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KOPO3IHHA JJET'PAJTALIIA TPYEHHX CTAJIEH PI3HOI MIITHOCTI

0. I. 3gipko
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79060, m. Jlvsis, syn. Hayxkosa, 5, men. (0322) 229-62-94/],
e-mail: zvi@ipm.lviv.ua ; olha.zvirko@gmail.com

Cmani macicmpanbHux 2a3onpoeodié Ykpainu, 3eadxcaiouu Ha iX 6iK, ni00arOmMvCs CMAPIHHIO mad
deepaodayii, wo 3yMO6NIOE NoZipuleHHs iX enacmusocmell, nepui 3a 6ce, Mexauiunux. [leepadayiro
MexaHiyHux eracmueocmell cmaiell iHmenHcugiKye Koposis, nio uac nepedicy aKoi GUOIIAEMbCS B00eHb, WO
abcopbyemvcsi Memanom, i Meman OKpUX4yemucsi.

I[n poboma cnpamosana HA BCMAHOBIEHHS CXUALHOCMI MPYOHUX cmanei pi3Hoi miynocmi 00
Kopo3sinoi deepadayii y npoyeci ix mpusanoi excnayamayii. Ilposedeno Komniekc NOpPIGHANbHUX
00CHI0JCEHb  KOPO3IUHO-ENeKMPOXIMINHOI NOBCOIHKU HU3LKOIC208AHUX MPYOHUX Ccmanel 2a3onposoodis
PIBHUX KRacié miyHocmi y 600HoMYy poszuuni NS4, wo imimye tpynmoge cepedosuwye. [locniodceno mpyoHi
cmani mpvLox KIACi8 MIYHOCMI V PI3HUX CMAHAX — 6UXIOHOMY md RICAsA Mpusanol excniyamauyii.
Ilpoananizosano eniue mpueanoi excniyamayii Ha KOpo3ilHO-eeKMpOXiMIYHI GNACMUBOCII CMATEl.
Bcemanosneno, wo ceped docnioscenux cmanetl HAUHUNCHOIO KOPOIUBHOIO MPUBKICIO XAPAKMEPUIYEMbCSL
cmane 17I'1C (cmanv epynu miynocmi X52), a Hatiguuyoro Kopo3usHoio mpuekicmio 8oa0dic cmanv X70 6
000x Oocrnidocenux cmanax. Buacniook mpuseanoi excniayamayii cymmeso NO2Iipuiyiomvcs KOpO3iiHO-
eNeKMPOXIMIYUHI XAPAKMePUCMuKy mpyoHux cmanetl pizHux Kuacie miynocmi y cepedosuwsi NS4. Buseneno,
wo cmyninb Kopositinoi 0eepadayii, CnpudUHeHoi Mmpusaior eKChLyamayicio MazicmpaibHux 2a30nposoois,
€ Hausuwum onsi eucoxomiynoi cmani X70. Enekmpoximiuna axmueayiss mpyoHux cmaieil, 3yMO61eHd ix
MpUBanol0 eKCHIYamayicio, NpoAGIACMbCA Y 3POCMAHHI  [HMEHCUBHOCI HPOMIKAHHA KAMOOHUX ma
AHOOHUX NpOYeci8 HA eKCHIYAMOBAHUX CMAIAX, 30LIbUWEHHI 2YCMUHU CMpYyMYy KOpO3ii, 3HUINCEHH]
RONAPU3AYIUHO20 ONOPY MA 3MiWeHHi nomenyiary Kopo3ii y OiK 8i0 eMHIUX 3HA4YeHb 0 0e2pado8aHUx
cmanetl NOPIBHAHO 31 CMATAMU Y BUXIOHOMY CIAHI.

Kniouosi cnoea: Ta30mpoBij, eKCIUTyaTallis, Jerpajuailis, KOpo3is, eJeKTPOXiMiuHI BIaCTHBOCTI,
KOpPO3iifHa TPUBKICTb.

Ukraine’s gas mains steels, taking into account their age, are sub jected to aging and degradation,
which leads to deterioration of their properties, especially mechanical ones. Degradation of steels
mechanical properties is intensified by corrosion during the course of which hydrogen evolves and it is
absorbed by metal, and the metal has become embrittled.

The present work is aimed to establish susceptibility of pipeline steels with different strength levels to
corrosion degradation during their long-term service. The complex of comparative researches of corrosion
and electrochemical behaviour of low alloyed gas pipeline steels with different strength levels in NS4
aqueous solution, simulated soil environment, was carried out. Pipeline steels with three strength levels in
different states — in the as-received state and after long-term operation were investigated. The influence of
long-term operation on corrosion and electrochemical properties of steels was analysed. It was found that
the 17H1S steel (steel of X52 strength level) was characterized by the lowest corrosion resistance among the
studied steels, and the highest corrosion resistance was typical to the X70 steel in both studied states.
Corrosion and electrochemical characteristics of pipelines steels with different strength levels in the NS4
environment were significantly deteriorated due to long-term service. It was revealed that degree of
corrosion degradation caused by long-term operation of gas mains was the highest for high strength X70
steel. Electrochemical activation of pipeline steels caused by their long-term service manifested in an
increase of intensity of cathode and anode processes on operated steels, in an increase of corrosion current
density, in an decrease of polarization resistance and in a shift of corrosion potential values towards more
negative ones for degraded steels compared with steels in the initial state.

Key words: gas pipeline, operation, degradation, corrosion, electrochemical properties, corrosion
resistance.
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