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1. Illapanain K.M. Po3po6ka i BipoBajikeHHs pecypco30epiraiouoi TeXHOJIOTII MifiBUIleHHS CTilIKoCTi PpyTepiBku
KOHBEPTEPA 3 BUKOPUCTAHHSIM MarHe3iaJlbHUX MaTepiasliB Ha OCHOBI BITYM3HSIHOI CMPOBMHY Jlucepraliis Ha
3100YyTTSI HAYKOBOTO CTYIE€HS KaHIUAATa TEXHIYHMX HAyK 3a crienianbHicTio 05.16.02 - «MeTasnyprist YOpHUX i
KOJIbOPOBUX METAaJIiB Ta CHeljalbHUX CILJIaBiB». [HCTUTYT IPOMUCIIOBUX Ta 6i3HEC TEXHOJIOTIN yKpaiHChKOTO
Ilep>XaBHOTO YHIBEpCUTETY HayKH i TexHouiorii, [IHinpo, 2024. luceprauiiina po60Ta IPUCBAY€HA BUBYEHHIO i

PO3BUTKY HAYKOBUX YABJIEHDb IIPO 0COOJIMBOCTI BEIOEHHS KOHBepTepHOi IJIaBKU 34 YMOBU HepiO,I[I/I‘{HOTO HAHECEHHS



rapHicaxy Ha pobounii map QyrepiBky, TuHaMiKu GOPMYBaHHS POOOYOro IIIAKY HA OCHOBI MarHe3UTOBUX BiIXO[IiB,
a TaKOX MePiOAUIHOTO rapsguoro pEMOHTY METOJOM IiZIBAPIOBaHHS CaMOPO3TiYHMMU MarHe3iaJlbHUMU MacaMmH.
Po6oTa € KOMIIJIEKCHUM JOCJiIPKEHHSM, IO [PYHTYETHCSI HA BUKOPUCTaHHI pO3p006JIeHUX YHIKaIbHUX METO/IB
(i3sMYHOrO MOZEJIOBAHHS Ta Cy4aCHMX METOAMK MAaTEMAaTUYHOTO MOJIEJIIOBAHHS. AZIEKBAaTHICTb CTBOPEHUX MOZEEN
iTBEPAXYEThCS CIiBBiTHOLIEHHSIM Pe3yJbTaTiB MAaTEMAaTUYHOTO, Pi3UYHOrO MOJEJIIOBAHHS Ta TEOPETUYHUX
IOCJIiIKEHD 3 IPOMUCJIOBUMU €KCIIEPUMEHTAMU HAHECEHHS FapHiCaXy i MiIBapIOBaHHS MiCLlb JIOKQJIBHOTO 3HOCY
(dyTepiBKu KOHBEpPTEPA. BCTaHOBIIEHO, 110 3 MiABUILIEHHSIM KiJIbKOCTI AUCIIEProBaHoi TBEPAOI (HEPO3UMHEHOI) aszu
y HIJIAKy MOro B'SI3KiCTb 3pocTae. [Ipy gocsirHeHHi KoHLeHTpauii 7-9% «3epHOBOi» (a3u 11aK Ma€ «3a0BilIbHY»
B'SI3KICTb [1J11 BUKOHAHHS ollepallii Habpu3KyBaHHsI. A 3i 30iIbII€HHSIM KiNbKOCTi «3epeH» 1o 10% i 6inbiue
CIIoCTepiraeTbCs piske MiABUIIEHHS B'I3KOCTI IIOB'A3aHE 3 IHTEHCUMBHOIO reTeporeHisaiii posmiasy. Briepie
c(pOpMyJIbOBAHO KOHLENTYaJIbHMN MiAXi 70 XiMiKO-TPaHyJIOMETPUYHUX NIapaMeTpiB MOIUQiKaTOpiB, 110
I03BOJISIOTh 3a0€3M1€UNTH LiJIeCIIPSIMOBAHE yIIPaBIiHHS (Pi3sMKO-XiMiYHUMHU BIACTUBOCTSIMU KiHLIEBOTO
KOHBEPTEPHOro 11aKy. HasgBHICTb y MarHesiaJlbHOMy OpHKETi BaXXKOPO3UMHHUX KOMIIOHEHTIB y KisibKOCTi 60 - 65%
(mac.), 3 axux moHanMmenue 80%, MaloTh QpakLio 2-6 MM, 3a0€311€4yI0Th HEOOXiTHUN 06CAT «3€pHOBOTO»
HaIOBHIOBA4a i OPMYBaHHS apMaTyPHOTO «CKEJIETa» B OXOJIOAKEHOMY rapHicaxi. [1py bOMY JIETKOPO3YMHHNI,
IpibHOAMCIIEpCHUM, MAarHe3iHNI KOMIIOHEHT, B3ITUN y KisibKocTi 40 - 45% (Mac.) Hacu4ye 1I1aK OKCUAOM MarHiio
10 piBHA 7-8%, BXKe B IEpIIi CEKYHU MPOLIECY PO3AyBaHH. [IpakTUYHE 3HaYE€HHS MAIOTh 3aIIPOIIOHOBAaHI Ta
BIIPOBAKEHI B TEXHOJIOTIYHUI ITPOLIEC PEKOMEHallii o0 BUO0PY (JItociB A1 (POpMyBaHHS rapHicaxy AJis
HaHECEHHS Ha pob04y NOBepxHIO (yTepiBKU KOHBepTEpPa i IapaMeTpiB HAaHECEHHSI FapHiCaxy, a TaKOX BUOOPY
KOMIIOHEHTiB (pJIocy, B TOMY YMCJI 3 BiZIX0/1iB MarHesiajlbHUX BUPOOiB. 3aCTOCyBaHHS po3pobsieHux QiociB
I03BOJIsIE NMiABUILMTH CTIMKiCTh yTepiBKM KOHBEPTEPA, MiHIMi3yBaTy IMTOMi BUTPATH iMIIOPTHUX BOTHETPUBIB Ha
OCHOBi MarHe3uTy, a TaKOX MiIBULIUTY NPOAYKTHUBHICTh KOHBepTepa. PO3p06IeHi TEXHOJIOTIUHI peKOMEeH ALl
3a0€3Me4yIoTh [iIBUIIeHHS CTIKOCTI poboyoro mapy ¢yTepiBKu KOHBepTepa i, BiANOBifHO, BMEHIIYIOTh ITUTOMY
BUTpaTy BOTHETPUBIB y cepegHbomy Ha 1,2 - 3,5 Kr/T ctasi. [I[pakTryHe 3Ha4Y€HHs MalOTh 3aIIPOIIOHOBAHI Ta
BIIPOBAPKEHI B TEXHOJIOTIYHUI ITPOLIEC PEKOMEHallii o010 BUOOPY MarHesiajlbHUX, CAMOPO3TIiYHHUX,
IiBapIOBaJIbHAX MacC [1JIsl Tapsid0r0 PEMOHTY 30H BUIIEPEKAIOUOTO (JI0OKAJIbHOTO) 3HOCY (QyTepiBKM KOHBEpTEpa.
3acrocyBaHHS po3po06JIeHUX BITYM3HSIHMX CAaMOPO3TiYHUX Mac [103BOJIs€ [IPAaKTUYHO [TOBHICTIO MiHiMi3yBaTu
3aJIEXKHICTb MiANPUEMCTB BiJl iMIIOPTHUX aHAJIOTIB, MiIBUIIUTY CTiNKICTh (yTEPiBKU arperaris i iX NPOAYKTUBHICTS,
a TaKOX 3HU3UTHU NUTOMI BUTpaTy BorHeTpusiB Ha 0,003 - 0,01 kr/T crani. Kio4oBi cyioBa: KOHBepTep, (PyTepiBKa,
BUIIEPEIKA0YUi 3HOC, Fapsiunil pEMOHT, HAOpU3KyBaHHS IIJIaKy, MarHesianbHi docu mogudikaTopu,

i BapIOBaHHS, CAMOPO3TiYHA Maca, MUTOMi BUTPATH.

2. Sharandin K.M. Development and implementation of a resource-saving technology for increasing the stability of
the converter lining using magnesium materials based on domestic raw materials The thesis for the degree of
Doctor of Philosophy (Ph.D) by specialty 05.16.02 - "Metallurgy of ferrous and non-ferrous metals and special
alloys". Institute of industrial and business technologies Ukrainian state university of science and technologies,
Dnipro, 2024. The dissertation work is devoted to the study and development of scientific ideas about the features
of BOF process under the condition of periodic application of slag splashing on the working layer of the lining, the
dynamics of the formation of working skull based on magnesite waste, as well as periodic hot repair with self-
flowing magnesium masses. The work is a complex study based on the use of developed unique methods of
physical modeling and modern methods of mathematical modeling. The adequacy of the created models is
confirmed by the correlation of the results of mathematical, physical modeling and theoretical studies with
industrial experiments of applying slag splashing technology and hot repair the places of local wear of the
converter lining. It was established that with an increase in the amount of dispersed solid (insoluble) phase in the
slag, its viscosity increases. When a concentration of 7-9% of the "grain" phase is reached, the slag has a
"satisfactory" viscosity for the splashing operation. And with an increase in the number of "grains" up to 10% or
more, a sharp increase in viscosity is observed due to intense heterogenization of the melt. For the first time, a
conceptual approach to the chemical and granulometric parameters of the modifiers was formulated, allowing to
provide purposeful management of the physical and chemical properties of the final converter slag. The presence



of poorly soluble components in the magnesium briquette in the amount of 60 - 65% (by weight), of which at least
80% have a fraction of 2-6 mm, provide the necessary volume of "grain" filler and the formation of the reinforcing
"skeleton" in the cooled skull. At the same time, the easily soluble, finely dispersed, magnesium component, taken
in the amount of 40-45% (by mass), saturates the slag with magnesium oxide to the level of 7-8%, already in the
first seconds of the splashing process. The recommendations proposed and implemented in the technological
process regarding the selection of fluxes for the formation of skull for applying to the working surface of the
converter lining and the parameters of applying the skull, as well as the selection of flux components, including
from waste magnesium products, are of practical importance. The use of the developed fluxes makes it possible to
increase the stability of the converter lining, minimize the specific costs of imported refractories based on
magnesite, and also increase the performance of the converter. The developed technological recommendations
provide an increase in the stability of the working layer of the converter lining and, accordingly, reduce the
specific consumption of refractories by an average of 1.2 - 3.5 kg /t of steel. The recommendations proposed and
implemented in the technological process regarding the selection of magnesium, self-flowing hot repair masses for
local wear of the converter lining are of practical importance. The use of developed domestic self-spreading
compounds allows almost completely minimizing the dependence of enterprises on imported analogues,
increasing the stability of the lining of units and their productivity, as well as reducing the specific consumption of
refractories by 0.003 - 0.01 kg /ton of steel. Key words: BOF, refractory lining, local wear, hot repair, slag splashing,
magnesium flux modifiers, self-flowing hot repair mass, specific costs.
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