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cyb3epeH

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

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.02.01 -
MaTepiasio3HaBCTBO. — XEPCOHChKA JIep>KaBHAa MOPChKa akaneMis, Xepcos, 2020 p. JucepraniiiHa poboTa
NIPUCBSYEHA BUPIIIEHHIO HAYKOBO-TEXHIYHO] 33424l — NOCJIIJIKEHH] Ta KEPYBaHHi [IpOLIECaMU BILJIMBY
KoMbOiHOBaHOTroO AedopMyBaHHS Ta NepeApeKprcTaizallifiHoi TepMivHOI 06pOOKU Ha 3MiHY CYyOCTPYKTYpH Ta

(pi3sMKOMEXaHIUHUX BJIACTUBOCTEN cTasnel. Po3pobseHo cnoci6 nigsuieHHs (i3uKO-MEeXaHIYHUX i eKCIUlyaTaliHuX



BJIACTUBOCTEN CTaJlIeBUX BUPOOIB, SIKUI NOJISITA€ Y TOMY, 1[0 CTaJeBUil BUPIO, MicJst nonepeaHboi JUHAMIYHO]
nedopmarii Ha 30 %, migHaTbh cTaTUYHIN nedopmarlii Ha 30 %, nasi HarpiBalOTh JO TEMIIEPATypPH IOYaTKY
[IEPBMHHOI peKpUCTasisalii, BATpUMYIOTb 10 60 XB Ta OXOJIOIKYIOTh [0 TEMIIEPATYPX HaBKOJIMIIHBOTO CEPENOBUIIA
31 MIBUJIKICTIO, SIKa YHEMOXJIMBIIIOE PICT CyO3epeH. BUKOHaHI eKCllepUMeHTAIbHI Ta TEOPETUYHI JOCIIiIPKEHHS
I03BOJINJIM OOpaTH Ta OOI'PYHTYBATH BUOIp BUAY Ta WIBUIKOCTI gedopmalii ctaneil Ta po3poouTu Pisuko-
TEXHOJIOTiYHI 3acaiy POpMyBaHHS HAHOMAaCIITAOHOI [10JIroHi3aliiiHoi cyoCcTpyKTypH. EKCriepuMeHTaNIbHO
BCTAHOBJIEHO BIUIMB BUAY Ta IIBUIKOCTI fedopmaliii Ha TBEPAICTb TEXHIYHO YMCTOTO 3aji3a. Brepiue
€KCIIepUMEHTAJIbHO BCTAHOBJIEHO 3aKOHOMIPHOCTI 30i/IbLIIEHHSI TBEPH0CTi KOMOIHOBAHOTO 1€(OPMOBAHUX
(mnHamivHa nedopmaris 30% + ctatnyHa fedopmanis 30%) TexHIYHO YUCTOTrO 3aji3a Ta cTasel misaxom Qikcarrii
3/1piOHEHO] NOJIIroHi3aliiiHOi CYyOCTPYKTYPH 32 LOIIOMOTOI0 NepeApeKprcTaizallifiHoi TepMiYHOI 06pOOKY.
BcTaHOBIIEHO, IO B pe3yJibTaTi NepeapeKpUCTai3aliiiHol TepMiYHOI 06POOKM KOMOiIHOBAHO 1e(OPMOBAHNX
TEXHIYHO YMCTOTrO 3aj1i3a Ta HiKeJo NpoTsArom 60 xB BiiOyBaeThCs CTAOIMI3aLLisl CyOCTPYKTYpU HE3aJIE€XKHO Bifl TUILY
KPUCTaJIIYHOI I'paTKy Martepiaiy.

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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