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1. DopmyBaHHS OPi6GHO3€PHUCTOI CTPYKTYPH i MiABUILIEHHS BIaCTUBOCTEN CEpeIHbOBYIJIELIEBUX CTAJIEN IJISIXOM
iHTeHCUBHOI NIJIaCTUYHOI fedopMaliii

2. Formation of fine-grained structure and improving the properties of medium-carbon steels by severe plastic

deformation

Pedepar:

1. O6'exT mocaimkeHHs - [Ipouiecu GopMyBaHHS CTPYKTYPH i BJACTUBOCTEN CTajel Iif 4ac iHTeHCUBHO]
njacTU4HOI Aedopmallii Ta HAaCTYIMHOrO HarpiBy. MeTta AaucepTaliiiHOi poOOTH: MiABUILEHHS KOMIUJIEKCY MEXaHIUHUX
BJIACTUBOCTEMN 1 KOPO3iHOI CTIMKOCTI CTajel 3 3aCTOCYBAaHHAM HOBUX TEXHOJIOTIYHUX PillleHb [J1s1 OTPUMaHHSA
SKiCHUX TPy6 HapTOrasoBOro COPTaMEeHTY. METOAM NOCIIIPKEHHS: PEHTT€HOCTPYKTYPHUI aHali3, ONTUYHA,
pacTpoBa Ta audpakiiiiiHa pocBiyyBajabHa €JeKTPOHHA MiKpPOCKOIIis; BUBHAYEHHS KOMIIEKCY MEXaHIUHUX
BJIACTMBOCTE; BUITPOOYBAHHS Ha aTMOC(EPHY KOPO3il0 Ja00PaTOPHUM i HATYPHUM METOJAMU, BUBHAYEHHS
€JIEKTPOXIMIYHMX XapaKTEPUCTUK cTajli. TeopeTuyHi i NpakTUYHi pe3yIbTaTh: BCTAHOBJIEHO MBUIKICTh KOPO3ii cTarli

45 micns iHTeHcuBHOI actuyHoi gedopmauii (ITT1) MeTonoM piBHOKaHAJIbBHOTO KYyTOBOT'O ITPECYBaHHS; BUBHAYEHO



3aJIEXKHICTDb IIBUIKOCTI KOPO3ii cTasi Bif TemnepaTtypu HarpiBy miciig II1]1; BcraHOBIEHO ¢a30Bi i CTPYKTYPHI
[IepeTBOPEHHS I1if] Yac iHTeHCHUBHOI IJIACTUYHOI fedopMaliii i HACTYIIHOTO HarpiBy; BUBHAYEHO BILJIMB iHTEHCHBHOI
njacTu4Hoi gedopmallii i HACTYIIHOrO HU3bKOTEMIIEPATYPHOTO HarpiBy Ha MeXaHiuHi BJaCTUBOCTI cTaji 45;
PO3pO06JIEHO Ta OGIPYHTOBAHO TEXHIYHI Ta TEXHOJIOTIYHI pillleHHSsI, BAKOPUCTAHHS SIKUX J03BOJIS€ HiIBUILIUTU
eKCIUTyaTaliiiHui pecypc Tpyd HadTOrazoBOro COpTaMeHTy. HaykoBa HOBM3HA: OTPUMAJIH [IOJATBIINI PO3BUTOK
VSIBJIEHHSI [IPO CTPYKTYPOYTBOPEHHS CTasli 45 Mif, yac iHTeHCUBHOI IJ1IacTUYHOI Jedopmaliii MeTonom
PiBHOKAHAJIbHOTO KYyTOBOI'O ITPECYBaHHSI; OTPUMAaJIY NIOAAJIBIINYM PO3BUTOK YSBJIEHHS IOAO NIepebdynoBU
IVCJIOKALIMHOI CTPYKTYPH i 3HEeMiLIHEHHS NIPU NicasAe(OopMaLiiHOMY Harpisi B HU3bKOTEMIIEPATYPHil 06J1aCTi
CepelHbOBYIJIEL€BUX CTaJIel 3 yIbTPaPi6HO3EPHUCTOIO CTPYKTYPOIO, CPOPMOBAHOIO MIJIIXOM PiBHOKAHAJIBHOTO
KyTOBOT'O IIPECYBaHHSI; BIleplile BU3HAYEHO KOPO3iliHi BJIACTUBOCTI CTali 45 3 y/IbTPaipiOHO3EPHUCTOIO CTPYKTYPOIO,
OTPMMAaHOIO METOLOM PiBHOKaHAJIbHOI'O KYTOBOI'O NpecyBaHH4 Ipu temneparypi 400°C; Bnepiie oTprumaHa
KiZIbKiCHA OLIiHKa 3aJ1e)KHOCTI MIBUJKOCTI KOPO3ii Bifj TeMIiepaTypu mniciasgedopmaliiiHoro HarpiBy crati 45 3
yJIbTPaIPi6HO3EPHUCTOIO CTPYKTYPOIO, OTPUMAHOIO METOLIOM PiBHOKaHAIbHOT'O KyTOBOTO NpecyBaHHs. CTyIiHb
yIPOBaJXEHHS: Pe3ynbraTy guceprauiiiHoi poboTH BIPOBaIKeHi B y4b60BUi IIpoLiec Ha Kadepi TEXHOJIOTTYHOTO
npoekTyBaHHs HanjionanpHOI MeTanypriiiHoi akagemii YKpainu npu BUKIafaHHI IUCUUTUIIHYA "TeXHOI0rivH]
0CO6IMBOCTI ITpo1eciB 06pobKky MeTasiB TUCKOM". CPOpMyIbOBAaHO peKOMeHAAllii 11010 TPOKATKU HACOCHO-
KOMIIPECOPHUX TPYO Ha HEllepepBHOMY CTaHi 3 HOBOIO OpraHisaiiieto ocepenky aedopmatiii. PozpobieHi
pexomenpauii nepenani go IAT "Intepnain HT3" i npuiiHATI 1O BIIPOBaIKE€HHS [IPY [IPOEKTYBaHHI TiIAHKU
IIPOKATKU TPyO Ha HermepepBHOMY cTaHi. Cpepa BUKOPUCTAHHS: BUPOOHULITBO TPY6 HA TPyOOIIPOKAaTHOMY arperari 3

HellepepBHUM CTaHOM.

2. Object of study - the formation of structure and properties of steel during severe plastic deformation and
subsequent heating. The aim of the thesis: increasing complex of mechanical properties and corrosion resistance
of steel using new technologies to produce high-quality oil and gas pipe grades. Methods: X-ray analysis, optical,
raster transmission diffraction and electron microscopy; definition of complex of mechanical properties;
atmospheric corrosion tests on laboratory and field methods, determining electrochemical characteristics of steel.
Theoretical and practical results: the corrosion rate of steel grade 45 was determined after severe plastic
deformation (SPD) by equal channel angular pressing; the dependence of the corrosion rate of the steel was
determained on heating temperature; phase and structural transformations during severe plastic deformation and
subsequent heating were determined; the influence of severe plastic deformation and subsequent low temperature
heating into mechanical properties of steel grade 45 were determined; technical and technological solutions which
could increase lifetime of oil and gas pipe grades were developed and improved. Scientific novelty: idea of the
structure formation during severe plastic deformation by equal channel angular pressing of steel grade 45 has got
further development; ideas of dislocation restructuring and softening at the afterdeformation heating in low
temperature area have got further development for steel grade 45 with ultra-fine grade structure formed by equal
channel angular pressing; corrosive properties of steel grade 45 with ultra-fine grade structure formed by equal
channel angular pressing at 400°C were identified in the first time; in the first time it has obtained the quantitive
assessment of the corrosion rate depending on after deformation heating temperature of steel grade 45 with ultra-
fine grade structure formed by equal channel angular pressing. Degree of implementation: Results of the thesis
introduced in the educational process at the Department of Technological Design of National Metallurgical
Academy of Ukraine at teaching discipline "Technological features of metal forming processes". It had been
formulated the recommendations for rolling of tubes in a continuous mill with the new organization of
deformation zone. The formulated recommendations submitted to the JSC "Interpipe NTZ" and taken to the
introduction at the designing of section of the tube rolling on continuous mill. Scope: tubes production on

continuous mill.
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