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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pob6seHHs meTono10rii PpaKkToiarHOCTyBaHHS 3 ypaxXyBaHHSIM CTPYKTYPHOI HEOJHOPIIHOCTi BUCOKOMILIHMX

MOJIIKPUCTATIYHUX MaTepiaiB 1J1s1 BiliCbKOBO-TIPOMHUCJIOBOTO T2 HA(TOra30BOr0 KOMILJIEKCIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methodology fractodiagnostication taking into account the structural heterogeneity of high-
strength polycrystal metals for military-industrial and oil-and-gas complexes.

Pedepat yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHS: CTPYKTYPHA HEOIHOPiIHICTb, MeXaHi3Mu flepOpPMYBaHHS Ta PYHHYBaHHSI BUCOKOMIIIHUX
TUTAHOBUX cIlaBiB BT22, BT23, BUCOKOMILIHMX TPYOHHUX CTajlel, SIK iepapXiuHUX CUCTEM, Y SIKUX NIPOLeCU
nepopMyBaHHS Ta PyHHYBaHHS BilOyBaIOThCSl CAMOOPTaHi30BaHO Ha Pi3HUX MacCIITaOHUX pPiBHSX. Po3pobieHa
METO/MKa aBTOMATU30BAHOT0 PPAKTOLiarHOCTYBAaHHS BUCOKOMILIHAX TUTAHOBUX CIJIABiB Ta TPYOHUX CTaJIeH, sIKa
I03BOJISIE ileHTU(DIKyBaTH €JIEMEHTU MEPEXi SIMOK B'SI3KOT'O BiZIpMBY, BU3HAYATH iX KijIbKiCTb, GOPMY Ta IUTOMY
YaCTKy KoaJleCleHIii y Me>kax aHali30BaHOi Ai/ITHKU. 3alIpOIIOHOBAHO METO]] ileHTU(iKallil SMOK B'SI3KOTO BilpUBY
LIJISIXOM 06PO06JIeHHS LU(PPOBOro 300pakeHHsI IOBEPXOHDb PYIHYBaHHS. 3 BUKOPUCTAHHSIM PO3PO6JI€HOI METOIMKA
yIapHO-KOJIMBAJIbHOTO HAaBaHTa)KEHHSI OJlep>KaHO HOBI 1aHi 3i 36i/blIeHHS YIapHOi B'SI3KOCTI, TPIlMHOCTINKOCTI,
TBEPJIOCTi JINCTOBUX BUCOKOMILIHUX BO(A3HUX TUTAHOBUX CIJIaBiB. Lli pe3ysbTaTi 6€3nocepeHbO MOKHA
BUKOPUCTOBYBATH IIifl 4aC MPOEKTYBAHHSI Cy4acCHOI TEXHIKM i BUPOOIB clleliasibHOI TEXHIKY, 30KpeMa 3aXUCHUX
IIJIACTUH Cy4acHUX OpoHexuseTiB. [IpoBeneHi BUIIpo6yBaHHs BIUIMBY JUHaMIYHMX HEPiBHOBXHUX IPOLIECiB Ha
MILIHICHI Ta MJIACTUYHi BJIACTUBOCTI TUTAHOBUX CIJIABiB i BUCOKOMILIHUX TPYOHUX CTajlell y BUXiIHOMY CTaHi i micys
[IONEPEHBOr0 YIAPHO-KOJIMBAJIbHOTO HaBaHTaKeHHs. CIiBCTaBJIeHi reoMeTpii OyZOBU CTPYKTYP i 371amiB
IOCIiIKyBaHUX MaTepialiB, BUABJIEHUH BILJIMB HEOJHOPIZHOCTI CTPYKTYP Ha ONIPHICTL PYMHYBaHHIO, BCTAHOBJIEHA
CyTT€BA POJIb KOOIIEPATMBHOTIO BIVIUBY Pi3HOMAIITAOHMUX CTPYKTYP Ha €BOJIIOLiI0 PyHHYBaHHS i piBeHb 110ro
eHeproeMKocrTi. lle 10300 cPopmy0BaTU 06'€KTUBHI BUMOTH 10 AOIYCTUMOI HEOJHOPIIHOCTI CTPYKTYP, 10
3a6€311e4yI0Tb BUCOKUII piBE€Hb OMIPHOCTI pyHHYBAaHHIO. 3allpONIOHOBAHI ONTUMAaJIbHI PEXXKUMU yIAPHO-
KOJIMBaJIbHOTO HAaBaHTA>XKEHHS, 1110 JO3BOJISIIOTH 320€3M1€YNTH BUCOKI eKCIITyaTaliliHi BJ1aCTUBOCTI IIJIACTUH

OPOHEXUJIETIB y peaIbHUX YMOBAX.

Pedepar aHIJIiHCBKOIO:

Object of research: structural heterogeneity, mechanisms of deformation and fracture of high-tensile titanium
alloys VT22, VT23, high-tensile steel pipelines, as hierarchical systems in which the processes of deformation and
destruction processes occur at different scales. A method of automated fractodiagnostics of high-strength
titanium alloys and steel pipelines has been developed, which allows to identify elements of the network of viscous
separation pits, to determine their number, shape and specific weight of coalescence within the analyzed area. A
method for identifying viscous separation pits by processing a digital image of thefracture surfaces has been
proposed. Using the developed method of shock-oscillating load, new data were obtained of increase the impact
strength, crack resistance, hardness of sheet high-strength two-phase titanium alloys. These results can be
directly used in the design of modern equipment and special equipment, including protective plates of modern
bulletproof vests. Tests of the influence of dynamic non-equilibrium processes on the strength and plastic
properties of titanium alloys and high-strength tubular steels in the initial state and after the previous shock-
vibration load are carried out. The geometries of the structure of structures and fractures of the studied materials
are compared, the influence of inhomogeneity of structures on resistance to destruction is revealed, the essential
role of cooperative influence of different-scale structures on the evolution of destruction and its energy intensity
is established. This allowed us to formulate objective requirements for the allowable heterogeneity of structures
that provide a high level of resistance to fracture. Optimal modes of shock-oscillating load are offered, which allow



to provide high operational properties of plates of body armor in real conditions.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: ABTOMATM30BaHMII METOJ KiJIbKICHOTO aHai3y HEOJHOPIAHOCTI CTPYKTYpH

TUTAHOBUX CIIJIABiB Ta BI/ICOKOMiLlHI/IX TPY6HI/IX craneiu

Hazpa HTII aHrsi#icbKO0: An automated method of the quantitative analysis of the heterogeneity of the

structure of titanium alloys and high-tensile steel of oil and gas pipelines
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: Hadrorazosa ranysb

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iiennit aBToMaTn30BaHMil METO] KiJIbKICHOTO aHasi3y HEOAHOPILHOCTI CTPYKTYPU TUTAHOBUX
CIIJIaBiB Ta BUCOKOMILIHUX CTajlell HaTOra3olpoOBO/AiB MiiIaHUX IUHAMIYHOMY HEPIBHOBaXXHOMY J1e(pOPMYBAHHIO,
sIK 3ac00y onTHMIi3alii pe>KrMiB MiABUILEHHS TPUMKOCTI. Jlo0panibOBaHO METOAMKY BiATBOPEHHS AUHAMIYHOTO
HEPiBHOBaXHOT'O NIPOLECY 32 PAXyHOK [ii CUJIOBUX IMITYJIbCHUX MiJBAHTKEHD Ta BUCOKOUIBUIKICHOT'O PO3TATY
IOCTiIKYBaHUX MaTepialis, 1110 3a0€3[1€4NTh MiBUILIEHHS iX IJIACTUYHOCTI i3 30epe>keHHsIM MiljHOCTI. Biepe
3aIIPONIOHOBAHA ITPOCTA Ta €(PEKTUBHA METOMKA ONTUKO-IM(PPOBOr0 KOHTPOJIIO IOBEPXHi PYNHYBaHHSI TATAHOBUX
CILJIaBiB IJIACTUH GPOHEXKMJIETIB Ta BUCOKOMIIIHMX TPyOHUX CTajel Iicst AMHAaMIYHOTO HEPiBHOBa)KHOT'O TIPOLIECY,
gKa [,03BOJI€ BPaXyBaTH BILJIMB CUJIOBUX IIOJIIB ITiCJIs1 BUCOKOLIBMIKICHOTO pO3TAry Marepiainy. [IposeneHo
KiJIbKiCHE OILiHIOBaHHS 300pakeHb CTPYKTYP Ta MEXaHi3MiB PyIHYBaHHS BUCOKOMIIJHMX TUTAHOBUX CIIJIABIB i

BUCOKOMILIHUX TPYOHUX CTajlell 3 METOIO iX TIOPIBHSAHHS Ta €(PEKTUBHOTO K€PYBaHHS iX BIACTUBOCTSIMU.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,
TEXHOJIOTI} TOlIO) AJ1s1 3a6€e3eYeHHs] eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY, NOJINIIeHHs SIKOCTi

NIPOJYKLi, [0 BUITYCKAETBCS

Bnyiue HTII Ha mOBKiJIS:

BnposagskeHHst HTII: Briposamkeno

ITpakTuyHa peasisanis HTTI
IToyaToK eramy: 02.2021
3aKiHYeHHS eTamy: 12.2022

Cno>kuBaui npo,uyKILi'i: [TAT "VxpHadTa", AT "Ykprazsuno6yBaHHs", 3aBof, 00BaKEHUX OYPUJIBHUX Ta BELy4UX

Tpy6, TOB «HaykoBo-BupobHnya ¢ipma «3oua», TOB MixkranyseBuil HayKoBO-BUpoOHUYMH 1eHTp «Encinon JIT»
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
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TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
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OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):
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