTallii MeTaseBUX 000JOHKOBUX KOHCTPYKILii 32 iX MONepesHbOTro
IIPY>KHO-TIJIACTUYHOTO Je(OPMYBaHHS Ta HABOJHEHHS 3a Jii BHYTPIlIHbOrO AMHAMIYHOTO HABAaHTAXXEHHS. MeTa
po60TH - BUOIp PEXKUMIB [TOII€PeHbOT0 IPY>KHO-IIJIACTUYHOTO AedOopMyBaHHs 000JIOHKOBUX KOHCTPYKIiH Ta
HAaCHYEHHSIM MeTajly BOJHEM [1jis 3a6e3e4eHHs 3a/1aH0i (pparMeHTallii 3a [MHaMiYHOTO HaBaHTKEeHHS. MeTtonu
IOCJIiIPKEHDb — OLiHIOBAHHS CTYINEHs 1e(pOpMyBaHHS MeTasy Oyze MPOBOOUTUCH 32 €HePreTUYHUM KpUTEepieM Ha
OCHOBI [TI0BHUX PiBHOB&)KHUX JliarpaM pyHHyBaHHS. 3a [UMU Aiarpamamu Oyzie BU3HAUeHO [IUTOMY €Heprilo
PYWHYBaHHS, K iHBapiaHTHY XapaKTepPUCTUKY OIipHOCTI MaTepiany neopMyBaHHIO Ta pyiHYBaHHIO. [Ij1s
TPYyO4YaTOro 3paska Oy[ie pO3paxOBaHO HANPY>KeHO-1e(OPMOBAHUI CTaH Ta PO3MOAiJ eHeprii e OpMyBaHHS B
NIOTIepeYHOMY Iepepisi i3 BpaxyBaHHSM Jii BOAHIO. BesinunHy nuTomoi eHeprii pyiiHyBaHHS martepiaiy Oyne
BM3HAUYE€HO €KCIIEPMMEHTAJIbHO 32 PO3TATY LWJIiHIPUYHOTO 3pa3Ka 3 BUKOPHCTAaHHSIM ONTUKO-LU(PPOBOi CUCTEMU
L7151 KOHTPOJIIO BEIMYUHM edopmallii B J0KaJlbHOMY 006’eMi MaTtepiay. Ilicsig pyliHyBaHHS 3pasKiB Oyze
BCTAQHOBJIEHO KOHLEHTPALIiI0 IIOIJIMHYTOrO BOLHIO 3 BUKOPUCTAaHHAM razoasanizaropa LEKO DH-630, a Takox
CyMapHY BeJIMYMHY JeeKTiB Ha 3JI0Mi 3 OTIOMOT0I0 €JIeKTPOHHOI crieKTpomeTpii. Lle macTb 3MOry BCTAaHOBUTH
IJI01Iy KPUXKOTO 37I0MY B 3aJIEXKHOCTI Bifi BEJIMYMHYU NIONIE€PEIHBOTO NPYKHO-IIJIACTUYHOrO 1eOPMYyBaHHS Ta
KOHILIEHTpAallii OIJIMHYTOrO BOGHIO METAJIOM. Byzie BUBHaY€HO BIVIUB BEJIMUYMHY MONEPEIHbOT0 NIPY>KHO-
IJIACTUYHOTO Ae(OpMyBaHHS LUJIHAPUYHUX 3pa3KiB Ha KOHLEHTPAilo IOTJIMHYTOTO MaTepiasloM ra3onogi6Horo
BOJIHIO 32 Pi3HUX PE>KMMiB HAaBOJHIOBAHHS. 3a pe3yJibTaTaMu JOCIiIPKeHb Oye BCTAHOBJIEHO YMOBU 34 SIKUX
HaBOJHEHUI! IPY)XHO-TJIACTUYHUI MaTepiajl pylHyeTbCs KpUxKo. Ha 0CHOBi pe3ysbTaTiB BUKOHAHUX JIOCTIiI>)KEHb
OyIe po3po6IeHO TEXHOJIOTIIO BOAHEBO-MEXaHIYHOTO 0OPO6IEHHSI METaIeBUX BUPOOIB 15 3a6e31eYeHHs 3aaHoi

¢dparmeHTaii 060JI0HKOBUX KOHCTPYKLii 32 JUHAMIYHOTO HAaBaHTaKEHHSI.

Pedepar aHr1ilicbKOIO:

This study examines the processes of fragmentation in metallic shell structures following their pre-strain and
hydrogenation under internal dynamic loading. The aim of the work is to select modes of pre-strain of shell
structures and hydrogen saturation of the metal to ensure specified fragmentation under dynamic loading.
Research methods - the degree of metal strain will be assessed based on an energy criterion using true equilibrium
fracture diagrams. These diagrams will be used to determine the specific fracture energy as an invariant
characteristic of the material's resistance to deformation and fracture. For the tubular sample, the stress-strain
state and the distribution of strain energy in the cross-section will be calculated, taking into account the effect of
hydrogen. The specific fracture energy of the material will be experimentally determined through tensile testing of
a cylindrical sample using an optical-digital system to monitor the deformation magnitude in the local volume of
the material. After sample fracture, the concentration of absorbed hydrogen will be determined using a LEKO DH-
630 gas analyzer, and the total defect magnitude at the fracture will be measured using electron spectrometry.
This will allow the determination of the area of brittle fracture depending on the magnitude of pre-strain and the
concentration of absorbed hydrogen in the metal. The impact of the magnitude of pre-strain of cylindrical samples
on the concentration of gas-phase hydrogen absorbed by the material will be determined for different
hydrogenation regimes. The research will identify the conditions under which hydrogenated elastic-plastic
material undergoes brittle fracture. Based on the results of the studies, a technology for hydrogen-mechanical
treatment of metal products will be developed to ensure the specified fragmentation of shell structures under



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

Hazsa HTII yKpaiHCBKOIO: TexHOOris OHOPiAHOI pparmeHTalii MeTaseBux 060I0HKOBUX KOHCTPYKILii 3 ix

,I[I/IHaMi‘{HOFO HABAHTA>KE€HHA.

Haszga HTII anrJificbKo10: The technology of uniform fragmentation of metal shell structures under their

dynamic load will be developed.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TexHiYHUX HaykK; 71.20 TexHiuHi BUTPOOYBaHHS Ta AOCJiI KEHHSI.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Pospo6iiena TexHo0TisI KOHTPOJILOBaHOI pparmeHTaliji, sIka BKJIIOYa€E TOTNEPENHE TPYKHO-
IJIaCTUYHE Je(OPMYyBaHHS Ta HACUYEHHS 000JIOHOK BOJIHEM, JIOLiJIbHO BUKOPUCTOBYBATH HA MiAPUEMCTBAX
000POHHOI'0 KOMILJIEKCY IIPYU BUTOTOBJIEHHI OOENPUIIACIB 3 METOIO MiJIBUIIEHHS iX e(DeKTUBHOCTI YPasKeHHSI.
PesysnbTaTy BIIJIMBY BOOHIO HA METaIX OYyAyTh KOPUCHI IIPU OL[iHIOBAaHHI OMIKOI)KYBAaHOCTI TPyOOIpOBiAHO]
iH(PPACTPYKTYpPH, sIKa TPAHCIIOPTYE CyMilli 3 BMiCTOM BOJHIO. OTPUMMAaHi pe3yJIbTaTy AOCIiIPKEHb MOKHA
BIIPOBA’KyBAaTU B €HEPreTUYHOMY CEKTOPi eKOHOMIKY 7151 OLIiHIOBaHHS CTaHy METaJy [il0YNX reHepylounx OJIOKIiB
TEIUIOBUX i aTOMHUX CTaHIiH, a TAKOX J1J151 BIIPOBAIKEHHS NIEPCIIEKTUBHUX BOJHEBUX TEXHOJIOTINA. ONTUKO-
M(pPOBY CUCTEMY AMCTAHLIMHOIO BU3HAYEHHS Nieopmaliiii Ta METOZ0JIOTiI0 BCTAHOBJIEHHS CTYIIEHS
MIOIIKOKEHHS MaTepialy eJleMeHTiB KOHCTPYKLil, po3po0bJieHi 1J1sl IPOBeJeHHS eKCIIePUMEHTAJIbHUX JOCiIKEeHb,
B II0JJaJIbIIOMY MO>XKHA Oy/ie BUKOPUCTATH [J151 AiarHOCTUKY 00'€KTiB LIMBiIbHOI iHPPaCTPYyKTYpH, 30KpeMa,

eIHOCTeN 1J1s1 30epiranHs HaTONPOAYKTIB i TPyOONPOBOIB, SIKi IPalLlOIOTh B KOHTAKTI 3 BOGHEBUM CEPELOBULIEM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Kontposs 3HoCY 0671a/1HaHHS Ta ONEpeIKEHHS aBapiil

Ha €HEePreTUYHUX YCTaHOBKAX Ta TPYOOIPOBiAHOMY TPAHCIIOPTi.
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 01.2025
3akiHyeHHs eTamy: 12.2025

Crno>kuBayi npo,uyKuii': I KB “ITiBnenne” im. M.K. SInress, [II1 “AHTOHOB”, TpaHCIIOPTHA Ta Oy[iBeIbHA
ingyctpii (TOB “MeTportynensnpoext”, TOB “Cika YkpaiHa”)

IlepcrieKTHBHI PUHKH: YKkpaiHa, KpaiHu 6JIMKHBOTO 3apy6ikoKs
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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