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Incmumym uopuoi memannypeii im. 3. 1. Hekpacoea HAH YkpaiHu

Abstract. Based on the analysis of experimental information about the
properties of ferroalloys using the concept of directed chemical bonding,
physicochemical models have been developed to calculate the melting
time of new generation complex ferroalloys.

Predictive models allow us to evaluate their efficiency of use associated
with the highest possible level of mastering of the basic elements,
reducing the consumption of alloys, improving the workability of the
metal. Taking into account the parameter characterizing the micro-
heterogeneity of ferroalloys provided high accuracy of operational
forecast. The results of the research are recommended for industrial use
in order to make a scientifically sound choice of alloying additives and
directional molding of the final product, which will reduce energy costs
through the integration of the developed models in automated process
control systems for steelmaking processes.

Knrouosi cimoBa: [IAPAMETPU MIDKATOMHOI B3BAEMO/III, TPOTHO3HI

MOJEJII, PEPOCITVIABU, METAJIEBI PO3ITVIABU, YAC ITJTABJIEHHS.

Ha cyyacHOMy eTarii po3BUTKY MeTa/TypriiiHOi raay3i pe3epBHMUM ITOTeHIiaOM
IUIS1 PO3IIMPEHHST eKCIUTyaTalliiHUX MOKIMBOCTEN CTaJieli Ta CIJIaBiB CIIelia/IbHOTO
MPU3HAYEHHS SIBJSIIOTBCS MPOLECH NOBOAKM CTaji 3a XIMIiYHMM CKJIagoM. 30KpeMa
MOrINO/IeHHS 3HAHb CTOCOBHO €KOHOMHOTO BMKOPMCTAHHSI AOPOTMX JIraTyp Ta
Gbi3suKo-XiMiUHMX OCOOAMBOCTEN iX B3a€EMOii B CUCTeMi «MeTas-IIakK-I00aBKay,
pO3MOIiTly i 3aCBOEHHSI MeTaJeBMM pO3IUIAaBOM, PO3pOOKAa HOBMX CKJIAJiB
KOMIUIEKCHMX (depocIuiaBiB 3 BUKOPUCTAHHSIM BiTUM3HSHOI CHMPOBUMHHOI 06asu
3abe3meyaTh CripssMoBaHe (GOpPMYBaHHS SIKiICHO HOBUX BJIACTUBOCTEN TOTOBOI CTaJi.

Be3yMoOBHO, Mi10ip M06aBOK, 10 BBOJASITHCSI B CTaIb BiTHOCUTHCS IO CKIAJHOTO
6araTocTafmiitHOro (Gi3MKO-XiMiUHOTO MpoIlecy, SKuii B IIepiry 4Yepry MHOBMHEH
3a0e3IMeunTy TepMOAMHAMIUHI YMOBM [JsI MAaKCUMMAaJIbHOTO e(eKTUBHOTO

MPOTiIKAaHHS BCiX peakliiii Ta SIK HACIIZOK 3aCBOEHHS i PIBHOMiIPHOCTI pO3IOIiTy
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BBeJ|eHO1 JIiraTypy 3 MiHIMaJIbLHUMM €HEPreTUYHUMU Ta CUPOBUMHHUMM BUTPATAMMU.
OpHi€r0 3 HAMBAKIMBILIMX JTAHOK TIPOIIECY SIBJSIETHCS Yac TIaBAeHHS 106aBKHA.

Ha paHnii yac icHyIOTb pi3Hi eKcIllepMMeHTasjbHi Ta PO3paxyHKOBI MeTOAu
BMBUEHHS Yacy IjIaBjieHHS ¢epocIuiaBiB, OJHAK BOHM YacTillle 3a BCe HeIOCTAaTHbO
BPaxOBYIOTh peajibHi YMOBM pO3uMHEeHHsI (pepocriyiaBiB, a B psi BUMAAKiB MalOTh
HEe33[0BiJIbHY TOYHICTb Ta CKAQAHI [Js OIepaTUBHOTO BUKOPUCTAHHS B
MIPOMMUCIOBUX YMOBax.

B IYM HAHY Ha OCHOBi OpuriHajibHOI KOHILEMIIii CIPSIMOBAHOI XiMiYHOrO
3B's13Ky po3pobiseHoi [Tpuxonpko E.B. [1-2] po3rasiHyTa MOK/IUBICTh TPOTHO3YBAHHS
yacy ruiaBjJeHHsS KOMIUIeKCHUX ¢epocmiaBiB cucteM Fe-Mn-V, Fe-Mn-Nb, Fe-Si-B,
Fe-Mn-Si-V, Fe-Si-V-Mn, Fe-Mn-Si-V-Ti, Fe-Mn-Si-Nb-Al pmocimkeHux
eKCIIepMMEHTAIbHO 32 YMOB: Ter = 1600 °C, Ty = 25 C, Dy = 20 MM B pobori [3].

AHaJti3 B3a€MO3B'SI3KiB ITapaMeTpiB Mi>KaTOMHOI B3a€MOZii 3 YaCOM IIJIaBJI€HHS
II0O3BOJIUB BCTAHOBUTM HalOiNbIl iHGOPMaTUBHI MapaMeTpu, SIKi JISITJIM B OCHOBY
IPOTHO3HMUX MOJejeil I MapraHleBMiCHUX, BaHAAiliBMiCHUX, OOpPBMiCHUX
depocmnasiB - 7,¢ = f(pl,tga,d) R220.9.

Bucokuit KoedillieHT Kopessiii 3 IapamMeTpaMyu MiKaTOMHOI B3aeMOfii
JIOCATHYTO 3a pPaxXyHOK ypaxyBaHHSI (i3MKO-XiMiuHOi iHAMBimyaJbHOCTi KOKHOI
CUCTEMU depocriasis, MiKpOHEOJHOPiAHOCTI (pD). Hampuknan — gnas
MapraHenbBMicHUX (epocmiaBiB R? = 0.982, a moxmbka TOYHOCTI ITPOTHO3y He
nepeBuinye X &,% = 2,7, 10 MiATBEPAKY€E afeKBATHICTb MO EJIi.

OTpuMaHi aHaJMITUYHI 3&JIEXHOCTI [JIsI PO3PaxXyHKy Yacy IUIaBJIeHHS
KOMILJIEKCHUX (MapraHellb, BaHafiii, HioOiii i 60pBMiCHMX) (epocIliaBiB HOBOIO
TTOKOJTiHHSI, 10 JO3BOJISITh 3a6e3MeuyuTy BUPilleHHS 3aBaaHb BMOOPY MPOBigHMUX
MIKpOJIETYIOUMX €eJIeMEHTIB CIUIaBy 1 IX Kpallloro 3aCBOEHHS B 3ajli30BYIVIELIEBUX
po31IaBax Ta MOXYTb 0yTu iHTerpoBani B ACYTII cTaseniaBUIbHOTO BUPOOHUIITBA.
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