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1. TTligBumenHs $izuKO-MeXaHiYHUX BIACTUBOCTEN cTajell GOpMyBaHHSIM IMOJIIrOHI3AiTHUX HAHOMACIITAOHUX
cy63epeH

2. The increase of physical and mechanical properties of steel by the formation of polygonization nanosized
subgrains

Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTYyIIEHs KaHIWATa TEXHIYHUX HayK 3a creujanbHicTio 05.02.01 -
MaTepiaslo3HaBCTBO. — XEPCOHChKA iepkKaBHA MOpChKa akazeMis, XepcoH, 2020 p. lucepTartiifina po6oTa
[IpUCBAYEHA BUPILIEHHIO HAYKOBO-TEXHIYHOI 3a4a4i — JOCIIIKEHHI Ta KePYBaHHi [IpOLleCaMU BILJIMBY
KoMb6iHOBaHOTO AedopmMyBaHHS Ta epefpeKprcTaizaliiiHoi TepMivHOI 06pOOKY Ha 3MiHY CYOCTPYKTYpH Ta
(disuKoMexaHiYHUX BJIACTUBOCTEN cTaseil. Po3pobsieHo crocib6 nifgsuineHHs (isuKo-MeXaHIYHUX i eKCIulyaTaliltHuX
BJIACTMBOCTE! CTaJIeBUX BUPOOIB, SIKUI NIOJISITAE Y TOMY, 1[0 CTaJIEBUI BUPIO, IiCJIs nonepeaHboi AMHAMIYHOI
nedopmarnii Ha 30 %, migHaTe cTaTUYHIN fnedopmarlii Ha 30 %, nasi HarpiBalTh 4O TEMIIEPATyPH MOYATKY

IIEpPBUHHOI pEKpUCTAasi3alii, BATPUMYIOTb 10 60 XB Ta OXOJIOIKYIOTb O TEMIIEPATYPU HaBKOJIMIIHBOTO CEPEOBUILA



31 MIBUJKICTIO, SIKA YHEMOJKJIUBIIIOE PICT CyO3epeH. BUKOHAHI eKCIIepUMEHTAabHi Ta TEOPETUYHI OCTiTKEHHS
IO3BOJIMJIM O0paTy Ta OOIPYHTYBATH BUOip BUAY Ta IWBUIKOCTI fedopMaliii ctasneil Ta po3poouTu Ppiznko-
TEXHOJIOTiYHi 3acaiy POpMyBaHHS HAHOMAaCIITAOHOI [10JIroHi3aliiiHoi cy6cTpyKTypH. EKCriepuMeHTaNIbHO
BCTAHOBJICHO BIUIMB BUAY Ta IIBUIKOCTI fedopmaliii Ha TBEPAiCTh TEXHIYHO YMCTOTO 3aji3a. Brnepie
€KCIIEPUMEHTAJIbHO BCTAHOBJIEHO 3aKOHOMIPHOCTI 30i/IbLI€HHS TBEPHO0CTi KOMOIHOBAHOTO 1€(OPMOBAHUX
(nmHamivHa nedopmanis 30% + ctatnyHa fedopmaliss 30%) TexHIYHO YMCTOTrO 3aji3a Ta cTasel misaxom Qikcarii
3/1piOHEHO] MOJIIroHiI3aliHOi CYOCTPYKTYPH 32 LOIIOMOTOI0 NepeApEKPUCTai3alliiHOl TEpMiYHOI 06POOKY.
BcTaHOBJIEHO, IO B pe3yJIbTaTi epeapeKpUucTais3aniiiHol TepMidHOI 06pO6KY KOMOIHOBaHO e OpPMOBAHUX
TEXHIYHO YMCTOTO 3aJj1i3a Ta HiKeJo NpoTArom 60 XB BiOyBaeThCs CTAOiM3aLLisl CyOCTPYKTYpU HE3AJIEKHO Bifl TUILY
KPUCTaJIiYHOI I'PaTKM Marepiay.

2. The thesis is devoted to the solution of scientific and technical task of increasing the level of physico-
mechanical and performance characteristics of steel products by the formation of polygonization nanosized
subgrains due to the combination of cold dynamic deformation and static deformation with subsequent pre-
recrystallization heat treatment. The method of increasing physico-mechanical and performance characteristics of
steel products is developed. It consists in that steel products after preliminary dynamic deformation by 30 % are
subjected to static deformation by 30 % and then are heated up to the temperature of primary recrystallization
initiation, then held during time up to 60 minutes and cooled down to the temperature of surrounding with
cooling rate that makes subgrain growth impossible. Conducted experimental and theoretical studies allowed
selection and justification of the type and rate of steel deformation as well as the development of physical and
technological bases of the formation of nanosized polygonization substructure. The impact of the type and rate of
deformation on the hardness of technically clear iron is experimentally determined. The regularities of the
increase of hardness of technically clear iron and steels after combined deformation (dynamic deformation by 30
% and static deformation by 30 %) using fixation of grinded polygonization substructure using pre-
recrystallization heat treatment are experimentally determined for the first time. It is found out, that stabilization
of the substructure of technically clear iron and nickel after their combined deformation and pre-recrystallization
heat treatment during 60 minutes takes place independently on materials crystal lattice.
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