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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOPHK: 53.49.13.05

Tema gucepranii:
1. IligBUIEHHS KOMIUIEKCY BJIACTUBOCTEY KOHCTPYKLIMHMX CTaJIEN MIKPOJIETOBAaHUX HITPULOYTBOPIOIOYMMU

€JIEMEHTaAMU

2. Increase of Properties of Microalloyed with Nitride Formative Elements Steels

Pedepar:

1. O6'eKT BOCIiIPKEHHS -~ CTPYKTYPHUI CTaH Ta KOMILJIEKC BJIaCTUBOCTEN KOHCTPYKLiiHuX cTaneit 20ATIO Ta
15XT'CATIO. MeTa pucepTaliiiHoi po60TH - Ofep>KaHHs IOKPaIeHOr0 KOMILJIEKCY BJIaCTUBOCTEN MiKpOJIeroBaHUX
HITPUAOYTBOPIOIOYMMU €JIEMEHTaMU KOHCTPYKLIMHUX CTajlel 32 PaXyHOK (POPMYyBaHHS O€MHITHUX CTPYKTYP, OIS
3aCTOCYBaHHS B OyiBHULITBI. MeToau OCTiIKEHHS ~ AUIAaTOMETPIs; OITUYHA, CKaHYl04a, BUCOKOTEMIIepaTypHa
MIKpPOCKOIIisl; pEHTTeHOCTPYKTYPHUH aHaii3. TeopeTuyHi i IpakTU4Hi pe3ysbTaTu: Blieplie No0yA0BaHi
TePMOKiHETUYHi aiarpamu 1jist mikposieroBanux Al, Ti, N crasneit 15XI'CATIO Ta 20ATIO. [TokasaHo 3HaYHE
IepeBaXaHHS ro4acToro Gpeputy Hajl akeTHUM 6eiiHiTOM B cTpyKTypi cTaneit 20ATHO ta 15XT'CATIO npu Taycr.
Buize 3a 1000 C. Harpis ctasni 20ATHO 1o TemnepaTypu IJIaBjeHHS IPU3BOIUTH 10 po3unHeHHs yacTok Ti(C,N) B



cepenHboMy Ha 33...36%. I1pu Bifgmycky romgactoro GepuTy BUAIMSIOTbCS Kapbigy 3ai3a Ha TPaHULISIX PENOK.
TepmiuHOI0 06pO6KOIO MpOKaTy i3 cTasni 20ATIHO 3 CTPYKTYPOIO BifIyIEHOrO rojI9acToro GepuTy € rapTyBaHHS
nicas Tayer. Bue 3a 1000 C ta Bignyck 550...600 C. Takuii npokar Bifnosifae knacy minHocti C440. Haykosa
HOBHU3HA - Ha OCHOBI Brepie nobynoBanux TK cranent 20ATHO ta 15XT'CATIHO BcTaHOB/IEHI 3aKOHOMIPHOCTI
CTPYKTYPOYTBOP€HHS 1151 MikposieroBaHux Al, Ti, N HU3bKOBYyTJIeLIeBUX CTajiel (OJEP>KaHO BIleplue);
IiATBEPKEHO, 10 TeMIlepaTypa ayCTeHiTu3allii € BupimanbHuM GakTOpOM BIUIMBY Ha MOPQOJIOTito OeiHITY
crazneir 20ATIHO Ta 15XT'CATIO (mictano nmomanbmvii pO3BUTOK); IPSIMUM CIIOCTEPESKEHHSIM MTiATBEPAKEHO, 110
Ti(C,N) He po3UMHSIOTBCS IOBHICTIO TP TeMIeparypi maasyaenHs crani 20ATIO (micTano noganemnii pO3BUTOK);
PO3BUHYTI YSBJIEHHS IIPO 3CYBHUI1 XapakTep (popMyBaHHS roa4actoro Gepury, o MigTBepIKyEThCS BUTITIEHHIM
Kap6iniB 3asiza npu BifycKy rosyacroro ¢pepury B crani 20ATIO (micrano nopaneminii po3BUTOK). CTYIiHD
YIIPOBA/IKEHHS - JOBEJIeHa MOKJIMBICTb 3aCTOCYBaHHSI METAJIONPOKATY 3i CTPYKTYPOIO BifIMyIIEHOT0 roI4acToro
¢depury B OyIiBHULTBI, 10 NiATBEPIKYETbCSI aKTOM BripoBaaxkeHHs1 TOB "3aBon Mactep-IIpodi Ykpaina" Bix
22.08.2012. Cdepa 3acTOCyBaHHS: BUTOTOBJIEHHS BUCOKOMILIHOTO METaJIONPOKATy OyZiBeJIbHOrO IPHU3HAUYEHHSI.

2. Subject of inquiry is structural state and properties of low C-Al-Ti-N and low C-Cr-Mn-Si-Al-Ti-N steels Thesis
objective is receiving of improved complex of properties for application in civil engineering of Al, Ti,N microalloyed
low carbon steels due to formation of bainitic structure. Research methods - dilatometry; LM, SEM, high-
temperature microscopy; X-ray diffractometer. Theoretical and practical results: CCT diagrams have been built for
ALTi,N microalloyed low carbon steels. Significant predominance of acicular ferrite over packet bainite in structure
of low C-Al-Ti-N steels after austenitizing temperature higher than 1000 C has been shown. Heating of low C-Al-
Ti-N steel till melting leads to partial Ti(C,N) dissociation on 33 - 36%. Cementite particles segregate on acicular
ferrite plates during tempering. Quenching after 1000 C and tempering 550...600 C allows low C-Al-Ti-N steel to
correspond to 440YTS strength class. Novelty of the research - mechanism of structure formation has been set for
low C-Al-Ti-N steels on ground of the CCT diagrams (received first); it has been proved that austenitising
temperature influences drastically on morphology of bainite of low C-Al-Ti-N steels (developed further); it has
been proved by means of in-situ observation that Ti(C,N) don't dissolve completely at the temperature of melting
of C-Al-Ti-N steel (developed further); the concept of the shear mechanism of acicular ferrite transformation has
been evolved due to ferric carbides precipitation after tempering of acicular ferrite in low C-Al-Ti-N steel
(developed further). Implementation extent: Possibility of application in civil engineering has been proved for flat
product with acicular ferrite structure, this is confirmed by the act of results implementation from "Factory
Master-Profi Ukraine" Ltd dated 22.08.2012. Range of application: production of high strength rolled product for
civil engineering.
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