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1. Po3po6ka TexHoJ1orii KoM6iHOBaHOI MPOJYBKY PifKoi CTasli B KOBILI 3 METOIO YJOCKOHAJIEHHS [IepEMIIllyBaHHS Ta

3HWKEHHS KiJIbKOCTi HeMeTaleBUX BKJIIOYEHbD

2. Development of technology of the combined blowing out of liquid steel in a ladle with the purpose of
improvement of interfusion and diminishing of amount of nonmetallic inclusions

Pedepar:

1. Incepraliist npucBSY€eHa aKTyaibHill HAYKOBO-TIPMKJIAHIN 3aa4i - po3po61i TEXHOJIOrii KOMOIHOBAHOI IPOLYBKU
pinxoi crasni HelTpasbHUM ra3oM B KOBIII, 1110 3a6e31e4ye HaliKpallle epeMilllyBaHHS Ta 3MEHILIEHHS BMIiCTy
HEMETaJIeBUX BKJIIOYEHb. Ha OCHOBI pe3ysbTaTiB MOJI€/II0BaHHS BCTAaHOBJIEHO, 1110 KOMOIHOBaHa MIPOAYBKa
HEWUTpaJbHUM ra3oM B KOBIII i, 0CO6JIMBO, IOYEProBa CKPi3b BEPXHI Ta JOHHI IPUCTPOI, yCyBa€ "3aCTilHi" 30HU i
MOJOBXY€ TPAEKTOPIi HUPKYJIALIMHUX IOTOKIB METaJly, a TPUBAJIICTh TOBHOTO 3MilllyBaHH4 IIPOIIOPLIAHO
CKopouyeTbcsl. Habysia po3BUTKY TEOPis [IpoLieciB BUIAI€HHS HEMeTaJIeBUX BKIIIOYEHb i3 cTaji Ipu oprasisaui
KOMOIHOBaHOI IPOyBKY METaJy B KOBIII MiJl IIaPOM LIJIAKY i BCTAHOBJIEHO, 110 iIHTEHCUBHICTb iX BUJAJIEHHS IIPSIMO
[IPOIOPLiMHA [TOTYKHOCTI IIepEeMIIIyBaHHA PiflKoi BaHHU.. Ha OCHOBI aHai3y rigpoauHaMiKky, epeMIllyBaHH

MeTaJly B KOBILI, yTBOPEHHSI Ta BUIaJIEHHS] HEMETaJIEBUX BKJIIOUE€Hb PO3POOJIEHO PEXXUM KOMOIHOBAHOI ITPOIYBKHU.



HaykoBo 1m0 06rpyHTOBaHO i 10Ka3aHo, 1110 OCHOBHA TPUBAJiCTh KOMOIHOBAHOI ITPOTyBKY ITOBUHHA 371iICHIOBATUCH 3
MaKCHMaJIbHO MO>KJIMBUMMU BUTpPATaMU rasy, a B KiHIli 06poOKy HeOoOXiIHI Mic/ISIpoyBOYHU lepiof, abo poyBKa

MeETaJjly 3 HE3HAYHOIO iHTEHCUBHICTIO, 10 3a6e31e4dye 36€PEsKEHHS IJIaKOBOTO IIOKPOBY Ha TIOBEPXHi METaly.

2. Dissertation is dedicated to the actual scientifically applied task - development of technology of the combined
blowing out of liquid steel by neutral gas in a scoop, providing the best interfusion and diminishing of maintenance
of nonmetallic inclusions. On the basis of results of modeling of the combined blowing out it is set that the
combined blowing out of the neutral gas in a ladle removes the "stagnant" areas, extends the trajectories of
circulation streams of metal, and makes proportionally shorter the duration of complete interfusion. Is developed a
theory of removal processes of nonmetallic inclusions from steel during organization of the combined blowing out
of metal in a ladle under the layer of slag and it is set that intensity of their removal is straight proportional to
capacity of interfusion of a liquid bath. On the basis of analysis of hydrodynamics, interfusion of metal in a ladle,
formation and removal of nonmetallic inclusions the mode of the combined blowing out was developed. It is
scientifically grounded and shown, that basic duration of the combined by turn blowing out must be carried out
with a maximally possible expense, and at the end of treatment the after blowing period or the period or blowing
out of metal with insignificant intensity, providing safety of slag cover on-the-spot metal is needed.
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