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1. BoockoHasleHHs1 TEXHOJIOTii 06pOOKHU CTaJjli B arperari KiBII-I1id HA OCHOBI 3MiHM CIIiBBiJJHOIIEHHSI OCaJI)KYI040Oro
Ta AUQy3iiHOTrOo NPOLECiB BULAJIEHHS CipKU

2. Improvement of steel treatment technologies in ladle furnace based on changes in the ratio of the sedimentation
and diffusion processes of removing sulfur

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA aKTyaJIbHill HAYKOBO-TEXHI4HIii MPO6JIEMI - BIIOCKOHAJIEHHIO TEXHOJIOTI]
06pOOKHU CcTasi B arperari KiBLI-I1i4 Ha OCHOBi 3MiHM CHiBBiJHOMIEHHS OCAKYIOUOro i 1nPy3iliHOro MexaHi3MiB
BUJIaJIEHHS CipKU. Briepie nokaszaHo i HayKoBO OOIPYHTOBAHO , 1110 BUIajIeHHs! CIpKU B arperari KiBLi-Ii4
BiZOyBaeThCs 3a IBOMA PiBHUMM ME€XaHi3MaMU: - OCA/I)KEHHSI CipKU 3 pO3ILJIaBy CyJbQifoyTBOPIOIYUMUI
€JIEMEHTaMU 3 YTBOPEHHSIM €HIOT€HHUX CyJIb(PiIHUX a60 OKCUCYNbQITHUX HEMETATIEBUX BKIYEHD TA OAAIBIINM
BUJIQJIEHHSIM IUX BKJIIOYEHD Yy IIJIaK; - Audy3is cipku 3 MeTany B MJIak Ha MeXi po3finy ¢as. BuszHauyeHo yacTky
y4yacTi KO>KHOTO 3 MeXaHi3MiB y rpoueci gecynbdypatii. Biepiie Ha 0CHOBI IPOBeIEHUX AOCIITHUX I1IJIaBOK Ta
TEOPETUYHUX PO3PAXYHKIB YSABHOI €HEPril akTMBallil BU3HaY€HO KPUTUYHI KOHLIEHTpaLlii Cipky, ipu IKux Ha AKII
BiIOyBa€eTbCs 3MiHA KIHETUUHUX PEXKUMIB NIpoLeCy Aecybdypalii 3 ypaxyBaHHIM Aii 0CaKyI04oro Ta
IudysifiHOro MexaHi3MiB BuasieHHs cipku. Briepuie nnokasaHo, o cTyninb gecynbdypatii B AKIT y koBmax pisHoi



€MHOCTI 3aJIEKUTD Bifl TI0YaTKOBOTO BMICTY CipKM 3 IIOKa3HUKOM CTyIeHd n = 0,3. Briepiie BU3HAa4Y€HO KiJIbKiCHUMI
BILJIMB TIOTY>KHOCTI IlepeMilllyBaHHS Ha CTYIIiHb Aecyibdypalii metany B ymoBax o6pooku Ha AKII 3 pizHOIO
€MHICTIO CTaJIepO3JIMBHUX KOBLiB. CTYIiHb Aecybdypaliii 3pocTae i3 36i/bIIeHHSIM IIOTY>KHOCTI [IEPEMIIIYBaHHS Y
BUIJISIi CTYIIEHEBOI (PYHKIiI 3 TOKa3HMKOM cTymeHs n = 0,2. Bneplie nokaszaHo, Mo BiAXUJIEHHS CUCTEMU Bif
piBHOBaru 1o cipui NpsIMONPOIIOPLiiHE Yacy [IOBHOrO 3MiyBaHHs. Koe@illieHT IpOoNnopLiliHOCTI 3MEHIIYETHCS 3
POCTOM €MHOCTI KoBIIa. BU3HayeHO Ki/bKiCHI XapaKTepUCTUKY BILJIMBY OCHOBHUX TEXHOJIOTTYHUX (PAKTOPIiB HA
Iecynbdypallilo MeTasy Ta BilXUJIE€HHS CUCTEMH Bif, piBHOBAru 111 arperaris KiBII-11i4 pi3HOi eMHOCTI. Bniepiue
OyJI1 OTPUMaHi CTaTUCTUYHI MOJIEJli CIIJIBHOTO BILJIMBY CKJIAJly IIJIaKy Ta TEMIIEPATypy Ha IOKA3HUKU
necynbdypauii B AKII. Bcranosneno, mo a1 uiakiB AKII, ki mpakTUYHO He MIiCTSITh OKCUIB 3aJ1i3a, HANOiIbII
palioHaIbHOIO € METOAMKA PO3PaxXyHKy PiBHOBAru Cipku Mi>XK MeTajIOM i IIJIaKOM Ha OCHOBI i0HHOI Teopii 6y0BU

PigKKX LIJIAKIB.

2. The present dissertation paper is devoted to an acute scientific and technical problem of improvements on steel
treatment technologies in the ladle furnace based on changes in the ratio of the diffusion and precipitating
mechanisms the removal of sulfur. First shown and scientifically proven that removal of sulfur in the ladle furnace
occurs by two different mechanisms: - sedimentation of sulfur in melt by sulphide-former elements to form a
sulfide or oxysulfide of endogenous non-metallic inclusions and the subsequent removal of these impurities in
slag; - diffusion of the sulfur from the metal in the slag at the phase boundary. Part of each mechanism in the
desulfurization process was defined. First based on data of experimental melts and theoretical calculations of
apparent activation energy the critical concentration of sulfur for change kinetic regimes of desulfurization
process in LF considering the precipitating action and diffusion mechanisms of sulfur removal was determined. It
was shown for the first time that the desulphurization degree in LF of different capacity depends on the initial
sulfur content with the exponent n = 0,3. First defined quantitative effect of stirring power on metal
desulphurization in treatment conditions in LF of different capacity. The degree of desulfurization increases with
the stirring power in the form of a power function with the exponent n = 0,2. It was shown for the first time that
the system deviation from the sulfur equilibrium is directly proportional to the time of complete mixing. The
proportionality coefficient decreases with the ladle capacity. Quantitative characteristics of the impact of major
technological factors on metal desulfurization and system deviation from equilibrium for ladle furnace of different
capacities were defined. It is the first time the statistical models of joint influence a slag composition and
temperature on the desulfurization degree in LF were obtained. Found that for low-iron slags of LF the method of
calculating the equilibrium between the metal and sulfur slag based on the theory of ionic structure of liquid slags
is the most appropriate.
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