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1. YoockoHaneHHs MeTOLy BUJAJIEHHS HEMETAIIYHUX BKIIIOYEHDb BIVIMBOM Ha IIPOLIECU IIEPEHOCY B PO3IIIABI y

MIOPOKHUHI TPOMIKHOTO KOBILA

2. Improvement of the method of non-metallic inclusions removing by influencing the transfer processes in the
melt in the cavity of the tundish ladle

Pedepar:

1. Incepraris npucBg4YeHa BUPIIIEHHIO aKTyalbHOI HAyKOBOI 33/1a4i pO3POOKU Ha OCHOBi BCTAHOBJIEHUX
rizporazoMHaMidYHUX 3aKOHOMIpHOCTe! i cpOpMYIbOBAaHOTO MEXaHi3My BUIajleHHS] HEMETaliYHUX BKIIIOUEHb
TEXHOJIOTii padiHyBaHHS PiAKOro MeTaly B IPOMIKHOMY KOBIIi /1715 OTPUMaHHS JIMCTOBOTO [IPOKATY 3
HU3bKOJIETOBAHUX CTaJIel BiAIIOBiaJIbHOTO IPU3HAYEHHS IIJIIXOM Y, OCKOHAJIEHHS [1apaMETPiB TPOMIKHUX KOBLIIB
cys160Bux MBP3 Ta yMOB IpOAyBKY PO3ILJIaBy apPrOHOM B HUX. Y pOOOTi cpOpMyIbOBAHO KPUTEPIiNl iIHTEHCUBHOCTI
IIpOLECiB B3aeMOZii po3IyIaBy 3 IOKPUBHUM LIJIAKOM, SIKUH [O3BOJISIE 3HAXOIUTU MAaKCUMAJILHO-TIPUITYCTUMI
peXumu fii Ha po3mulaB 3 ypaxyBaHHSIM KoMOiHaljii (pakTOpiB: iIHTEHCUBHOCTI HUPKYJISLii PO3I1aBy, CTyNEeHS 10ro
TypOyi3auii Ta iHITeHCUBHOCTI 6y/1b6AMIKOBOI MPOAYBKH. JI7151 IPOMKOBIIA 3a[IPOIIOHOBAHO METO[] aHali3y

CTPYKTYpH IIOTOKIB PO3ILJIaBy 3a JOIIOMOIOI0 BUSIBJIEHHS XapaKTEPHUX 30H Tedii po3IaBy Ta 00YMCIIeHHS



CepeHbOI BEJIMYMHY KiHETMYHOI eHeprii i eHeprii TypOyJIEeHTHOTO PyXy CYKyIIHO Ta I10 OKPEMHUX 30HAX, 1O
I03BOJIMJIO OL[iHIOBAaTH YMOBHU IlepeOyBaHHS PO3ILJIaBy B [IPUIIOBEPXHEBOMY 1api. MeTo[ BinpisHseThCS Bif,
IiAXO[iB, 110 BUKOPUCTOBYIOTb CUTYaTUBHUI CIIOCIO BUOKPEMJIEHHS 30H MEeTaJypriliHOro arperary (KOMipok
iZIeasbHOrO 3MilllyBaHHS Ta BUTICHEHHS), MOXJIMBICTIO aHAJIi3y CKJIAIHAX IPOCTOPOBO-PO3BUHEHMX IIPOLECIB, e
HEMOJKJIMBO BU3HAYUTU PO3MEKYBaHHS 30H MOLIMPEHUMU HA NPAKTHUL CIoco6aMu. 3anipONOHOBAHUN METO],
3aBJISKU YHiBE€PCAJIbHUM ITPOCTUM IMIPUHLIUIIAM MOXKHA PO3MOBCIOOUTHY IJ11 aHAJIi3y OyAb-sSKUX arperaris Ta
IIPOCTOPOBUX KOH(Pirypaniil 06’eMHUX NPOLIECIB, 1€ PO3IJISIAAETHCS CYLiIbHE CEPeloBHIIE. 3aCTOCYBAHHS
po3pobiieHoi TexHoorii padiHyBaHHS MeTasy B IPOMbKHOMY KoBui MBP3 y BUrssisii BU3Ha4€HOro y po6oTi
[IO€NHAHHS PEXUMIB IPOJYBKY, IIapaMeTpiB 6araToKaHaJIbHOI [onepeyHoi JOHHOI GypMU i TeOMETPUYHUX
napaMeTpiB BOYJJOBaHUX €JIEMEHTIB, a TAKOX I1apaMeTpiB po3TalulyBaHHs GypMu Ta BOYLOBAaHUX €JIEMEHTIB, 17151
(opMyBaHHS HEOOXiHAX PEKUMIB Tedii 3abe3neuye e(eKTUBHE 3MEHIIEHHS 3arajibHOi 3a06pyIHEHOCTI JINTOrO
METaJly Bifj BTOPMHHUX HEMETAJIIYHNX BKJIIOYEHD B 2 Pa3y 3 IPAKTUYHO [IOBHUM BUAATIEHHSIM BKJIIOYEHb PO3MiPOM
noHaz 30 MK, 10 6yso nepesipeHo B ymoBax [TAT MK «AzoBcrasnb» (M. Mapiyrnoss) ripu 6e3nepepBHOMY JIMTTI

cJ1516iB 3i crasi kareropiit MiHocTi X60 i X70 B pamKax BUPOOHUYOTO €KCIIEPUMEHTY.

2. The dissertation is devoted to the decision of an actual scientific problem of development on the basis of the
established hydro and gas dynamic laws and the formulated mechanism of nonmetallic inclusions removal of
refining technology of liquid metal in a tundish ladle by means of the formulated criterion of intensity of melt-slag
interaction processes on the basis of proposed method of the qualitative analysis of structure of streams of melt in
a tundish ladle and their turbulence. The criterion of intensity of melt - coating slag interaction processes is
formulated. The criterion helps to find the maximum allowable modes of action on the melt considering a
combination of factors: melt circulation intensity, degree of turbulence and bubble purge intensity. A method of
analysis of the structure of melt flows via identification of characteristic zones of flow and calculation of the
average kinetic energy, as well as energy of turbulent motion, for the whole volume and individual zones has been
proposed for the tundish ladle. The method is preferred over the known approaches (based on cells of perfect
mixing and displacement) which use the situational way of demarcation of zones in the volume of the metallurgical
device, due to ability to analyze complex spatially developed processes in cases where it is impossible to determine
the demarcated zones in the traditional way. The proposed method due to the universal simple principles can be
expanded for analysis of any devices and processes with spatially developed configurations where approach of
continuous medium is considered. The application of the proposed technology of metal refining in the tundish
ladle of CCM which consists of a combination of purge modes, parameters of multichannel transverse bottom
lance and geometric parameters of built-in elements, which shapes tundish metal flows, as well as positioning of
lance and built-in elements, guarantee 2 times purification of cast metal from secondary non-metallic inclusions
with almost complete removal of inclusions larger than 30 pm. Effectiveness of elements of proposed technology
was tested experimentally in the conditions of PJSC MK "Azovstal" (Mariupol) during continuous casting of steel
slabs of strength categories X60 and X70.
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