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€KCIIJIyaTOBaHOT'O MaFiCTpaHbHOFO ra3ornpoBosy

2. Regularities of stress-corrosion cracking under conditions of cathodic protection of pipe steel of a long-
operated main gas pipeline

Pedepar:

1. B pucepTauiiiHiil poboTi BUKOHAHO aKTyajibHEe HAayKOBO-IIPAaKTUYHE 3aBJJaHHS — BCTAHOBJIEHO 3aKOHOMIPHOCTI
KOPO3i1HOTrO PO3TPiCKYBaHHS Y MOLEJILHOMY I'PYHTOBOMY €J1eKTPOJIiTi NS4 B HopmoBaHomy JICTY 4219 nianazoHi
3aXMCHUX NoTeHuianis Bif -0,750 no -1,050 B Tpy6HOi cTani KoHTpoboBaHOi mpokatku 1012056 (X70)
MariCcTpasibHOTrO ra3olpoBOLy MiCJIs TPUBAJIOI eKCILTyaTalliil. Y NepIoMy po3zili HaBegeHO OrJIs, JiTepaTypHUX
Ip)KepeJ o0 BIaCTUBOCTEN MeTasy Tpy6 Micisg TpUBajoi ekcIulyaTalii. ¥ apyromy posaiii HaBeZjeHO MEeTOAUKHI
IocigxeHb. JJocinKeHHs IPOBOAMIIM HA OCHOBHOMY MeTalli 3i crasi ¢pepuro-nepsitHoro knacylO205 (X70),
BUPi3aHMX 3 TPYO JIiHIIHOI AiZITHKY MariCTpasibHOrO ra30npoBoAy giameTpom 1420 MM 3 TOBIIMHOIO CTiHKM 15,7 MM.

Y TpeTpoMy po3iJii [IpeCcTaBlIeHO YIOCKOHAJIEHY METOI0JIOTI0 JOCIiIPKEHHS Ta OLiHIOBaHHS CTaHy MeTay Tpyo



MaricTpasibHUX Ta30IPOBO/AIB Ha JIiHIMHUX AJISHKAX MiCJIA TPUBAJIOI eKCIUTyaTalii, B AKill pO3MNUPEHO NEPEIIIK
[TOKa3HUKIB OLIiHIOBaHHS CTaHy TPyOOIIPOBOAY, @ caMe — MIBUAKICTb KOPO3ii, MOTeHIial KOpo3ii, CXUJIBbHICTh 10
KOPO3iliHOTrO PO3TPiCKYBaHHS Ta €JIEKTPOJIITUYHOIO HABOJHIOBAHHS 33 KaTOJHOI MOJISIpU3allil. Y 4eTBEPTOMY PO3[iJi
HaBEJIEHO Pe3yJIbTaTU BU3HAYEHHS XIMIiYHOTO CKJIaZy, MIKDOCTPYKTYPHU Ta MEXaHIYHUX BJIACTUBOCTEN 3pa3KiB 3i
crauni 10205 (X70) Tpy6, w0 He 6ysa B ekcrryaTauii Ta mics 20 #1 40 pokiB ekcryaTauii. Y msiTomy po3aini
MIPENICTaBJICHO PE3yJIbTaTU KOPO3iMHUX Ta €JIEKTPOXiMIYHUX JOCHIIKEHb. Y IOCTOMY PO3[iJli IPEICTABIEHO
Pe3yJIbTaTU JOCIiIKEHb KOPO3ifHOTO PO3TPiCKyBaHHs. Y CbOMOMY PO37iJi HaBE€J€HO Pe3yJbTaTU AOCHiIKEHD

CXWJIBbHICTb METAJy TPYO [0 €JIE€KTPOJITUYHOTO HABOJHIOBAHHSI.

2. The dissertation work has fulfilled a relevant scientific and practical task - the regularities of corrosion cracking
in the model soil electrolyte NS4 in the DSTU 4219 standardized range of protective potentials from -0,750 to -
1,050 V of controlled-rolled pipe steel 10G2FB (X70) of the main gas pipeline after long-term operation have been
established. The first section provides a review of the literature on the properties of pipe metal after long-term
operation. The second section presents the research methods used in this study. The research was conducted on
the base metal of ferritic-pearlite steel grade 10G2FB (X70), cut from pipes of the linear section of the main gas
pipeline with a diameter of 1420 mm and a wall thickness of 15,7 mm. The third section presents an improved
methodology for studying and assessing the condition of the pipes of the main gas pipeline in linear sections after
long-term operation, which expands the list of indicators for assessing the condition of the pipeline, namely, the
corrosion rate, corrosion potential, susceptibility to stress-corrosion cracking, and electrolytic hydrogenation
under cathodic polarization. The fourth section presents the results of determining the chemical composition,
microstructure, and mechanical properties steel pipes that was not in operation, and after 20 and 40 years of
operation. The fifth section presents the results of corrosion and electrochemical studies. The sixth section
presents the results of stress-corrosion cracking studies. The seventh section presents the results of studies on
the susceptibility of pipe metal to electrolytic hydrogenation.
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