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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemMaTHYHHUX PyOpHK: 81.33.07

Tema guceprarii:
1. TeopeTr4Hi Ta TEXHOJIOTIYHi OCHOBU K€PYBaHHS CTPYKTYPOIO [JIs1 ITiABULLIEHHS KOPO3iMHOI CTIMKOCTi TPYyO 3

HU3bKOJIETOBAHUX 1 BUCOKOJIETOBAHMX CTaJIEN

2. Theoretical and technological foundations of structure control for increasing corrosion resistance of tubes made
of low-alloy and high-alloy steels

Pedepar:

1. Po3po6s1eHO cKJaz, eKOHOMIYHOI HU3bKOBYIJIELI€BOi HU3bKOJIEroBaHOi cTasi 06X1-Y 3 pernaMeHTOBaHUM BMICTOM i
CIIiBBIJHOLIEHHSM XiMiYHUX €JIEeMEHTIB Ta eHepro3bepiraloyy TEXHOJIOr 0 BUPOOHUIITBA HA(PTOra30npoBiiHUX TPYO
rpynu MiHocTi X 42...X 52 3a ctangapTom API 5 L, siki xapakTepu3yloTbCsl APiOHO3EPHUCTOI0 GepUTO-TIEPIITHOIO
CTPYKTYPOIO 3 HasiBHICTIO 10 23% CT 3epeH 0-01i 10 22 % YyMOBHUX MiXK(a3HUX FPaHULb O-0 3 [IOHWKEHOI [IOBEPXHEBOIO
€HEPri€elo, 1 BUCOKMM KOMIJIEKCOM KOPO3IMHUX, MEXaHIYHUX 1 eKCIIJIyaTaliiHUX BIaCTUBOCTEN. JJOCIIiIKEHO

KiHeTUKY Kopoaii Tpy0 3i crasni 06X1-Y nopiBHsHO 3 Tpyb6amu 3i ctasi 20 y MOJi€/IbBHOMY XJIOPUAHO-aLeTaTHOMY



PO34lHi; BCTAHOBJIEHO €KCTPEMasIbHUI XapakTep i B 43 pasu 6GisbIl HU3bKY IBUAKICTb KOpPO3ii Tpy6 3i ctani 06X1-Y
BHACJIiZIOK MacuBallii, IKy OOIPyHTOBAHO YTBOPEHHSIM Ha X [1I0BEPXHi 3aXMCHOI OKCUHOI IJIiBKU 3 MiIBUIIEHUM 10
2,5 pasiB OPiBHSHO 3 OCHOBHUM METaJIOM BMICTOM XpoMy. PO3p006JIeHO TeXHOJIOTIIO O BIHHOTO BUCOKOTO
KOPOTKOYaCHOTIO BiiyCKy BUPOOiB 3 HU3bKOJIETOBAHUX CTaJIEH, IKa 3abe3meuye iX BUCOKY CTilikicTb npotu CKPH i
nipBumenHs Ha 20...25 % MinHICHUX B1acTUBOCTEN. PO3p06JeHO i BIIPOBAIPKEHO TeOPeTUYHI OCHOBU Ta
iHHOBaliliHi TexHOJIOTii BUPDOOHULTBA TPYO 3 BUCOKOJIETOBAaHUX ayCTEHITHUX i GepUTHO-ayCTEHITHUX CTaJel, sIKi
I'PYHTYIOTbCSI HA 3aCTOCYBaHHI HOBUX PO3PO06JIEHUX METOUK JIOCTIiI)KEHHS 3€PHO-TPAHUYHOI CTPYKTYPH, PO3BUTKY
Teopii I'PaTOK CIIiBNaAAl04YMX BY3JIiB i IPUHLIUITY 3€pPHOTPAHMYHOTO KOHCTPYIOBAHHS, & TAKOXX OTPUMAaHUX AHUX [P0
0c06711Bi Pi3NKO-XiMiYHi BJIACTUBOCTI i TPAHUYHO JOIYCTUMUI BMiCT IIOBEPXHEBO aKTUBHUX €JIEMEHTIB, Ta

3a0€311e4yI0Th BUCOKMI KOMIJIEKC KOPO3ilHUX, MEXaHIYHUX i eKCIlyaTaliliHuX BJIacTUBOCTEN TPYO.

2. A composition of low-carbon low-alloy 06X1-V steel with a regulated content and ratio of chemical elements and
an energy-saving technology for production oil and gas tubes in API 5L X 42...X 56 strength group were developed.
The obtained tubes are characterized by a fine-grained structure with up to 23 % of special low-energy grain
boundaries of o3n in ferrite and a high resistance against corrosion in chloride-containing media, resistance against
sulfide and hydrogen corrosion cracking and in operation in the oil-and-gas producing industry. Kinetics of
corrosion of the tubes made of 06X1-V steel in a model chloride-acetic solution. An extreme rate of their corrosion
was established and subsequent decrease to 0.03 mm /year which is 43 times lower than the corrosion rate of steel
20 tubes. Passivation of 06X1-V steel tubes was justified by formation of corrosion products with creased
chromium content on their surface. A mode of double short-term temper of low-alloy steels which provides a fine-
grained structure with fine-dispersed evenly distributed chrome carbides and a high resistance of tubes against
HCC and SSCC was developed. Innovative technologies for manufacturing these tubes based on the principle of
grain boundary engineering which ensure creation of the most favorable structure with a high SB content and a
high complex of corrosion, mechanical and operational properties of the tubes were developed. Effect of surface
active elements such as carbon, boron, nitrogen on structure and resistance against intergranular corrosion of
high-alloy austenitic steels was established. Requirements to their maximum allowable contents. The developed
technologies were introduced at the tube plants of Ukraine and the tubes were introduced in the gas-and-oil
producing and chemical industries with a significant economic effect.
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