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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliajai30BaHOi BYEHOI pazu): [1 35.226.01
IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaniynmii inctutyT im. I. B. Kaprienka HAH Ykpaiuu
Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: By Haykosa, 5, M. JIbBiB, JIbBiBCbKa 061., 79060, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
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Micue3Haxoa KeHHs: 79053, m. JIbsiB, MCII, Bys1. HaykoBa, 5

dopma ByracHOCTI:
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX PyOpHK: 81.09.81.13

Tema gucepranii:
1. EnekTpoximMiyHi METOAM [iarHOCTYBaHHS KOHCTPYKLIMHUX CTajlel, TPUBAJIO €KCILIyaTOBAaHUX ¥ KOPO3UBHO-

HaBOOHIOBaJIbHUX CEPENOBUIIIAX

2. Creation the electrochemical methods for a diagnostics of the technical state of structural steels after long-term
operation in corrosion-hydrogenating environments

Pedepar:

1. KoHcTpykuiiHi crasi MaricTpanbHUX HaQTOra3onpoBOAiB, pe3epByapiB 36epiraHHs HadTH, TPyO OypOBUX KOJIOH
Ta KOPIIyCiB peaKkTopiB eHepreTuku i Hagroximii. Pospobutu EX meTonu niarHOCTyBaHHS TEXHIYHOTO CTaHy TPUBAJIO
€KCIIyaTOBaHUX KOHCTPYKLINHUX CcTajlell Ha OCHOBI allpOKCHMMAaLifHUX 3ajeXXHocTel Mk iHdpopmaTuBHuMM EX i
MEXaHI{YHUMU XapaKTePUCTUKaMU, YyTIMBUMHU [0 iX eKCIlTyaTaliliHoi Jerpasaauii, 3 ofanblIuM IPOrHO3YBAaHHIM
iX OIIOPY KOPO3iMHOMY i KOPO3ilTHO-MEXaHIYHOMY PYMHYBaHHIO Ta PO3BMHYTHU PYMHIBHI METOAM NiarHOCTYBaHHs
KOHCEPBAaTUBHUX 3Ha4€Hb iHPOPMATHBHUX NIapaMETPiB KOPO3iliHO-MEXaHIYHOTrO PyMHYBAaHHS BUCOKOIJIACTUYHUX
CTajsied 3a eKCIIePTU3U aBapiliHUX pyHHYBaHb. MeTOIAMU JOCIIIIP)KEHHS € €JIEKTPOXiMIYHI METOIIN NOCIIiIPKEHHS
KiHETUKU KOPO3i1HOTO MpolLecy Ta IPOHUKHEHHS BOLHIO Ye€pe3 METAJIeBy MeMOpaHy; BUSHAYEHHS KiJIbKOCTI
OKJIIOJJOBAHOTO BOJHIO METO/IOM BaKyYyMHOI €KCTpaKllii; MeXaHiuHi BUITPOOU 3 BU3HAYEHHSIM XapaKTePUCTUK

MIIJHOCT] i II1IaCTUYHOCTI (Ha MOBITPi Ta y KOPO3MBHO-HABOAHIOBAJIbHUX CEPELIOBUINAX), YAAPHOI B'SI3KOCTI,



CTaTUYHOI Ta UUKJIIYHOI TPIMHOCTIMKOCTI, OIOPY KOPO3iMHOMY PO3TPiCKYBaHHIO, KOPO3iMHO-€PO3iMHOMY
PYVIHYBaHHIO Ta BOGHEBOMY OKPUXYEHHIO. 3allpOIIOHOBAHO HOBUY iHPOPMaTHBHUM [1apaMeTp OIIOpPY CTajel
KOPO3ilHOMY PO3BUTKY MakpoiedeKTiB 3apsi/i OKUCHEHHS 4e(pOpMOBaHOi II0OBEPXHi, HA OCHOBI SIKOTO pO3p0O0JIEHO
€JIEKTPOXIMIYHI METOAM AiarHOCTYBAaHHS XapaKTEPUCTUK KOPO3iMHO-MEXAHIYHOTO PYVHYBAaHHS CTaJIEN.
3anponoHoOBaHO HOBi iHpOPMATUBHI €JIeKTPOXiMiuHi NapaMeTpu eKCIulyaTaliiiHoi gerpajauii merany i
OOIPYHTOBaHO KpUTEPii BUOOPY CKilally KOPO3MBHOIO CepeioBuILa AJ1s iX oliHIoBaHHS. Po3p0o6JieHo HOBI
€JIEKTPOXIMIYHI METOLM AiarHOCTYBAaHHS €KCIUIyaTaliiHol gerpaganii MeEXaHiYHUX BJIACTUBOCTEN CTaJIEN
ra3onpoBOJiB HA OCHOBI BCTAHOBJIEHUX allpDOKCHMMALIHUX 3aJI€;KHOCTEN IIJIIXOM HEPYMHIBHOTO KOHTPOJIIO iX
€JIEKTPOXIMIYHUX XapaKTepUCTUK. PO3po6iieHy MeTOAMKY KOMIIJIEKCHOI [IiarHOCTUKY CTaHy €KCILIyaTOBaHOI'o
MeTaJly i 3aJIMIIKOBOTrO PECypPCy MariCTpajlbHUX TPYOOIIPpOBOiB BIIpoBaakeHo Ha JIK "YKkpTpaHcras" i BAKOPUCTaHO
17151 BUBHAUEHHS 3aJIMIIKOBOTrO PECYPCY MariCTpasibHUX ra3onpoBOLiB (30KpeMa AinsgHKY "YpeHroi - [lomapu -
Yxropon"), a Takox Ha YMI' "TIpukaprarrpaHcras” 1jsl CTBOPeHHS 6a3u JaHUX MEXaHIYHUX Ta eJIEKTPOXiMIYHUX
XapaKTEePUCTHUK €KCIIyaTOBAaHUX CTaJey Ta JJ1s BU3HAYEHHS 3QJIMIIKOBOTO PECYPCY i TEXHIKO-€KOHOMIYHOTO
OOIPYHTYBaHHS IOTPe6U B PEKOHCTPYKIi AiNsTHOK TPy6onpoBoAiB. PO3p0o6yieHy METOAUKY AiarHOCTYBaHHS
€KCILIyaTaliiiHoI Jerpajarnii crtajen 3a iX CXUIIbHICTIO 10 KPUXKOTO0 MaKpPOPO3TPICKyBaHHS BIIPOBAIYKEHO Ha
nignpuemctsi "Pemtexmopropt” (M. Ofeca) 1J1s1 OLiHIOBaHHS eKCILTyaTaliliHol Jerpajalii crauei nopraabHUX
KpaHiB. Cpepoio BUKOPUCTAHHS € TPYOONIPOBIAHUI TPAHCIIOPT, IOPTajbHi Ta MOCTOBI METaJIOKOHCTPYKLLI,

eHepreTuka Ta HapToximis.

2. Structural steels for main oil and gas pipelines, oil storage tanks, pipes of drilling columns and reactor pressure
vessels in the energy and petrochemical industries. To develop the electrochemical methods of diagnostic the
technical state of long-term exploited structural steels based on approximation dependencies between
informative electrochemical and mechanical characteristics sensitive to their operational degradation, with a
further prediction of their resistance to corrosion and corrosion-mechanical fracture and to develop
nondestructive methods of a diagnostic conservative values of the informative parameters of corrosion-
mechanical failure of high ductile steels at an expertise of emergency destruction. The research methods were
electrochemical methods of a study kinetic of corrosion process and hydrogen permeation through metal
membrane, an amount of hydrogen occluded by metal determining by vacuum extraction; mechanical test for
determining strength and plasticity (in air and in corrosive-hydrogenation environments), impact toughness, static
and cyclic crack resistance, corrosion crack resistance, resistance of corrosion-erosion fracture and hydrogen
embrittlement. The new informative parameter for estimation of the steels resistance to corrosion macrodefects
growth such as oxidation charge of the deformed surface is proposed. Based on it the electrochemical methods for
diagnostic of the corrosion-mechanical fracture characteristics of steels are developed. The informative
electrochemical parameters of operational degradation of the metal are proposed and the criteria for choosing of
the corrosive environment for their evaluation are justified. The new electrochemical methods of diagnostic
operational degradation of the mechanical properties of pipelines steels are developed on the basis of established
approximation dependencies by non-destructive testing of their electrochemical characteristics. The developed
method of complex diagnostics of the exploited metal state and residual lifetime of main pipelines is implemented
on DK "Ukrtransgaz" and used to determine the residual lifetime of the main gas pipelines (in particular, the
section "Urengoy - Pomary - Uzhgorod"), as well as UMG " Prykarpattransgas " to create a database relating to
mechanical and electrochemical characteristics of the exploited steels, to determine the residual lifetime and for
the feasibility study of the necessity to restructure pipeline sections. Developed methods for diagnostics of
operational degradation of the steels for their sensitivity to brittle macrocracking is implemented at the enterprise
"Remtehmorport" (Odessa) for estimating the operational degradation of steels for portal cranes. The using field is
pipeline transportation, port and bridge metal structures, reactor pressure vessels in the energy and
petrochemical sectors.
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Peuensentu
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