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1. Po3po6ka i BIPOBaIPKEHHSI pecypco36epiraloyoi TeXHOJIOTii MigBUIEHHS CTIKOCTi QpyTepiBKU KOHBEPTEPA 3

BUKOPUCTAHHSIM MarHe3iaJbHUX MaTepiajliB Ha OCHOBI BITYU3HSIHOI CUDOBUHU

2. Development and implementation of a resource-saving technology for increasing the stability of the converter
lining using magnesium materials based on domestic raw materials

Pedepar:

1. lapanaiz K.M. Po3po6ka i BIpOBaJ>)KeHHS pecypco36epiralodoi TeXHOJIOrII MiIBUILIEHHS CTIMKOCTi PyTepiBKU
KOHBEPTEepa 3 BUKOPUCTAHHSIM MarHesiaJlbHUX MaTepiajliB Ha OCHOBI BITYM3HSIHOI CMPOBUHU Jlucepraliis Ha

300y TTsI HAYKOBOTO CTYIIEHS KaHIUaTa TEXHIYHUX HayK 3a creljanbHicTio 05.16.02 — «MeTasnypris 4OpHUX i
KOJIbOPOBUX METAJIIB Ta CHeljalbHUX CILJIaBiB». [HCTUTYT MIPOMUCIIOBUX Ta 6i3HEC TEXHOJIOTIN YKPAiHCbKOTO
Ilep’kKaBHOTO yHiBepCUTETYy HayKu i TexHosiorii, [IHinpo, 2024. lucepraniiiHa po60oTa IpUCBIYeHa BUBYEHHIO i
PO3BUTKY HayKOBHUX YSIBJIEHb IIPO OCOOGIMBOCTI BE/IEHHSI KOHBEPTEPHOI IJIABKM 32 YMOBHU ME€PiOJIMYHOr0 HAHECEHHS
rapHicaxy Ha po6ounii map QyTepiBKy, JUHAMIKU (OPMYBaHHS pOO0OYOro LIAKY HAa OCHOBi MarHe3WTOBUX BiIXO[IiB,
a TaKOX IEPIOIUYHOTO rapsiY0ro PEMOHTY METOLOM IIiZIBAPIOBAHHS CAMOPO3TIYHUMU MarHe3iajJlbHMMU MacaMu.

Po60Ta € KOMIIJIEKCHUM JOCJIiIPKEHHSM, 1[0 [PYHTYETHCSI HA BUKOPUCTaHHI pO3p0o06JIeHUX YHIKaIbHUX METO/IB



(i3sMYHOrO MOZEIOBAHHS Ta Cy4aCHUX METOAMK MAaTEMAaTUYHOTO MOJIE/IIOBAHHS. AZIEKBAaTHICTh CTBOPEHUX MOZEJEN
HiATBEPAKY€ETHCS CHIBBiIHOMEHHSIM Pe3yJbTaTiB MaTEMaTUYHOTO, Qi3MYHOTO MOJIEJIIOBAHHS Ta TEOPETUYHUX
IOCIIiIKEHDb 3 IDOMUCJIOBUMU €KCIIEPUMEHTAMU HAHECEHHS FapHICaXYy i MiBapIOBaHHS MiCLIb JIOKQJIBHOTO 3HOCY
(dyTepiBKU KOHBEpPTEPA. BCTaHOBIIEHO, 110 3 MiABUILIEHHSIM KiJIbKOCTI AUCIIEProBaHoi TBEPAOI (HEPO3UMHEHOI) a3u
y IIJIaKy AOro B'S3KiCTb 3pocTae. [Ipu [ocsirHeHHi KOHLeHTpalii 7-9% «3epHOBOI» a3y 1JIaK Mae «3aJ0BIJIbHY»
B'SI3KICTb [1J11 BUKOHAHHS ollepallii Habpu3KyBaHHsI. A 3i 30i7bII€HHSIM KiIbKOCTi «3epeH» 10 10% i 6inbiue
criocrepiraeTbcs piske mifgBUILEHHS B'I3KOCTI NIOB'A3aHe 3 IHTEHCUMBHOIO reTeporeHisauii posmiasy. Briepiue
c(pOpMyIbOBAHO KOHLENTYaJIbHMAN MiAXiM 40 XiMiKO-TPaHyJIOMETPUYHUX NIapaMeTpiB MOIUQIKaTOPiB, 110
IO3BOJISIIOTH 320€3I1eYnTH 1iijIecIIpsiIMOBaHe yIpaBiliHHS (Pi3NKO-XIMIYHUMU BIACTUBOCTSIMU KiHII€BOT'O
KOHBEPTEPHOTro 11y1aKy. HasgBHICTb y MarHesiaJlbHOMy OpHKETi BaXXKOPO3UMHHUX KOMIIOHEHTIB y KisIbKOCTi 60 - 65%
(mac.), 3 axux moHanMmenue 80%, MaloTh GPaKLilo 2-6 MM, 3a0€311€4yI0Th HEOOXiTHUN 06CAT «3€pPHOBOTO»
HaIoOBHIOBaYa i GOpPMYyBaHHS apMATyPHOTO «CKeJleTa» B OXOJIOMKEHOMY rapHicaxi. [Ipy 11bOMY JIeTKOPO3YMHHUI,
IpibHOAMCIIEpCHUM, MarHe3iiHNI1 KOMIIOHEHT, B3ITUM y KifbKocTi 40 - 45% (mac.) Hacuuye 11aK OKCUAOM MarHiio
10 piBHA 7-8%, B>X€ B NEPILi CEKYHIIM ITPOLIECY PO3AyBaHHS. [IpakTUYHe 3HaY€HHS MalOTh 3alIpOIIOHOBAHI Ta
BIIPOBA/I’KEHi B TEXHOJIOTIYHUI ITPOIieC peKoMeHAallil 1010 BU6opy GiiociB 119 GOpMyBaHHS rapHicaxy 1s
HaHeCEHHS Ha pobouy NoBepxHIO QyTepiBKU KOHBEPTEPA i IapaMeTpiB HAaHEeCEeHHS TapHicaxy, a TakKoX BUOOPY
KOMIIOHEHTIB (pJIIoCy, B TOMY UMCJI 3 BiZIXO/1iB MarHe3iaJlbHUX BUPOOiB. 3aCTOCyBaHHS po3pobsieHux QiociB
IO3BOJISIE MiABUILMTY CTIMKICTh PyTE€piBKA KOHBEPTEPa, MiHIMi3yBaTy MMTOMi BUTPATH iMIIOPTHUX BOTHETPUBIB Ha
OCHOBI MarHe3uTy, a TAKOX MiIBULIUTYA IPOJLYKTUBHICTb KOHBEPTEPA. PO3p06IIeHi TEXHOJIOTIUHI peKOMeHalLii
3a0€31e4yIoTh [iJBUIIeHHS CTIMKOCTI poboyoro mapy ¢yTepiBK1 KOHBepTepa i, BiANIOBifHO, BMEHIIYIOTh ITUTOMY
BUTpaTy BOTHETPUBIB y cepenHbomy Ha 1,2 - 3,5 Kr/T crasi. [[pakTruyHe 3Ha4Y€eHHs MaloTh 3aIIPOIIOHOBAHI Ta
BIIPOBAJ’KEHI B TEXHOJIOTIYHMI ITPOLLEC PEKOMEHIallii o0 BUOOPY MarHesiajlbHUX, CAMOPO3TiYHHUX,
IiABapIOBaJIbHUX MAcC [1JI1g Fapsiioro PEMOHTY 30H BUIIEPEIPKaI0UYOoTo (JIOKaJIbHOTO0) 3HOCY (QyTepiBKU KOHBEPTEpa.
3acTocyBaHHs po3po06JIeHUX BITYM3HSIHMX CAMOPO3TIiYHUX Mac [103BOJIsI€ IPAKTUYHO [IOBHICTIO MiHiMi3yBaTu
3QJIEXKHICTDb MiANPUEMCTB Bifl iMIIOPTHUX aHAJIOTIB, MiIBUIIUTY CTiMKiCTh (PyTEPiBKU arperaris i iX NPOAYKTUBHICTS,
a TaKOXX 3HU3UTH NTUTOMI BUTpatu BorueTpusiB Ha 0,003 - 0,01 kr/T ctani. Kio4oBsi cjoBa: KOHBEPTEP, PyTePiBKa,
BUIIEpeI>Kalouuil 3HOC, rapsiunii peMOHT, HAOpU3KyBaHHS 11JIaKy, MarHesiasnbHi dutocu mogudikaTopy,

I'Ii,ﬂBapIOBaHHS:I7 CaMOpOBTi‘-IHa Maca, MTUTOMI BUTPATHU.

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.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHi HAYKOBI TOCIIIPKEHHS 3 HANGIIbII
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