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1. TeopeTnyHi 0CHOBY (POPMYBAHHS CYOCTPYKTYPU NIE€PEOXOJIOIPKEHOTO ayCTEHITY Ta MEXaHIYHUX BJIACTUBOCTEN
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2. Theoretical basis of the formation of supercooled austenite substructure and mechanic properties of
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1. Inceprauist Ha 3M06YTTsI HAYKOBOTO CTYIEHS JOKTOPA TEXHIUHMX HAyK 3a crenianbHicTio 05.02.01
«MarepianosHaBcTBo» (13 — MexaHiuHa imxeHepis). — [lepskaBHU BUIIME HaBYasIbHUN 3akan «[IpunHinpoBcsKa
Iep>kaBHa akajieMis OyZiBHUIITBA Ta apxiTeKTypu» MiHicTepcTBa ocBiTH i Hayku Ykpainuy, JHinpo, 2020. JucepTatis
[IPUCBSY€HA BUPIIIEHHIO HAyKOBO-TIPMKJIAIHOI IPO6JIEMU OTPMMAHHS B METJIONPOKATI 17151 3BapHUX OyiBEIbHUX
KOHCTPYKLiii MiIBUIIEHOr0 PiBHS MilIHICTHMX XapaKTePUCTUK IIPU 30€PEXKEHHI MIACTUYHUX Ta B'I3KiCHUX

BJIACTMBOCTE, LIJISIXOM PO3POOKH YAOCKOHAIEHO] TEXHOJIOTIYHOI CXeMU BUPOOHUIITBA BUCOKOMILIHOT'O IIPOKATY 3



HU3bKOBYTJIELIEBUX, HU3bKO-, MiKpO- Ta HEJIErOBaHUX cTajiel. [IpobsieMy BUpIIIEHO MJIIXOM BUSBIEHHS 3arajlbHUX
3aKOHOMipHOCTel popMyBaHHS B 06J1aCTi [UPY3iiiHOrO MexaHi3My po3Many Nepeox0JI0IKeHOro ayCTeHITy
HAaHOPO3MIipPHUX CTPYKTYPHHUX €JIEMEHTIB Ta 0COOJIMBOCTEN iX BIUVIUBY Ha MiJIBUIIEHHSI MEXaHIYHUX BJIACTUBOCTEN
Oy[iBeJIbHOrO METAJIONPOKATY Bif[IOBi1aIbHOrO IPU3HAYEHHS. BUKOpUCTaHnii B poOOTi KOMIJIEKCHUM MifXif, MOJ0
3'aCyBaHHS IPMHLUIIB (POPMYBAHHS TOHKOI CTPYKTYPHU CTajell B 0671acTi Audy3iitHOro po3naay aycTeHity (pepury
Ta IEPJITY), LO3BOJINB PO3POOUTH TEXHOJIOTIUHY CXeMy 6e31iepepBHOI KOHTPOJIbOBAHOI IIPOKATKU
HU3bKOBYIJIELIEBUX HU3bKO-, MiKPO Ta HEJIETOBAaHUX CTaJIei, sIKA O3BOJISIE PO3KPUTH PE3€PBHI MOXUJINBOCTI
BiTYM3HSIHUX TEXHOJIOTiN BUPOOHULITBA Ta BILOCKOHAJIUTU CTPYKTYPY i BIACTUBOCTI BUCOKOMILIHOTO
TOBCTOJIUCTOBOT'O IIPOKATY, 1[0 337J0BOJIbHSIE BUMOTraM Cy4acHOi BiTUM3HSHOI 6yZiBesbHOi inmycTpii. KitouoBi cyoBa:
HAaHOPO3MIipHi €JIeMEHTH, KBa3ieBTEKTO1/, LEMEHTUTHNUN KapKac, IOJIirOHaJbHi Ta ClelialbHi IPaHulLli, IJIaCTUYHA

nedopmariis, MaTeMaTUYHe MOJIEJIIOBAHHS, Oe3llepepBHa KOHTPOJIbOBAaHA ITPOKATKA.

2. Thesis for a Doctor's degree in technical sciences in speciality 05.02.01 «Material science» (13 - Mechanical
engineering). - State Higher Educational Institution of «Prydniprovska State Academia of Civil Engineering and
Architecture» Ministry of education and science of Ukraine, Dnipro, 2020. The work deals with solving scientific-
applied problem of getting in metal-roll for welding building constructions of increased level of operating capacity
by means of elaboration of the improved technological production scheme of high-strength rolled metal from low-
carbon low-, micro- and non-alloyed steels. The problem is solved by means of the detection of general
regularities of nanoscale structural elements formation in the area of diffusive mechanism of supercooled
austenite decay and the peculiarities of their influence on the increase in mechanic properties of building metal-
roll from low-carbon steels. It is stated that ductile deformation starts from the places with the enlarged level of
free energy and spreads along crystallographic areas that make the smallest angle with the direction of maximal
tangential stress from outer loading. It is shown that ductile deformation creates periodically inhomogeneous
hardened environment, which will define the direction of crack growth. Under the conditions of loading, which
happen in standard tensile tests, the resistance of material detachment is overcome in structural components with
a lower resistance of ductile deformation, i.e. in ferrite because during the process of ductile deformation, residual
strengths appear which gradually grow to reach the boundary state. Such concentration of strengths is observed
close to grain boundaries. At the even strength spreading in the critical cross section of the steel part, ductile
deformation can develop almost simultaneously in a number of ferrite grains. At the monotonous increase in
loading a great number of micro cracks appear, which eventually unite, making the fracture surface with a large
number of imperfections and the change of the direction from grain to grain. Grain boundaries create a net that
evens the separation of the deformations among the grains of poly-crystal structure. The urgency of the work is
conditioned by the search for new additional opportunities to improve the structure and the properties of metal-
roll from low-carbon low-, micro- and non-alloyed steels. The elaboration of new and improvement of the existing
technologies of production of high-strength plate metal-roll that satisfies the modern demands of building
industry was also of primary importance. On the basis of the obtained results, temperature-deformation regime of
hot rolling in intercritical temperature interval is theoretically grounded, which leads to the conservation of the
dislocation austenite substructure to the lowest boundary of intercritical temperature interval. As a result, the
deformation in intercritical temperature interval will enable to obtain a fine structure of the deformed ferrite and
perlite, the peculiarity of which is the absence of ferrite-perlite striation. This conception is realized for low-,
micro- and almost non-alloyed steels. Thus, the analysis of the research results proved the possibility to correct
the processes of the formation of structure and substructure components by means of constant deformation in
intercritical temperature interval. Herewith, the decrease in the temperature of the end of hot rolling to the lowest
boundary of intercritical interval will make it possible to improve further and stabilize the complex of mechanic
characteristics of rolling for building constructions. The conservation of a stable polygonal structure during the
deformation in the intercritical temperature interval leads to the formation of a developed ferrite-perlite structure
with a certain type of cementite carcass of the perlite component. The complex approach, applied in the work, as
for the clarification of principles of thin structure steel formation in the area of diffusive decay of austenite (ferrite
and perlite) made it possible to work out the technological scheme of rolling production with low-carbon low-,



micro- and non-alloyed steels, which enables to reveal the backup capabilities of domestic production
technologies and to improve the structure and properties of high-strength roll from low-carbon steels the way to
meet the demands of modern domestic building industry. The obtained results can be classified as the solution to
the important scientific-applied problem, which has a significant importance in terms of rolling improvement with
low-carbon low-, micro- and non-alloyed steels produced by domestic enterprises. Key words: nanoscale
elements, quasi-eutectoid, cementite carcass, polygonal and special boundaries, ductile deformation,
mathematical modelling, continuous controlled rolling.
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