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1. HaykoBO-MeTOL0JIOTIUHI 3acafy OLiHIOBaHHS BIIJINBY KOPO3iHO-BOJHEBUX YMHHUKIB Ha €KCILTyaTalliiHy

HOIHKOIL)KeHiCTb BYIJIELLEBUX Td HU3bKOJIETOBAHUX cranen

2. Scientific and methodological approaches to assessing the impact of corrosion and hydrogen factors on
operational damage of carbon and low-alloy steels

Pedepar:

1. Y po6oTi BupilleHO BaXXJIUBY HAyKOBO-TEXHIUHYy ITpO6JIeMy BCTAHOBJIEHHS 3aKOHOMIPHOCTE! Ta MeXaHi3MiB
KOPO3illHO-BOJHEBOTO PyHYBaHHS BYIJIELIEBUX Ta HU3bKOJIETOBAHUX CTaJIel, CIIPUYMHEHUX eKCILTyaTaliliHOIO
pyiiHyBaHHI0. OGI'DYHTOBAHO METO/IOJIOTII0 IOCII)KEHb BILJIMBY Ia30M04i6HOrO BOJHIO HA B3A€MOZiI0 TPYOHUX
cTajieil 3 KOpO3MBHO-HABOHIOBAJIbBHUMU CEPELIOBUILAMU Ta BCTAHOBJIEHO 3HMKEHHS iX KOPO3iliHOI TPHMBKOCTI Ta
IiABUILEHHS CXUJIBbHOCTI 4O BOOHEBOIO PO3TPiCKyBaHHS 32 TAKUX YMOB. PO3p006JIeHO Ta allpOO0BAHO HaMiBHATYPHY
METO/IMKY OLiHIOBAaHHS BOJIHEBOI KDUXKOCTi TPYOHUX CTaJIeil 32 YMOB, 6JIM3bKUX 10 €KCIUTyaTalillHuX 7151

HaJ3eMHUX IiISTHOK TPy6oI1poBoAiB. CUCTEeMaTH30BaHO YMOBY BUIIPOOYBaHb JJIs1 MilBULIEHHS YyTIUBOCTI



OLIiHIOBaHHS BOJAHEBOI KPUXKOCTI HU3bKOMILIHMX TPYOHUX CTajiel. BCTAHOBIEHO MeXaHi3M Ta CTallifiHiCTh PO3BUTKY
MIOIIKOKEHOCTI Y HUBbKOMILIHUX TPYOHUX CTaJISIX, PO3KPUTO ii poJib y MifgBUIIEHH] YyTJIMBOCTI CcTajeil 4o BOLHEBOI
KPUXKOCTi. PO3BMHYTO METO[] IPUIIBUIIEHO] Aerpagalii TpyOHUX cTaseil, o BilTBOPIOE PO3BUTOK Y MeTai
MOLIKOPKEHOCTI, Ta € €(PEeKTUBHUM JJ1s1 IPOTHO3YBaHHSI OMOPY €KCILIyaTOBAHUX CTajlell KOPO3iltHO-MeXaHIYHOMY
PYIHYBaHHIO. 3alIpPONIOHOBAHO CIIOCI6 3yIIMHKY POCTY BTOMHUX TPIlllH B KOHCTPYKUIMHUX CTaJISX, 1O TOJISIrae y
3alIOBHEHHI [IOPO>XKHUHU TPIIMHU [TPOAYKTAMHU B3a€MO/ii TEXHOJIOTYHOTO cepefoBUulla 3 ii 6beperaMu i ITyYHOMY
CTBOPEHHI e(eKTy ii 3aKkpUTTs. BcTaHOBIEHO aHI30TPOIiI0 KOPO3iHOI TPMBKOCTI apMaTyPHUX IIPYTKiB, 3MiLIHEHUX
XOJIOZHUM BOJIOYiHHAM, Ta PO3KPUTO MEXaHI3M iX KOpO3iTHO-MEXaHIYHOTO pPyHHYBaHHS. BCTaHOBJIEHO YNHHUKHI
nocJ1abyieHHd aaresii apMaTypu 3 6ETOHOM 3a BIIJIMBY KOPO3MBHO-HABOAHIOBAJIbHUX CEPELOBUIL Ta PO3POOJIEHO
METOMMKY ii OLIiHIOBaHHSI.

2. The dissertation addresses a significant scientific and technical problem: evaluating the mechanisms and
regularities of corrosion-hydrogen fracture of carbon and low-alloy steels caused by operational damage, and
developing methods for its assessment, prediction, and enhancement of fracture resistance. A methodology for
investigating the influence of gaseous hydrogen on the pipe steel interaction with corrosive-hydrogenating
environments, which simulates the action of corrosion and hydrogen factors under hydrogen transportation
through pipelines, has been proposed and scientifically substantiated. It implies determining the corrosion
resistance of steel in the model gas condensate under conditions of its bubbling by hydrogen generated in the
electrochemical cell by water electrolysis. The revealed intensification of corrosion and hydrogenation of steel
under the above conditions indicates a need for strict control of the transported gas humidity. The mechanism of
damage development in low-strength pipe steels during their operation under the combined action of hydrogen
and working stresses has been disclosed, which consists in weakening adhesion between nonmetallic inclusions
and the matrix by hydrogen, with their further delamination and deformation-driven growth and coalescence of
pores due to rising hydrogen pressure inside them. The damage development is considered the crucial factor in
reducing the resistance of the operated pipe steels to stress corrosion cracking. A semi-field method has been
developed for assessing hydrogen embrittlement of carbon steels of thin-walled gas distribution pipelines. The
method implies prolonged exposure of specimens to hydrogen gas under pressure in a pipe at a test stand,
subjected to climatic temperature variations close to operational ones. Its implementation results in a significant
increase in hydrogen concentration in steel specimens and a decrease in fracture toughness of the operated metal,
especially the welded joint. The conditions for enhancing the sensitivity in assessing hydrogen embrittlement of
low-strength pipe steels have been systematised: (i) preliminary hydrogen charging, (ii) specimen cutting
transversally to the pipe axis, (iii) using thin plane tensile specimens. The methodological approach to the
transversal specimen preparation from thin-walled pipes has been introduced. A corrosion-mechanical technique
has been developed for fatigue crack arrest in structural steels in a wide range of stress intensity factor values. It is
based on the interaction of the active component of the technological environment (tannin) with crack edges
under fretting conditions, which leads to filling the crack cavity with the solid interaction products and thus
producing artificial crack closure. The anisotropy of corrosion resistance has been revealed for reinforcing cold-
drawn pearlite wires, which manifested in a higher polarisation resistance of their side surface compared to the
cross-section. The regularities and the mechanism of the corrosion-mechanical fracture of the wires at the
intermediate stages of the cold drawing process have been established. Contrary to the first three stages of cold
drawing, where the crack is initiated from the side surface and gradually propagates through the wire cross-
section, at the later stages, another crack origin appears in the centre of the wire due to residual tensile stresses,
with further coalescence of two crack paths. The factors of bond strength degradation in reinforced concrete
during its long-term operation have been elucidated and modelled by applying the external current to a reinforced
concrete specimen to speed up electrochemical processes at the rebar surface. The method is developed for
assessing bond strength in reinforced concrete under the action of corrosive-hydrogenating environments. It is
based on the determination of bond strength parameters under the tensile testing of a cylindrical concrete
specimen reinforced with two coaxially placed rebar rods, one of which is subjected to cathodic polarisation. It
evidenced a significant impact of hydrogen evolution on adhesive strength in reinforced concrete due to hydrogen



embrittlement of steel and concrete cover exfoliation.
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1. 'pa6oBchkuii Poman CrennaHOBUAY

2. Roman S. Hrabovskyy

KBasidikanis: 1. . 1., npodecop, 05.05.13
Inentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBano-PpaHKiBChKUI HAI[IOHATBHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: sy Kapnarchka, 6y, 15, IBano-®pankischbk, 76019, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hupkosa Jliogpmuna IBaHiBHa

2. Lyudmila I. Nyrkova

KBasnigikanis: n.r.u., c.a., 05.17.14
Imentudikarop ORCID ID: 0000-0003-3917-9063
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT elekTpo3BapioBaHHs iM. €. O. [Tarona HaujoHanbHOI

akagemii Hayku YKpainu



Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHH: ByJ1. Kaaumupa ManeBuua, 6yz. 11, Kuis, 03150, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akazeMist Hayk YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yurupunenp OsneHa EnyapnisHa
2. Olena E. Chyhyrynets

KBasigikamis: 1. 1. u., npodecop, 05.17.14
InenTudikarop ORCID ID: 0000-0002-6191-7096
JoparkoBa iHpopMmanist: ;https://www.scopus.com/authid/detail.uri?authorld=6504737988

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiyHuil yHiBepceuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Bunap Bacuib AHnpiiioBUY

2. Vasyl A. Vynar

KBasigikanis: n. 1. 1., cr.u.c., 05.17.14
InenTudgikarop ORCID ID: 0000-0002-5314-7052
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHAHYHOI 0COOH: Disnko-mexanidumii inctutyt im. I'. B. Kapnenka

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6yx. 5, JIsBiB, 79060, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Kopnin Cepriit AHIpiiioBUY

2. Serhii A. Kornii

KBasidikamis: n. 1. 1., crapmuii HaykoBuii CriiBpo6iTHUK, 05.17.14
Imentudikarop ORCID ID: 0000-0003-3998-2972

JoparkoBa indopmamnist:
;https:/ /www2.scopus.com /authid /detail.uri?origin=AuthorProfile&authorld=57204239834&zone=

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0co0H: Qizuko-mexanidnmii incruryr im. I'. B. Kapnenka

HanionanbHoI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa>KeHHS: sy Haykosa, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. 3inb IBan MukosanoBuy

2. Ivan M. Zin'

KBasidikanis: .1.1., npopecop, 05.17.14
ImenTudikarop ORCID ID: 0000-0001-8896-0601
JoparkoBa iHdpopmamist:

IloBHe HaﬁmeHyBaHHﬂ IOPUIUYHOL 0co0u: Gizuko-mexanidnmii incruryr im. I'. B. Kapnenka

HanionanbHoI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. Haykoga, 6ya. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3akr04Hi BimoMocTi

Biiacue IlpisBuie Im's I1o-6aTbKOBI Amutpax Irop Mukosnaiosiy

TrOJIOBH pagu

Biiacue IlpisBuimie Im's ITo-6aThKOBI Amutpax Irop Mukonanosu

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignosiganpHuii 32 MiATOTOBKY KopHiit Banentuna BacuniBHa

00JIIKOBHX JOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




