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1. BIocKoHaIeHHS TEXHOJIOTI Oflep>KaHHA CTajli B KOHBEPTEPAX Majlol EMKOCTI ITPY BUKOPUCTAHHI 3a1i30BMiCHUX

OpuUKeTi, IO MiCTSTh Kap6im KpEMHilo

2. Improvement of steelmaking technology in small volume BOF while using silicon carbide containing HBI

Pedepar:

1. Inceprauifina po60Ta IPUCBAYEHA aKTyalbHill HAYKOBO-TEXHIUHIN TPO6JIEMI - 320AIKEHHIO IMTOMUX BUTPAT
4yaByHy Ha 1 T cTasli Npyu BUPOOHULITBI KUICHEBO-KOHBEPTEPHOI CTaJli 32 paXyHOK BUKOPUCTAHHS 3aJ1i30BMiCHUX
OpUKeTiB, [0 MIiCTATb Kap6im KpeMHi. Briepie misxom BusHa4eHHS TermodisnyHux xapakrepuctuk bK3M,
[I0Ka3aHo, 10 KoedilieHT TeNnIoNpoBiIHOCTI, IKUI 3MIHIOETHCS 3 MiIBUIIEHHSIM TEMIIEPATYPHU, AJ1 JOCIiIHOrO
3pasKa 6pukeTy 3 BMicToM 50% Kap6igHOTO IyIaMy HE Ma€ BUPa)KEHOI TEHAEHIIil 0 3HAaYHOTrO 3MiHEHHS, 1110
3abe3rnedye piBHOMipHUII HarpiB OPUKETY B XOZi KOHBEPTEPHOI IJIaBKU. Briepie Ha OCHOBI pe3yJIbTaTiB
MaTeMaTUYHOI'O MOJEJIIOBAHHS BU3HAYEHI TeMIiepaTypHi 1o B Tisii BK3M, 3 ypaxyBaHHSAM 3MiHU MOTO CKJIa0BUX
YacCTWHH, B IIPOLECi B3aeMO/ii 3 PiIKMMU MeTaNypriiHUMY PO3IJIaBaMU. 3 BUKOPUMCTaHHSAM LUX BilOMOCTEN
BCTaHOBJIEHO T€PMiH Ta TeMIIEPATypHUI iHTepBaj PyHHYBAaHHS OPUKETY IIPY HIOT0 3HAXO/KEHHI B METaJeBOMY Ta

IIJITAKOBOMY pO3IyIaBaX. PO3BUMHYTI TEOPETUYHI YSIBJIEHHS 1OJI0 MEXaHi3MY PO3YMHEHHS ODUKETIB B METAJIEBOMY Ta



IIJIAKOBOMY PO3ILJIaBaX. 3 BUKOPUCTAHHIM METOAVKHU OJJHAKOBO JNOCTYNHOI An(y3iliHOI OBEPXHi, METOLiB
XiMigHOTO, NeTporpagivHoro Ta peHTreHo(da30BOro aHaslidy, B TOMy 4UCi rpaHnyHoro mapy BK3M miciist KOHTakTy
3 BiINOBIITHUM METaJyPriilHUM PO3IJIaBOM, BCTaHOBJIEHO, 1JO: - B 3aJ1i30BYIJIELIEBOMY PO3ILJIaBi IIPOLEC
BM3HAYA€ThCS AU(QY3i€ro KPEMHIIO Ta BYIJIELI0 B 06'eM METaJly i CTae MOXJIMBUM IIiCJIst pyHHYBaHHS I11iBKU SiO2 Ha
IIOBEPxHi Kap6illy KPEMHiIO 32 PaXyHOK TEPMOYIApy; - B IIJIAKOBOMY PO3ILJIaBi IPOLIEC BU3HAYAETHCS XiMiYHOIO
peaxli€elo yTBOPEHHS JIETKOIUIABKUX 3'€lHaHb SiO2 3 IJIiBKU 3i CKJIaIOBUMU IIEPBMHHOIO KOHBEPTEPHOTO LIJIAKy Ta
iX ojasnpmUM [IEPEHOCOM B 06'eM IIJIAKOBOTO PO3ILJIaBy. 3 BUKOPUCTAaHHSIM BCTAHOBJIEHOT'O MEXaHi3My
PO34YMHEHHS 6PUKETIB po3p0o06ieHi OCHOBHI TEXHOJIOTiYHI 110J105keHHS BBOoLy BK3M B X07i KOHBEPTEPHOI IJIaBKU.
3rifHO 3 IPOBEAEHNMY TPOMUCTIOBUMU €KCIIEPMMEHTAMU TEXHOJIOTIS 3 BUKOPUCTAHHSIM Y IIMXTi 3a71i30BMiCHUX
KapO6illoKpeMHieBUX OPUKETIB, BATOTOBJIEHUX 3 BiIXOJiB BJIaCHOTO Ta CYMDKHUX BUPOOHULTB, B yMoBax [IpAT
"€BPA3 - IM3" 1o3BoJIsie CKOPOTATH IMTOMI BUTPATHU PifKoro 4aByHy Ha 1,97-2,63 Kr/T cTasi Ha KOKHU 1 KT /T
craii BBegeHoro BK3M (B mianasoHi nMToOMuX BUTPAT pigkoro yaByHy 870-940 kr/T). TexHiKO-€KOHOMIi4Hi
PO3paxyHKH JOLiIbHOCTI BUKOprcTaHHs BK3M BKasyloTh Ha MOXJIMBICTb 3HW)KEHHS COBiBapTOCTi cTaji Ha 2 IpH /T,
a BpaxoBYIOUU JOAATKOBUI NPUOYTOK Bifl JOJATKOBO BUPOOJIEHOI cTajli piuHMil eeKT ckuanae noHan 12 MiH.IrpH Ha

pik (0cO6GUCTHUI BHECOK aBTOPY -~ 75%)

2. The dissertation is enlightening actual scientific and technical problem of reducing liquid pig iron specific
consumption for 1 ton of BOF steel due to silicon carbide containing HBI. For the first time by determining the
thermal characteristics of silicon carbide containing HBI it is proved that thermal conductivity coefficient, which
changes with increasing temperature, for the test sample preform containing 50% slurry of carbide is not
expressed to a significant change trend that provides uniform heating of the briquette during melting in BOF. For
the first time on the basis of mathematical modeling results the temperature fields in the body of silicon carbide
containing HBI were determined taking into account the change of its components in the process of interaction
with liquid metallurgical melts. During dissertation work were developed theoretical ideas regarding dissolution
mechanism of briquettes in a metal and molten slag. Using the method of similarly available diffusion surface,
method of chemical, petrographic and X-ray-phase analysis, including the boundary layer of silicon carbide
containing HBI with an appropriate metal melt, it is found that: - In iron-carbon melt process is determined by
diffusion of silicon and carbon in the metal is possible after the destruction of SiO2 film on the surface of silicon
carbide due to thermal shock ; - In the melted slag process is determined by chemical reaction of formation of
low-melting SiO2 compounds with film with the components of the primary converter slag and its subsequent
transfer to the amount of molten slag. Using a set of briquettes dissolution mechanism the fundamentals of silicon
carbide containing HBI applications were developed.
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