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Tema guceprauii:
1. 3akoHOMIpHOCTI KOPO3ilTHO-MeXaHIYHOrO PyHHYBaHHS CTajlell TPyOOIIPOBIIHUX CUCTEM 32 CTAaTUYHOTO,

LMKJIIYHOTO Ta KaBiTallillHOTO HaBaHTaXKeHb

2. Regularities of corrosion-mechanical fracture of steels of pipeline systems under static, cyclic and cavitation
loads

Pedepar:

1. Y po6oTi po3B’s13aHO aKTyaslbHy HAyKOBO-TEXHIUHY 3a/iauy, CIIpSIMOBaHY Ha BCTAaHOBJIEHHS 3aKOHOMIpHOCTEN
BIIMBY XiMIi4YHOT'O CKJIa[ly BOJHUX CEPENOBUIL Ta BULY MEXaHIYHOTO HABAHTAXKEHHS Ha OIIip CTajel
TPYOOINPOBIIHUX CUCTEM Ta iX 3BAPHUX 3'€JHAaHb KOPO3ilIHO-MEXaHIYHOMY PyHYBaHHIO i pO3pPO06JIEHHS METO/IiB
IIPOTHO3YBAaHHS {X KOPO3iHO-BTOMHOI BUTPUBAJIOCTI, 2 TAKOK BUKOPUCTAHHS iHTiOITOPHOrO 3aXUCTy 32
KaBiTallilHOTO BIVIMBY BOJHUX cepenoBull]. O6'€KT NOCiIP)KeHHS — KOPO3illHO-MexXaHiuyHe PyHHYBaHHS ByIjleLeBUX
Ta HA3bKOJIETOBAHMX CTaJIEN Y BUXiZHOMY CTaHi Ta IicJig TpUBaJIoi eKCIlTyaTanii. MeTta gociifisKeHHs — BCTAHOBUTHU
€JIEKTPOXiMi4Hi 0COOIMBOCTI Ta 3aKOHOMiIPHOCTI KOPO3illHO-MEXaHiYHOTO PYHHYBaHHSI CTajiell TpyOOIPOBiTHUX

CHCTEM Ta 3BapHUX 3'€JHAHb 3aJI€KHO BiJ] XiMiYHOTO CKJIaly BOJHUX CEpelOBUII i BUAY eKCIITyaTaliiH1X



HaBaHTaXeHb. MeTOY AOCIiI>KEeHD: eJIEKTPOXiMiYHI MeTOIY (MOJpU3aLliiHUI METOI, METOJ, AUCKOBOTO
00€pTOBOTO €JIEKTPOJIa); 'PaBiMETPUYHUN METO]I; iIMIIeJaHCOMETPUYHUI METOI; BUBHaYEHHS MiKPOTBEPOCT,
OIIOPY KOPO3iMHO-CTaTUYHOMY PYMHYBAaHHIO, BUPAa3KOBill KOPO3ii, KOPO3iiHO-KaBiTallilHOMY PYHHYBaHHIO,
BTOMHOMY Ta KOPO3ilHO-BTOMHOMY POCTY TPillluH; MeTajlorpadiuHi AOCiIKEHHS; METOIA MaTeMaTUYHOI
CTaTUCTHKU. BCTaHOBJIEHO OCHOBHI YMHHUKY 3HMKEHHS KOPO3iMHO-BTOMHOI BUTPUBAJIOCTI BYIJIELEBOI CTaJ Y
BOJIOTiHHIi1 BOZ] 32 KaBiTallilHOT0, IMKJIiYHOI'O HaBaHTaKeHb Ta iX CyMiCHOI aii. Brepiie BusiBieHO e(eKTUBHICTh
iHri6iTOPHOrO 3aXMCTy HU3BLKOJIETOBAHOI CTaJIi Bifi KOPO3iiHO-KaBiTallitHOrO PyMHYBaHHS y BOJIOTiHHIN BOi
MOAVIOM TPUETUIAMOHIIO. BUABIIEHO, 10 OCHOBHMM MEXaHi3MOM KOPO3ilTHO-MEXaHIYHOTO PyHHYBaHHS
HU3bKOJIETOBAHUX CTaJIEN Y FiJPOKapOOHATHUX BOJAHUX PO3UYMHAX € BOJHEBE OKPUXYEHHS, CIIPUYMHEHE BUTITIEHHIM
BOJIHIO BHACJIiJIOK JOJATKOBOTO BiJHOBJIEHHS IipoKapbOHAT-10HIB, a He JIOKaJIbHE aHOJJHE PO3YMHEHHS METAaJy.
Po3p06s1eHO €/1eKTPOXiMIYHMI eKCIIpec-MeToJ, IPOTHO3YBAaHHS KOPO3ifHO-BTOMHOI BUTPUBAJIOCTI (GepUTO-
NEPJITHUX HU3bKOJIETOBAHUX TPYOHUX CTajeil y rijpoKapOOHAaTHUX BOGHUX CEPEIOBUILAX 3aJIEXKHO Bif, iX CKiamy.
BusiByieHo, 1110 KOPO3ifHO-1IMKJIiYHA TPIlIMHOCTIMKICTb 3BAPHOTO 3'€IHAHHS HU3bKOJIETOBaHOI TPyOHOI cTasi y
pozumnHi NS4, 110 MOJI€JII0€ I'PYHTOBE CEPEOBHUIIE, HAWiHTEHCUBHIIlE 3HUKY€EThCS 32 KOMOiHALlil HU3KA YMHHUKIB!
TPUBAJIOi €KCILIyaTalii, BUCOKOI aCUMETpii IMKIIy HaBaHTaKE€HHS Ta MOTEHLay KaTOJAHOrO 3axucTy. OTpUMaHi
pe3yJbTaT Ta po3pobiieHi MeTonuku Bukopuctano B YMI “Tlpukapnartpancras” ta TOB “Tloprrexekcnept” (M.
Opeca).

2. An actual scientific and technical task has been resolved in this work devoted to establishment of the regularities
of influence of chemical composition of aqueous environments and type of mechanical loading on the resistance of
steels of pipeline systems and their welded joints to corrosion-mechanical fracture and development of methods
for predicting their corrosion fatigue durability, as well as application of inhibitor protection during cavitation in
aqueous environments. The object of the study is corrosion-mechanical fracture of carbon and low-alloyed steels
in the as-received state and after long-term operation. The purpose of the research was to determine the
electrochemical features and regularities of corrosion-mechanical fracture of steels of pipeline systems and
welded joints, depending on chemical composition of aqueous environments and type of operating loading.
Research methods: electrochemical methods (polarization method, disk rotating electrode method); gravimetric
method; impedance method; determination of microhardness, resistance to stress corrosion cracking, localized
corrosion, cavitation corrosion, fatigue and corrosion-fatigue crack growth; metallographic analysis; methods of
mathematical statistics. The main factors reducing corrosion fatigue durability of the carbon steel in tap water
under cavitation, cyclic loading and their combined action is established. For the first time, the effectiveness of
inhibitor protection of the low-alloyed steel against cavitation-corrosion damage in tap water using
triethylammonium iodide is revealed. It has been revealed that the main mechanism of corrosion-mechanical
fracture of low-alloyed steels in bicarbonate aqueous solutions is hydrogen embrittlement caused by additional
reduction of bicarbonate ions with hydrogen evolution, and not local anodic dissolution of metal. An
electrochemical express method for predicting corrosion-fatigue durability of ferritic-pearlite low-alloyed pipeline
steels in bicarbonate aqueous environments depending on their composition is developed. It is revealed that the
threshold stress intensity factor for corrosion fatigue crack growth in the welded joint of low-alloyed pipeline steel
in NS4 solution, which simulates the soil environment, is most intensively reduced by a combination of a number
of factors: long-term operation, high loading-cycle asymmetry and cathodic protection potential. The obtained
results and developed methodologies were used in Affiliate “Prykarpattransgaz” and LLC “Porttehekspert” (Odesa).
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