O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0525U000340
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 08-08-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. 131061k AHapiit PomaHoBUY

2. Andrii Dzyubyk

KBasigikamis: . r. u., gou., 05.02.02

Imentudikarop ORCID ID: 0000-0003-2091-171X

Bup, pucepranii: nokrop Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 05.15.13

Ha3Ba HayKoBOIi cIeniaIbHOCTiI: Tpy6onpoBifHuii TPaHCTIOPT, HadTOra30CxoBMLIA
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 09-09-2025

CnenianbHICTB 32 OCBiTO0: Hadroraszosa inxeHepis i Texnosorii

Micue po6oTH 3400yBaya: Isano-OpaHKiBCbKUIT HAL[OHAIBHUI TEXHIYHMI yHiBepcuTeT HadTH i rasy
Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. Kapniatceka, 6ya. 15, IBano-®pankiBcek, 76019, Yrpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYUEHOI pagH (pa30Boi CleliaJi30BaHOi BYE€HOI pazu): [l 20.052.04

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: IBaHo-PpaHKiBCHKUII HAl[iOHATBLHUI TEXHIYHMIT YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3Haxoo KeHHS: By. KapnaTchka, 6y1. 15, IBano-®pankischbk, 76019, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIl HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: By Kapnatcoka, 6y, 15, IBano-®pankiscebk, 76019, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 73.39.41

Tema guceprauii:
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BIOCKOHAJIEHHS 3BapIOBaJIbHUX IIPOLIECIB [IPX PEMOHTaX

2. Development of scientific foundations for increasing the reliability of long-term pipeline systems by improving
the welding processes during repairs

Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa JOCTiIKEHHIO MIIJTHOCTI Ta HaliHOCTi TPUBaJIOEKCILIIyaTOBaHUX
TPYOOIIPOBIIHUX CUCTEM IIif Yac peasisaliii peMOHTHO-BiIHOBJIIOBAJIbHUX POOIT, 30KpeMa 3BapiOBajIbHUX IIPOLIECIB
Ta MOHITOPMHIY HallPy>K€HO-I,e(POPMOBAHOrO CTaHy i MEXaHIYHUX XapaKTEPUCTHK MaTepiany TpyOoOIPOBO/iB.
BcTaHOBIE€HO 3aKOHOMIPHOCTI TPEHY [TOKa3HMKIB HAZIiIMHOCTI TPUBAJIOEKCIIyaTOBAaHUX ra30MPOBiIHUX CUCTEM Ta
cOopMyIbOBAHO AJITOPUTM BU3HAYEHHSI PO3MipiB OXOPOHHOI 30HU [1JIs1 OKPEMHUX MariCTpajbHUX ra30IIPOBO/LiB.
Po3p0o6s1€HO METOAM BCTAHOBJIEHHS XapaKTEPUCTUK I10JIs IIJIACTUYHUX IedopMallill, 3yMOBJIEHUX 3BaPIOBAHHSIM Y
BUCOKOMILIHUX CTaJISIX TPYOHOTO TUILY HA MiJICTaBi eKCIIePUMEHTA/IbHUX BUMipIOBaHb. PO3BUHYTO

eKCHepI/IMeHTa]IbHO—pOBPaXyHKOBI/Iﬁ METO/, BU3HAYEHHS HAIIPY>KEHOI'O CTaHy, 3yMOBJIEHOI'O 3BaPIOBAHHAM Yy CTUKAX



TPy6 3i 3aCTOCYBaHHAM CTajlel MiiBULIEHOI MiLIHOCTi TPYyOHOTrO TUILy Ta OTPUMAHO BUPA3y [1Jis OOUMCIIEHHS
HarpyXeHb. JJOCTiIKeHO XapaKTepUCTUKY TPIlIMHOCTINKOCTI, yIapHOi B'SI3KOCTi Ta KOPO3iMHOI TPUBKOCTI Pi3HUX
IiZISTHOK 3BapHUX 3'€lHaHb BUCOKOMILIHUX CTaJjlell TPyOHOTO THUIlY i3 3BapHUMMU LIBAMU Pi3HOT'O CTPYKTYPHOTO
ckyazsy. Po3B’13aHO 3a7ja4y PO BCTAHOBJIEHHS MilIHOCTi 6aJIKOBOTO Ha/I3€MHOTO NIEPeXoly TPyOOIIpoBOLy i3
BpaxyBaHHSM MOJATIIMBOCTI MIPOMIKHHUX OIOP, iXHbOTO BUCOTHOTO PETYJIIOBAHHS Ta IIPY)KHOTO Ae(POPMYyBaHHS
I'PYHTY NIPUJIETJINX MifJ3eMHUX AiITHOK. Po3po6yieHo pekoMeHalii 100 peMOHTHO-BiIHOBJIIOBAJIbHUX POOIT

3aJ1i306€TOHHMX Ta METAJIEBUX €JIEMEHTIB IPOMDKHUX OIIOP HaI3€MHUX [IiJITHOK MariCTpajibHUX TPyOOIIPOBO/IiB.

2. The dissertation is devoted to research into the strength and reliability of long-term pipeline systems during the
implementation of repair and restoration works, including welding processes and monitoring of the stress-strain
state and mechanical characteristics of the pipeline material; development of an experimental and computational
method for establishing the stress state caused by welding in pipe joints when using high-strength steels; features
of the use of welding materials for making pipe joints of high-strength steels; research into the strength of multi-
support aboveground segments of pipeline systems, taking into account the features of the design and operating
conditions; improvement of approaches to the repair of metal and reinforced concrete support elements of
aboveground segments using welding processes. The functional dependence of profit related to reduction of
protection zones and to probability of occurrence of emergency situations is suggested. It is shown on the
example of the segment of the linear part of the gas pipeline «Brotherhood» that it is permissible to reduce
protection zones by 18% to achieve maximum profit from the reduction of areas of the protection zones. To
estimate the damageability of the material by means of macrohardness values, the method of LM-hardness was
used in the case of joints made of high-strength steels of the pipe type. Cases of performing welds with different
structural and phase characteristics relative to the base material of the pipes are considered. A beam-shell model
has been developed for the case of calculating the strength of aboveground segments of main pipelines with
intermediate supports. The model takes into account the features of the structural design of beam transitions,
which may contain pipes of different wall-thicknesses, changes in the acting forces from additional distributed
loads and point-applied forces, elastic deformation of the soil in adjacent underground segments of the pipeline,
the pliability of the supports and the possibility of height adjustment of the supports relative to the axis of the
pipeline. An approach is proposed to take into account the combined action of internal pressure, residual welding
stresses, and beam stresses from bending moments when calculating the safety factor of the aboveground
segments of the pipeline. The fatigue crack resistance, impact toughness, and corrosion resistance of welded joints
of high-strength steels of pipe type made with austenitic, ferritic-pearlite, and combined austenitic root and
ferritic-pearlite filler welds, were investigated. It was found that such welds allow us to obtain higher crack
resistance as compared to that of the base metal, but only within the second segment of the kinetic diagrams of
fatigue fracture. Kinetic diagrams of fatigue fracture were plotted for the base metal and the considered welds.
The impact toughness of different zones of welded joints made of high-strength steel and welds of different phase
composition was studied. It was established that the austenitic weld metal has the highest indicators. A
mathematical model of the experimental-calculation method covering characteristic classes of steels not only of
operated pipelines, but also of new classes of high-strength steels is presented. A functional dependence is
proposed for the description of residual plastic deformations, which allows forming a field of residual welding
stresses in materials that are prone to low-temperature transformations, namely alloyed welding materials and
high-strength steels of the pipe type. The influence of residual stresses during welding of high-strength steels on
the coefficients of static strength of a pipeline with surface defects is studied.
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Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. I'pyn3 Bonogumup fpociaBoBud



2. Volodymyr Grudz

KBasigikamis: x. 1. 1., npodecop, 05.15.13
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: BaHO-PpaHKiBChKUI HAI[IOHATBLHUI TEXHIYHMIA YHIBEPCUTET
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Kopg, 3a €IPIIOY: 02070855
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OdiuiiiHi OIOHEHTH
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dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. 3Bipko Ospra IBanHiBHA

2. Olha Zvirko
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00JIiKOBUX JOKYMEHTIB
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BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




