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1. Po3BUTOK Teopii i TeXHOJIOTii KOBIIOBOI 06pOOKY B CTaJIeIMBAPHOMY MOAYJTi

2. The theory and technology in the steel ladle processing module

Pedepar:

1. O6'eKT BOCIIIKEHHS - TEXHOJIOTIYHUI NPOoLeC KOBUIOBOI 0OpPOOKU pO3ILJIaBy B CTajleIMBapHOMY MoAyJi. MeTa -
BIOCKOHAJIEHHS TE€XHOJIOTiI padiHyBaHHS i HarpiBaHHSI MeTaJTy IIiJl 4aC KOBLUIOBOi OOPOOKU B MEXKax Cy4aCHOTO
CTaJIeIMBAPHOTO MO/IYJIS IIJISIXOM PalliOHaZIbHOTO NO€JHAHHS pOOOYMX ITapaMEeTpiB arperaris i KOMIIEKCHOI Aii
disuKo-xiMiuHUX, TiApogMHaMIYHUX i TernnodisuYHUX MigITPOLeciB I0€IHAHOI eHepro- i pecypco3bepiraioyoi
TexHOoJIorii. JlucepTalist HanpaBjleHa Ha pO3pOOKY HOBUX TEOPETUYHUX YSIBJIEHD [IPO NIPOL€CU BTOPUHHOTO
OKMCHEHHS, Jecyabdypallii MeTasly, B3aeMOJii €JIEKTPUYHOI AyTY 3 MOBEPXHEIO padpiHyBaIbHOrO MIJIAKY, IOBEAiHKI
MaJjl03aji3uCTOro IJIaKy B CTaJI€PO3JIMBHOMY KOBILI ITPY BaKyyMHiil 06pOO6Li /1711 CTBOPEHHS CY4aCHUX 3Pa3KiB
BITUM3HSIHOTO O0JIaIHAHHS B KOMILJIEKCI 3 TEXHOJIOTi€I0 KOBIIOBOI 00p0o0OKU cTasii. Bysu 3acTocoBaHi cyvacHi
PO3PaxyHKOBi i eKCIIepUMEHTAJIbHI METON AOCTIIKEHDb (i3UKO-XIMIYHUX, IIPpOAUHAMIYHUX i TENIOQPI3UYHNX
[IPOLIECiB KOBIIOBOi 06POOKY CTasi. 3arajbHa METOJMKA OCIIKeHb I'PYHTYETHCSI HA METOJI0JIOTii CHCTEMHOTO

aHa’izy, Ipy LboMy 0yJI1 BUKOPUCTaHi METOAM KiHIIEeBUX eJIEMEHTIB i IIJIaHyBaHHS €KCIIEPUMEHTY, a TaKOX Teopii



noAi6HOCTI. MozesI0BaHH rigpOANHAMIUHUX i TEINOQI3NYHNX IPOLECiB KOBIIOBOI METAJYPTii i CTATUCTUYHA
06pO6Ka JaHMX MIPOBEAEHO i3 3acTocyBaHHSIM [TEOM. PO3BMHYTO METOLOJIOTIIO TOE€HAHOTO IPOEKTYBAHHS
TEXHOJIOTiI i po60uYMX NapaMeTpiB arperatiB KOBIIOBOi MeTasyprii. Bnepiue BCTaHOBJIEHO, 110 BUCOKA iHTEHCUBHICTb
[IPOJIyBaHHS METaJly iHEPTHUM Tra30M [IPU3BOAUTD [0 NEPEHECEHHS KMCHIO HAa MEXY LIJIaK-MeTaJl CTPYMEHEBUMU
KpaIUIsIMU CTaJli, 0 YTBOPIOIOTLCS B PE3YyJIbTaTi PO3PUBY ra30BUX MiXypiB. I3 3aCTOCYyBaHHSIM PO3POOJIEHNX METOIB
($isMYHOro, MATEMaTUYHOTO MOJEJIIOBAHHS Ta IIPOMUCIIOBOTO €KCIIEPMMEHTY I0Ka3aHO BIUIMB HA TPUBAJiCTh
yCepeHIOBaHHS Ta 3MiHY TeMIIEPATypH pO3IJIaBy BUTPATHU a3y i po3TalllyBaHHsI IPOAYBAJIbHUX BY3JIiB.
BcTraHOBIIE€HI 0COBMBOCTI IPOLECY CHiHIOBAHHS PaQiHyI0YOro MIJIAKy B CTalepO3JIMBHOMY KOBIIi IIpY HA60OPi
BaKyymy. [IpoMucIIOBi pO3p00OKY aBTOpa 3HAMILIY BUKOPUCTAHHS [IPU IPOEKTYBaHHi, BUIPOOYBAHHSIX, BBEJIEHHI B
eKCIulyaTaliio i mojanbiiii po6OTi arperaTis i TEXHOJIOTii KOBIIOBOTO NOBEJEHHS CTajli. ['aly3b BUKOPUCTAHHS -

MeTasnypris.

2. Object of research is a technological process of ladle treatment of liquid metal in the steel-making module. A
purpose is perfection of technology of refining and heating of metal during ladle treatment within the framework
of the modern steel-making module specialized mini metallurgical factory by rational combination of operating
parameters of and complex influence of physical and chemical, hydrodynamic and thermo-physical processes of
the combined energy. Dissertation is directed for development of new theoretical pictures of processes of the
second oxidization, metal desulphurization, co-operating of voltaic arc with the surface of refined slag at
interfusion of fusion inert gas, conducts of slag in a ladle at a vacuum treatment, necessary for creation modern
standards of domestic equipment in a complex with technology of ladle treatment of steel. The general method of
researches is based on methodology of analysis of the systems, the methods of eventual elements and planning of
experiment, and also theories of similarity. These researchers are executed taking into account the substantive
provisions of theory of metallurgical processes, physical and chemical mechanics of steel melting processes and
theory of heat conductivity. For research of quality of steel applied modern industrial devices and settings. The
design of hydrodynamic and thermo-physical processes of ladle metallurgy and statistical processing of data is
conducted with the use of PC.Author completed methodological study of the principles of combining the
technological parameters of the external exposure and the harmonization of technical equipment parameters.
Mathematical modeling with the help of modern software package with the hydrodynamic calculation modules of
ANSYS. Helped to evaluate the influence of the intensity of argon injection purge and placement of elements to the
temperature deviation. For the first time experimentally the mechanism for the transport of oxygen through the
layer of slag during the refining of the melt mixing with a high intensity of blowing an inert gas in the steel ladles.
Transfer of oxygen on the border of slag-metal jet beads made of steel, which are formed by the explosion of gas
bubbles at the melt surface, oxidation in the working space of the unit and after the fall under the influence of
gravitational forces at the interface. Author developed the engineering that used in the design, guarantee tests,
commissioning and subsequent work in the mode line production equipment and technology ladle refining of steel.
Sphere of application - metallurgy.
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