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1. Po3po6ka ¢i3nko-xiMiyHMX KpUTEepiiB Ta MoZese 17151 HAyKOBO OOI'PYHTOBAHOTO IIPOTHO3YBAHHS i CIIPSIMOBAHOTO

dopMyBaHHS CKJany i BIaCTUBOCTEN IIPOAYKTIB IOMEHHOI IIJIaBKU

2. Development of physical-chemical criteria and models for scientifically grounded forecasting and directed
formation of the composition and properties of blast furnace smelting products

Pedepar:

1. Y puceprauii BupileHa akryasnpHa pobsaema po3pooku Qi3nKo-xiMiYHUX KpUTEPiiB i Mopesnel 1J1st OLiHKU
IIPOLIECiB PO3IOIiy eJIeMEHTIB INXTH MK IPOAYKTaMU JOMEHHO] IJIaBKY, 3 METOIO CIIPSIMOBAHOTO POPMYBaHHS
XiMIYHOTO CKJIaJly i BJaCTUBOCTEN YaBYHY i IJIAKY B 3MiHHMX CUPOBUHHMX i TEXHOJIONIYHUX yMOBaX. Ha OCHOBI
BMKOHAHUX JIOCJIiIKE€HDb BIUJIMBY CKJIAly i BJaCTUBOCTEN MIMXTOBUX MaTePiasliB Ha MPOLECU TOMEHHOI IIJIaBK1
PO3p0o6JIeHO iHTerpaIbHMI IIOKa3HUK TOMEHHOI uXTy Kul, iknit Mae BUCOKY iHQpOPMAaTUBHICTIO, OCKIJIbKU
XapaKTepuaye arperaTHi i ¢pa3oBsi nepeTBOPEHHsI CUPOBUHMU B I1€di, BIACTUBOCTI MillHOCTI i BUCOKOTEMIIEpaTypHi
BJIACTMBOCTI IIMXTH, Ta, SIK HACJIiZIOK, CIIPSIMOBAHUI PO3IMOJiJ €JIEMEHTIB IIMXTU B CUCTEMI «4aByH-LIJIAK».
BuKOHaHO OLIiHKY BIJIMBY TEXHOJIOTIYHUX IIaPAMETPIB (TeMIIEpAaTypHUIl PEeXXUM, ITMOrHA GypMEHOi 30HH,

TeopeTUYHa TeMIlepaTypa ropiHHs) Ha repeobir JoMeHHoro rnpouecy. OTpUMaHO iHTerpajbHUN IOKAa3HUK



TE€MIIEPaTyPHO-IyTTbOBOrO pexxumy KT, sikuii BKIto4ae TemneparypHuil ingekc nedi TIIT, cTyniHb BUKOPHUCTaHHS
razy EtaCO i rnmnbuny ¢pypmenoi 3ouu L¢3, sika Binodpaskae TEIJIOBUIA CTaH Y TOPHi JOMEHHOI rieyi. Ha ocHOBI
OTPUMAaHUX iHTErpajibHMX OKA3HUKIB IIMXTH i TEMIIEPATyPHO-AYTTbOBOIO PEXXUMY PO3PO0OJIEH] HOBI aHaiTUYHI
3aJIEXKHOCTI /17151 IPOTHO3YBaHHs KOePillieHTiB PO3MOAiNy eJIeMEHTIB MIUXTU MiXK YaBYHOM i IJIaKOM. BCcTaHOB/IEHO
3aKOHOMIPHICTb Y3roJ)K€HOi 3MiHM iHTerpaabHUX [apaMeTpiB CKIaAiB YaByHY i IJIAKY, KA peali3oBaHa y BUTJIAL]
aHasitnyHoi 3anexxHocTi ZY=1(r, De, T$3), ne T3 — TemneparypHuil NOKa3HUK CTaHy (PypMEHOI 30HU I1edi.
BusBiieHa 3a1€KHICTh XapaKTepU3ye YMOBY i CTYIIiHb Y3roJyKeHHs XIMIYHMX CKJIa/iiB PO3IIJIaBiB y FOPHI JOMEHHO]
nedi i pEKOMEHAYETHCS 1O BUKOPUCTAHHA [J151 OLIIHKY 3aBEPLIEHOCTI IIPOLECIB PO3IOAINY €JIEMEHTIB Y CUCTEMI
«YaBYH-IIJIAK», a TAKOX [1IePeBipKYU aIeKBaTHOCTI IPOTHO3HUX Mojiesiell KoedillieHTiB pO3MOIily eJIeMEHTiB IUXTH.
OTpuManu Nnojanbnii PO3BUTOK AJITOPUTMIYHI 3aC06M /11 TPOTHO3YBaHHS CKJIAZy Ta BIACTUBOCTEN MPOAYKTiB
IOMEHHOI IJIaBKU B cucTeMi «IIporHo3» komn'iorepHoi cucrtemu «lluxra». Po3pobseHi anropurmu i mopeti
IIPOVIIIM anpobaliilo Ha IOTOYHUX JAHUX NP0 POOOTY Py JOMEHHUX Neyell B Pi3HUX CUPOBUHHUX i
TEXHOJIOTIYHMX YMOBax. Komm'toTepHa cucrema «I[IporHos» nepejaHa 10 iHXK€HEPHOI CIIy>KOU /111 BAKOPUCTAHHS

Ha [TAT «ApcenopMirran Kpusuii Pir». BipoBazpkeHO y BUPOOHULITBO. MeTasnyprifiHa ranysb.

2. The dissertation was solved the actual problem of development of physical and chemical criteria and models for
assess the processes of distribution elements of the charge between the products of blast furnace smelting, with
the aim of directional formation of the chemical composition and properties of pig iron and slag in the changing
raw materials and process conditions. Was developed integral indicator of blast charge Kc, based the research of
the effect of composition and properties of the charge materials in the processes of blast furnace smelting, and
which has the highest informativity, because it describes aggregate and phase transformation of raw materials into
the furnace, strength properties and high-temperature properties of the charge and, therefore, directed
distribution of charge elements in the system "pig iron-slag". The estimation of influence of technological
parameters has been performed (temperature, length of the tuyere zone, the theoretical combustion temperature)
on the course of the blast furnace process. Was received an integral indicator of the temperature-blowing regime
Ktb including temperature index furnace TIF, degree of use of gas EtaCO and the length of the tuyere zone Ltz,
reflecting the thermal state in blast furnace hearth. Was developed new analytical according to predict the
distribution coefficients of the elements of charge between the iron and slag, which is based on the integrated
indicators of charge and temperature-blowing regime. Was established the regularities of the agreed change of
integral parameters of pig iron and slag compositions, realized in the form of analytical dependence ZY={(r, De,
Ttz,), where Ttz is the temperature indicator of the tuyere zone of the furnace. Dependence that has been found
characterizes the condition and the degree of concordance of chemical compositions of melts in the hearth of a
blast furnace and is recommended for use in evaluation completeness process of distribution of elements in
system "pig iron-slag" and also for checking the adequacy of predictive models of distribution coefficients of
elements of the charge. Were further developed the algorithmic tools for predicting the structure and properties
of blast furnace smelting products in the system "Outlook” of the computer system "Charge". The developed
algorithms and models have been tested on the current data on the number of blast furnaces in a variety of raw
materials and process conditions. "Outlook " computer system was transferred to the engineering services for use
in PJSC "ArcelorMittal Kryvyi Rih". Introduced in production. Iron and steel industry.
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