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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 53.31.23

Tema gucepranii:
1. O6rpyHTyBaHHS i BJOCKOHAJIEHHS TEXHOJIOTIYHUX IIapaMEeTPiB Npolecy 6e311epepBHOTO PO3IMBaHHS CTajl Ha

BUCOKOIIPOAYKTUBHUX cOPTOBUX MBJI3.

2. Justification and improvement of continuous casting process technological parameters at high-productivity
billet caster.

Pedepar:

1. O6'exr - [Iponecu TBepAiHHS i GOPMOYTBOPEHHS 3aTOTOBKU B KPUCTAJIi3aTOPi BUCOKOIPOLYKTUBHOI COPTOBOI
MBJI3 Ta ix BIJIUB Ha SIKiCTb 3/IMBKA i CTAbiNIbHICTh pOo3/IMBaHHS. MeTa - 0OIpYHTYBaHHS TEXHOJIOTIYHUX [1apaMeTpiB
6e3repepBHOro PO3JIMBAHHS CTaJli HA BUCOKONPOLYKTUBHUX cOpTOBUX MBJI3. MeTonu mociifkeHns Ta anaparypa -
(ism4yHE MO EI0BAHHS NIPOLECIB TBEPiHHS Ta MEXaHIYHOI AedopMallii 3arOTOBKM B KPUCTAII3aTOPi 3 ypaXyBaHHIM
OCHOBHUX II0JIOKEHb TeOopii KprcTasisalii MeTasliB, TerioMacolepeHocy i Teopii nomibHoCTi, MeTonu
MaTeMaTU4HOI CTaTUCTUKU, MaTEMaTHYHE MOJIEJIIOBaHHS PO3MOAiNy TeMIIepaTypHUX I101iB i GOopMyBaHHS
BHYTPILIHIX HANIPy>Ke€Hb Y TBEPAiN Kipui 3 BukopructaHHgM [IEO. TeopeTudHi Ta pakTUYHi pe3yJIbTaTy - BUPilIeHe
aKTyaJibHe HayKOBO-TEXHiYHE 3aBJAaHHS 3 TEOPETUYHOTO OOIPYHTYBAHHS i yIOCKOHA/IEHHSI MIBUJKICHOTO PEXUMY

PO3JIMBaHHS CTaJli HA BUCOKONPOLYKTUBHUX cOpTOBUX MBJI3, 1110 103BO/IUB 3a1106IrTH YTBOPEHHIO IOBEPXHEBUX i



IiAnoBepPXHEBUX TPIlMH Ta Ae(dEeKTiB OPMHU B 3aTOTOBLLi 32 PaXyHOK IOJIMIIEHHS KOHTAKTy TBEPAOi 060JI0HKA
3JIMBKA 3 TiIb30I0 KPUCTAi3aTOPa, 3MEHIIUTH KiJIbKiCTb IPOPUBIB METANY IIifl KPUCTAi3aTOPOM, ITOB'SI3aHUX i3
sBUILEM TpiliHoyTBOpeHHs Ha 15%, ninBumuty Buxig npugatHoro Ha 0,02% i 36i7bIIMTH IPOLYKTUBHICTh MalllMHU
B ymoBax TOB "Enekrpocrans” Ha 10%. HoBM3Ha: BlEpIIe €KCIIEPUMEHTAIBHUMYA METOLAMU BCTAHOBJIEHO, 110 B
npoueci gedopmallii 000JI0HKHU 10 LIEHTPY 37IMBKa B KpucTanizaropi MBJI3 pinsHka gedopmatii Kipky 3MiltyeTbest
BifI 30HU, siKa nepebyBae 6715 KyTa 3J7IMBKA, 10 LIeHTPY rpaHi 3i 36i1bl1eHHsIM TOBIIMHY 3aTBEPAiIoro mapy 3 2,5 10 9
MM; BII€pIlIe BCTAHOBJIEHO, L0 N1051BA [IOBEPXHEBUX TPIllMH Y 6€311€pEePBHOJIMTII COPTOBIl 3aroTOBLIi, PO3JIUTIH i3
BHCOKMMU LIBUAKOCTSIMU (MTOHAT, 2,5 M /XB), IO € IPUYMNHOIO TIOPUBY MeTamy, o6yMmoBiieHa gedopmarieio npodisnio
3JIMBKA, KOTPA BUKJIMKAHA MOTIEPEMiHHUM 3MEHIIEHHSIM i 30iIbIIeHHSIM BEJIMYMHU POMOIYHOCTI 3aTOTOBKY, 110 MaE
BEJIMYMHY Bif 1-2 MM; BIlepllle BCTAHOBJIEHO, 1O KipKa 3arOTOBKY B KPUCTAJI3aTOPi IOYMHAE BiAXOAUTH Bif, CTIHKU
riJib3v Ha BiICTaHI Bif MEHiCKa MeTaJly, 10 IPSAMO MIPOIIOPLINHO 3a/IEXXUTh Bifl LIBUAKOCTI PO3JIMBAHHS CTali i
BiATIOBifia€ TOYLLi, Y SIKili TOBIIMHA 3aTBEPAiN0i 060JIOHKY AOPIBHIOE 5-7 MM; BCTAHOBJIEHO, 110 Mifdac GOPMYBaHHS
KpUCTaIigYHOi 6y[I0BY 3arOTOBKY B KpHcTasuizatopi MBJI3 mBUAKOCTI 3pOCTaHHS OKpeMUX KPUCTAJIB BiflPi3HSIOTHCS
Ha 25-35%, HaINlpsSIMOK POCTY JI€HJIPUTIB Y GiJIbIIOCTI BUMA/IKIiB € XaOTUYHUM BiJHOCHO IIOBEPXHi TEIJIOBiABOAY,
HaCJIiJIKOM YOTO € TI051Ba JIOKQJIbHUX JiSHOK, SIKi MiCTSTh B c06i 40-60% pinkoi ¢asy, 110 3MeHIIye MexaHiuHy
MiLHiCTb Kipku. CTyIiHb BIIPOBaIyKeHHs - peKOMeHIallil BIIpoBaipKeHo B ymoBax BAT "Enextpocrasnp” (M. Kypaxose)

IIPY PO3JIUBAaHHi CTajli HAa BUCOKONPOIYKTUBHII copToBiit MBJI3. Cdepa BUKOPUCTaHHS - METAJIYPrisl.

2. Object - the processes of billet solidification and formation in the highly productive billet caster mold and their
influence on the ingot's quality and casting stability. Objective -justification of process variables of continuous
casting on highly productive billet casters. Research methods and equipment - physical simulation of processes of
billet solidification and mechanical deformation in the mold with regard for the main points of metals
crystallization theory, heat-and-mass transfer theory and the theory of similarity, mathematical statistics
methods, mathematical simulation of temperature fields distribution and internal stresses formation in the solid
skin with the help of computer. Theoretical and practical results - there was solved the urgent scientific and
technical problem of theoretical justification and improvement of casting speed mode on highly productive billet
caster, that gave the opportunity to prevent the formation of surface and subsurface cracks and defects of billet
geometry by means of improving the ingot's solid shell and the mold tube contact, to reduce the number of
breakouts caused by the cracking phenomenon for 15%, to increase the yield for 0,02% and the billet caster
productivity in conditions of "Electrostal" LTD for 10%. Novelty: for the first time by the experimental methods
there was established the fact of the skin deformation sphere moving from the band, which is near the ingot's
corner, to the centre of the face with the extension of the solidified layer thickness from 2,5 mm to 9 mm; it was
established for the first time that surface cracks appeared in the continuously casted billet, which were the reason
of the breakouts, due to the deformation of the ingot's section, which had been caused by the alternate decrease
and increase of the billet rhomboidity value, which was about 1-2 mm and more; it was inferred for the first time
that the billet skin in the mold began to come off from the mold tube wall in the distance from the metal meniscus,
which depended on the steel casting speed in direct proportion and corresponded to the point, in which the
solidified shell thickness was 5-7 mm; it was established that dusting billet crystal structure formation in the mould
the separate crystals growth speeds differed from each other for 25-35% and the dendrite growth direction in
most cases was chaotic relative to the heat transfer surface that cause formation of local regions with 40-60% of
liquid phase that reduces the skin mechanical strength. Introduction extent - the recommendations were adopted
in conditions of "Electrostal"LTD (the town of Kurakhovo) in steel casting on the highly productive billet caster.The
sphere of usage - metallurgy.
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