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1. DopmyBaHHS CTPYKTYpHU Ta BIACTUBOCTEN TOBCTUX JIUCTIB 3 HU3bKOBYIJIELIEBUX CTajlel Iicis HarpiBy i
nedopmalii B MDKKpUTUYHOMY iHTEpBaJli TEMIIEPATYP

2. Formation of the structure and properties of thick sheets of low carbon steel after heating and deformation in
the intercritical temperature range

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPOLECU CTPYKTYPHUX i (PAa30BUX II€PETBOPEHD IIPU Pi3HUX TEMIIEPATypHO-AedpMaLiiHuX
00po0OKax HU3bKOBYIJIELIEBUX CTajleil. MeTa gucepTaLiliHOi pOOOTH: MifBULIEHHS MEXaHIYHUX BIaCTUBOCTEN
TOBCTOJICTOBOI'O ITPOKATY 3 HU3bKOBYTJIEL[€BUX OyiBeIbHUX CTaJIell HA OCHOBI BCTAHOBJIEHHS 3aKOHOMipHOCTeN
(opMyBaHHS 3€PEHHOI CTPYKTYPU 3aJIEXKHO Bifl peXXuUMiB HarpiBy, jedopmaliii B MiDKKpUTUYHOMY iHTEepBali
TEMIIEPATYP i OHAJIBIIOrO OXOJIOAKEHH. MeTOnM NOCIiIKEHHS: CBITJIOBA KiJIbKiCHA Ta SKiCHAa MiKPOCKOIIis;
nudpaxiiiiHa eJleKTPOHHA MIKPOCKOIIisl; CTaHIAPTHI METOY MEXaHiYHMX BUNIPOOYBAaHb HA PO3TITYBaHHS, HA

yIapHY B'SI3KiCTb, BU3HAYEHHS TBEPHOCTi 3a POKBeJJIOM; BU3HAaY€HHS PO3Mipy 3epHa pepuTy 3a IporpaMmmolo



Mertan 1.0. TeopeTryHi i mpakTUYHi pe3yIbTaTH: 3alIPOIIOHOBAHO PEKMM KOHTPOJIbOBAHOI NpoKaTKu crasneit 10I20b
ta 09I'2C; po3p0o0bsIeHO peXXUM HArpiBy i1 OXOJIOIKEHHS Bifl TEMIIEPATyp MIKKpUTUYHOTO iHTepBay AJisl
NO/IPiOHEHHS 3ePEHHOI CTPYKTYPH i NiJIBUILIEHHS YIAPHOI B'SI3KOCTI IPOKaty 3 OyAiBesbHUX crasnel tuny 1012056 ta
09I'2C; npakTUyHe 3aCTOCYBaHHS PO3p006s1eHOI MeTasorpadidyHoi METOAVKY BUSIBJIEHHS ITPaHULb 3€PEH
KOJIMLIHBOTO ayCTEHITY 103BOJIsIE BUBHAUNUTH peaslbHe KiIbKiCHe CHiBBifHOLEHHS (a3 i BUSIBUTU KOJIMMIHI
TI0JIOKEHHS MDK(a3HUX ITPaHUIb TPU HAarpiBaHHI HU3bKOBYTJIELIEBUX CTaJIEH IO TEMIIEPATYP MIXKKPUTUYHOTO
inTepBasy. HaykoBa HoBu3Ha: Briepue 1 craneii 100205 ta 09I'2C BCcTaHOBIEHO 6iMO/IaIbHUI XapaKTep
po3moziny po3MipiB GEepUTHUX 3€PEH Y 3aJIEKHOCTI BiJ] TEMIIEPATyp HArpiBy B MiKKpUTUYHOMY iHTE€pBaJli; BIIEpLIE
OJlep>KaHO HayKOBI I0JIOXKEHHS Ha OCHOBI SIKUX PO3p006JIEHO METOIUKY MeTaorpadiyHOro BUsIBJIEHHS Mixk(azHUX
rpaHulb PepUT-ayCTEHIT IPU Harpisi HU3bKOBYIeLeBux craneil 101205, 09T2C i 20 go Temneparyp
MIKKPUTUYHOTO iHTEPBAJly; BIIEPLIE BCTAHOBJIEHO 3aJIEXKHOCTI XapaKTEPUCTUK MILJHOCTI Ta yAapHO] B'sI3KOCTI Bif
TeMIIepaTyp KiHIL gedopmallii B MDKKPUTUYHOMY iHTEPBali i PKUMY MOJABLUIOTO OXOJIOPKEHHS; 1iCTalIo
[I0/1QJIBIIOTO PO3BUTKY BCTAHOBJIEHHS KiJIbKiCHOT'O CHiBBigHOLIEHHs (a3 pepuT-ayCcTeHiIT [1py Harpisi
HU3bKOBYyrJeLeBux cranei 10I20B, 09I'2C i 20 no TemnepaTyp ABoda3HOoi 06J1aCTi TEOPETUYHOM i
€KCIIEPMMEHTANIbHUM MeToaamu. CTyIiHb yIPOBAIPKEHHS: 3alIPOIIOHOBAHHUI BIOCKOHAJIIEHHUN PEXUM
KOHTPOJIbOBaHOI IIPOKATKU 6YJI0 allpobOBaHO B TPOMUCIIOBUX YMOBax Ha [IpAT MMK im. Iniva, a Takox
pe3yJIbTaTU JUCePTaliiHOI pO60TH BIPOBAIKEHO B HABYAJIbHUI IIpoLeC Kadeapyu MaTepiaJo3HaBCTBA Ta
marepianis JIBH3 ITJABA . Cdpepa BUKOPUCTAHHS: BUTOTOBJIEHHS TOBCTOJIMCTOBOTO MTPOKATa 3 HU3bKOBYTJIELIEBUX

crazeil 1j1s1 HaQTo- i ra30NpOBiAHUX TPYO.

2. Object of research: processes of structural and phase transformations with different temperature-deformation
treatments of low-carbon steels. The purpose of the dissertation work is to increase the mechanical properties of
sheet steel rolled products from low carbon steels on the basis of the establishment of regularities in the formation
of grain structure, depending on heating regimes, deformations in the intercritical temperature range and
subsequent cooling. Methods of research: light quantitative and qualitative microscopy; diffraction electron
microscopy; standard methods of mechanical stretching tests, impact strength, hardness determination according
to Rockwell; determination of the grain size of the ferrite by the program Metal 1.0. Theoretical and practical
results: the controlled mode of steel rolling 10I'20B and 09T'2C; developed the mode of heating and cooling from
the temperatures of the intercritical interval for grinding the grain structure and increasing the impact strength of
rolled products from the constructional steels type 10G2FB and 09G2S; the practical application of the developed
metallographic method for detecting the grain boundaries of the former austenite allows us to determine the real
quantification of the phases and to find out the former provisions of the interphase boundaries when heating low
carbon steels to the temperatures of the intercritical interval. Scientific novelty: for the first time, for the steels
10G2FB and 09G2C, the bimodal character of the distribution of the size of ferrite grains is determined, depending
on the heating temperatures in the intercritical interval; for the first time scientific positions have been obtained
on the basis of which the method of the metallographic detection of the interphase boundaries of ferrite-austenite
with the heating of low carbon steel 10G2FB, 09G2S and 20 to the temperatures of the intercritical interval is
developed; for the first time, the dependence of the strength and impact strength properties on the temperatures
of the end of the deformation in the intercritical interval and the rye of further cooling were determined; got
further development of the establishment of the quantitative ratio of phases of ferrite-austenite with the heating
of low carbon steel 10G2FB, 09G2S and 20 to the temperatures of the two-phase region by theoretical and
experimental methods. The degree of implementation: the proposed improved mode of controlled rolling was
tested in industrial conditions at PJSC MMK Illyich. Scope: production of sheet metal rolled products made of low-
carbon steels for oil and gas pipelines.
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