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Pedepar:

1. CpopmMy1bOBaHO Ta OGIPYHTOBAHO HAYKOBi pe3yJIbTaTH, SIKi 3a6€311eUyI0Th BUPiLIE€HHS BaKIMBOi HAyKOBO-
TexHIYHOI MpobseMu MiABUILEHHS HaAIMHOCTI eKCIlyaTallii IPUCTPOiB 3 KOHCTPYKTUBHUMU eJIeMEeHTaMU 3i CI1JIaBiB
3 IaM’ITTIO (POPMU, BKJIIOUAIOTh KPUTEPIi iXx BTOMHOTO PyHHYBaHHS Ta METOJVKY IIPOTHO3YBAaHHS iX IOBrOBIYHOCTI 3
ypaxyBaHHSM BIUJIMBY aCUMETPIii LMKy i 3BMiHHOI aMIIIiTyI1 HaBaHTaKeHHS. BUsBIeHO e(EeKT 3HAYHOTO 3HIKEHHS
HaIpYKEHHS [109aTKy ayCTEeHITHO-MapTEeHCUTHOTO repeTBopeHHs1 0AM (Ha 14%) Ta Hanpy>KeHHs pyiHyBaHHS (Ha
24%) HaBOJIHEHOTO CILJIaBY [IOPiBHSIHO 3 HEHABOJHEHUM. 3POCTaHHSIM iHTEHCUBHOCTI HAaBOJIHIOBAHHS Ta
301IbIIEHHSM MOr0 TPUBAJIOCTI MOXKHA JOCSITTU BiICYTHOCTI JiISTHKY NIJIAaCTUYHOI fedopMallii Ha KpUBiN PO3TTy
3pasKa yepes [O€IHAHHS IIPOLECiB CIIPUYMHEHOTO HABOAHIOBAHHSIM IHTEHCUBHOIO MAPTEHCUTHOIO IIEPETBOPEHHS

Ta [IPOSIBY BOJHEBOI KPUXKOCTi MaPTEHCUTHOI CTPYKTYPU. BHUSBIIEHO TEHAEHLIIO 0 IEpeopieHTallii MoBepxHi



MaKpo3J1amy 3 NepIIeHIMKYJISIPHOI 10 OCi 3pa3KiB 10 pyHHYBaHHS 10 TBUHTOBI JiHil, 1110, 04€BUIIHO, TIOB’S13aHO 3
IIPOSIBOM YMHHVKIB [IOCHAJIEHHSI MAPTEHCUTHOTO IEPETBOPEHHS B IUIOMIMHI JIii MAKCMMAJIbHUX JOTUYHUX
HaIlpy>KeHb. BCTAaHOBJIEHO OCHOBHi 3aKOHOMIPHOCTI BIUIMBY [TapaMeTPiB ABOCTYIIIHYACTOTO LIUKJIIYHOTO
HABAaHTAXEHHS 31 3MiHHOIO aMILIITY010 HA (PYHKLiOHAJIbHI BJIACTUBOCTI Ta KOHCTPYKLiMHY BTOMY IICE€BIONPYKHOTO
CII®. 3anumkoBa gedpopmallis 3HAYHO 306ibLIYETHCS 31 301/IbIIEHHSIM KiIbKOCTI IMKJIIB HaBaHTaXeHHs rpu Ro= 0,09
- 0,13, 3a paxyHoK ii npornopuiliiHoro 36iblIeHHs Ha CTYIeHsIX |, i nepen pyliHyBaHHAM focsirae maibke 7%. [lepexin,
Biz, BucoKoi (I) mo Hu3bKoi cTyneHi (II) 4acTKOBO BiZHOBIIIOE (PYHKIIOHAIbHI BIACTUBOCTI CIJIaBY, 3/IMLIKOBA
nedopmaliio 3MEHIIYEThCSI B MEXXax CTyIEHi 11, mo Moke 6yTU CIpUYMHEHE 3MEHIIEHHSM 3aJIMIIKOBOTO
MapTeHcuTy. 3i 30ibIIeHHSIM KiIbKOCTI IIUKJIiB HABaHTa)KEHHS €Heprisl [yucumnaliii 3pocrae Ha Io4aTKy Ta B KiHII
crynedi I, i BMeHIIyeTbCs Ha TOYATKy Ta B KiHLi ctyneHi I. Ha BinMiny Big uporo npu Ro= 0,33 - 0,51 enepris
IycUMalii IponopujiiiHa KiJIbKOCTi IMKJIiB HABaHTKEHHSI Ha 104aTKY, B KiHIi Ta B MeXax cTyneHi I. O6IpyHTOBaHO
KPUTEPIN BTOMHOTO PYyMHYBaHHS [ICEBIOIPYKHOIO HITMHOJIY 3a MAJIOLMKJIOBOTO HaBaHTAKEHHS - CYMapHO]
nuToMoi eHeprii npyxHoi gedopmauii. [TokazaHo, 0 HA BiMIHY Bifl TpaAULIiHUX KOHCTPYKUIMHUX MaTepiaiB
IVICUIIOBaHA €HEPTisl He BIUIMBA€ HAa BTOMHY JJOBrOBiuHiCTb IceBponpy>xHoro CII®. Po3pobieHo METOIUKY
IIPOTHO3YBaHHS JOBroBiYHOCTI ncesonpysxxHoro CII® B ymoBax MajIoLMKIOBOi BTOMU 32 CTaJI0l aMILIiTyju 3
ypaxyBaHHSAM aCUMETPil LMKJITy HaBaHTaXEHHS Ta 3MiHHOI aMIIITyiY, sIKa I'PYHTYETHCS Ha KPUTEPii BTOMHOTO
PYVHYBaHHS, BUBHAYEHOMY 32 CTaJI0i aMILIITyAu — CyMapHii NUTOMIl eHeprii npykHoi fegopmarii. BinHocHa
OXMOKa MK PO3PaxyHKOBMMU 1 €KCIIEPUMEHTAIbHUMU JaHUMU He nepesuiye 30,1 %, a BCi po3paxyHKOBi
IOBTOBIYHOCTI JIe>KaTh BCEPEMHI 2,5 MPOrHO30BaHOrO Aiarna3oHy. 3allpONOHOBAHO METOIOUKY ITPHCKOPEHOTO
BU3HAYEHHS CTAJINX Y MOJIEJIi BTOMHOTO PYHMHYBaHHS, 3aCHOBAaHY Ha KPUTEPii CyMapHOi MIMTOMOI €Heprii NPy>KHOi
Iedopmarii 3a pesyabTaTamu BUIPOOYBAaHHS KBa3iCTaTUYHUM OJJHOBICHUM PO3TAroM i 3a (ikcoBaHOi cTanoi

aMI'IIIiTy,I[I/I HaBaHTa>XE€HHSI.

2. To solve an important scientific and technical problem, which consists in increase the reliability of structural
elements operation devices made of shape memory alloys, results was formulated and substantiated. The results
include fatigue failure criteria and methods for predicting their durability, taking into account the influence of
stress ratio and variable amplitude loading. The significant decrease in stress of austenitic-martensitic
transformation nAM (up to 14%) and the fracture stress (up to 24%) of the SMA NiTi alloy after electrolytic
hydrogenation compared to the material in virgin state was observed. Increasing the intensity and duration of
hydrogenation can lead to absence of plastic deformation region on the stress-strain curve due to a combination
of processes caused by hydrogenation of intensive martensitic transformation and hydrogen embrittlement of
martensitic structure. There is a tendency to reorientation of the macrofracture surface from perpendicular, to
the axis of specimens, to the screw dislocation line, which is obviously due to the intensification of martensitic
transformation in the plane of maximum shear stresses. The basic regularities of the influence of the parameters
under variable amplitude loading sequence with two blocks on the functional properties and structural fatigue of
the pseudoelastic SMA are established. Residual strain significantly increases with the increase of loading cycles
number at stress ratio Ro= 0,09 - 0,13 due to its proportional increasing on the block I and reaches almost 7%
before failure. The transition from high (I) to low (II) block partially restores the functional properties of the NiTi
alloy, the residual strain decreases within the block II, which can be caused by a decrease in residual martensite.
With the increase of loading cycles’number, the dissipation energy increases at the start and end of block II, and
decreases at the start and end of block I at the stress ratio Ro = 0.09 - 0.13. In contrast to this, the dissipation
energy is proportional to the number of loading cycles at the start and end of block I at stress ratio Ro = 0.33-0.51.
The elastic strain energy density, as a criterion of pseudoelastic nitinol fatigue failure under low-cycle loading is
substantiated. It is shown that, unlike traditional structural materials, the dissipated energy does not affect the
fatigue life of pseudoelastic SMA. A method for predicting the durability of a pseudoelastic SMA under low-cycle
fatigue with constant amplitude taking into account the stress ratio and the variable amplitude is developed. This
method is based on the fatigue fracture criterion, total elastic energy density determined under constant
amplitude. The relative error between calculated and experimental data does not exceed 30.1% and all calculated
durability values are within the 2.5 predicted range. The method for quick determination of parameters in the



fatigue fracture model based on the criterion of total elastic energy density according to the test results under
quasi-static uniaxial tensile loading at constant amplitude.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHOI AiSJIBHOCTI:
ITiZCyMKH JOCiI>KEHHS:

Iyo6sikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Huxudopuun I'puropiit MukosaitoBuy

2. Huxudopuus I'puropiit Mukosaiiosuy
KBasigikamis:

InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hukudopyus ['puropiit MukonaitoBud

2. HuxkudopuwuH I'puropiit MuxkomaiioBuy

KBasidikanis: 1.1, 05.17.14
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa indpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. AuppenkiB Onekcanap €BreHoBrUY

2. Andreikiv Olexandr

KBasigikamis: 5.1.1., 01.02.04
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. [1IBa6'tok Bacumnb IBaHOBUY

2. Shvabyuk Vasyl Ivanovych

KBasigikamis: n. 1. 1., 01.02.04
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. MakcumoBud Osnecs BonogumupiBHa

2. Maksymovych Olesya Volodymyrivna

KBasigikamis: 5.1.1., 01.02.04
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

Imutpax Irop Mukosainosuy

Jmutpax Irop Mukosnanosuy

IOpuenko T.A.



