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Tema gucepranii:
1. Po3po6Ka e1€eMEeHTIB CUCTEMHU aBTOMATU30-BaHOTO IPOEKTYBaHHS TEXHOJIOTIYHOTO NIPOLIeCY BUIJIaBKY CTai y
HaanotyxHin JICII

2. Development of elements of system of auto-mated design of steelmaking processing in a high-power EAF

Pedepar:

1. O6'eKT HOCHIIKEHHS - TEXHOJIOTIYHUI NpoLeC BUILJIaBKU cTajli y HaanoTtyxHii [JCI1. MeTa focmiinKeHHs -
CTBOPEHHS CUCTEMHU aBTOMATH-30BAHOT0 NPOEKTYBAHHS TEXHOJIOTIYHOrO IIPOLIECY BUILJIAB-KU CTaJli y AyToBii
CTaJIEeIJIaBUJIbHIN 1e4i. MeToAM OOCIIIKEHD - TEOPETUYHI, EKCIIEPUMEHTA-JIbHI i METOIM MAaTEMATUYHOI
CTaTUCTUKU. [IpakTUYHe 3HaYeHHs - BIepllle po3pobIeHO MeTOAY aBTOMaTU30BaHOTO [IPOEKTYyBaHHS
TEXHOJIOTIYHOrO Ipouecy Bumnsuasky crajiy JJCII, mo f03BoJIsie po3paxoByBaTH T€X-HOJIOTNYHUI NPOLEC [0 104aTKy
IIJIaBKU 1 ONIEPaTUBHOI KOPEKLii IPOEKTY TeXHOJIOTIYHOTO IPOLIECY BUIIJIABKY CTa-JIi, IO [O3BOJISIE peasizyBaTu
MIPUHIMII CUTYaliiHOTO KePy-BaHHS IJIaBKOIO B aBTOMAaTUYHOMY pekuMi. Ha ixHiit ocHOBi cTBopena CAITP TII
myaBku crani y JICII, gka yCIimHo peani3oBaHa B CKIaJi CUCTEMU KEPYBaHHS PEAJILHOIO I1J1aB-KOIO B
aBTOMAaTUYHOMY peXuUMi. PO3p06JIeHO TEXHOJIOTIUHI IPUHOMMU 10 JO3BOJISIIOTh 3HU3UTH i CTabiIi3yBaTH BMICT a30Ty
B meTasi JICIT. HaykoBa HOBM3HA - OTPMMaHa MOJI€JIb OKMCJIIOBAHHS BYTJIELIO, IO 03BOJISIE ONMCATH HAsIBHI

€KCIIepMMEHTAJIbHI i BUpOOHUYI JlaHi 110 KiHeTUIli OKMCJIIOBAHHSI BYTJIeLo 6e3 [IPUITyLIeHHS [IPO 3MiHY JIAaHOK, 110



JIIMITYIOTB, B 06J1aCTi "KPUTUYHUX KOHLEHTpaLiil". Briepie nokasaHo, 1o aHa-JIOTiYHi 0COOGIMBOCTi OKMCIIIOBAHHS
KPEMHiI0 i1 MapraHiiio TakoX MOXYTb OYTH OIKCaHi MJIIXOM TEPMOJMUHAMIYHOrO aHasli3y. 3alpOIIOHOBAHO HOBUM
MeTOoJ, 00J1iKy KiIHETUYHUX 3MillleHb OKMCHUX IIPOLEeCiB AJ1s1 yMOB BUIIaBku craii y JICII, ne gk eMnipuyHuii
KpUTEPili 3aMi3HIOBAaHHS BUKOPUC-TOBYIOTbCS YaCTKU METaJly I LIJIAKY, sIKi IPUXOISTh Y PiB-HOBAry 3a OAUHULIIO
yacy. Bnepile oTprMaHuii KinbKicHU onuc "edeKTy HaKayyBaHHS" HAa OCHOBI CIIiJIbHOTO pilleHHs PiBHSIHHS [166ca-
Jrorema i 3aKOHy [IPOCTUX KPATHUX Bil—-HOCHH, 1O IO3BOJIMJIO PO3BUTH YSBJICHHS [IPO MEXaHi3M BUIAJIEHHS a30Ty
CTOCOBHO 110 yMOB poboTu JICII. Pesynbratu BnpoBaaxeHi Ha JICII-11 ICTI-2 Pec-ny6J1ikaHCBKOTO YHITAPHOTO
nignpuemctsa "biopycpkuil MeTasypriiaui 3asog", Ha JICTI-2 MosgaBcbKoro metainy-priiHoro 3asogy. Chepa

BUKOPMCTAHHS - IPOEKTHI, HAYKO-BO-JOCJIiAHI Ta HaBYaJIbHI yCTaHOBY, METAJyPriliHi NiANIpPU-€MCTBA.

2. Research subject - technological process of steel smelting in a high-power EAF. Research objective -
development of system of automated design of steelmaking processing in electric arc furnace. Research methods -
theoretical, experimental, and methods of mathematical statistics. Practical significance - for the first time the
technique of automated design of steelmaking processing in EAF has developed. It enables to evaluate the
technological process prior to the beginning of heat, and provides on-line adjustment of the technological project,
which allows to realize a principle of situational heat control in an automatic mode. On the basis of developed
methods, SAD TP of steelmaking in EAF has been created. The technological receptions, allowing to reduce and
stabilize the content of nitrogen in a metal of EAF has been worked out. Scientific novelty - a model of carbon
oxidation has been obtained, which enables to describe available experimental and plant data on the kinetics of
carbon oxidation without assumption of changing limiting links in the area of "critical concentrations". For the first
time it has been shown, that similar features of silicon and manganese oxidation can be also described purely on
the thermodynamic basis. The new method of the account of kinetic displacements of oxidizing processes for the
conditions of steel smelting in EAF has been suggested, where portions of metal and slag coming to the equilibrium
in a unit time were identified as an empirical criterion of kinetic delay. For the first time the quantitative
description of "pumping effect" on the basis of the joint solving of Gibbs-Duhem equation, and the law of simple
multiple ratios has been obtained. It enabled to evolve concepts of a denitrization mechanism as applied to the
working conditions of EAF. Results have been introduced on EAF-1 and EAF-2 of Belarusian metal works, and on
EAF-2 of Moldavian metal works. Area of deployment - development, research, and educational institutions;
metallurgical plants.
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