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IIPOJYBKOIO
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Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOT'O CTYIIEHIO KaHAMAATa TEXHIYHMX HayK 3a clie-LianbpHicTio 05.16.02 -
Mertasnyprig 4OpHUX i KOJILOPOBUX METAJIIB Ta CIIeljia/IbHUX CIUIaBiB. HallioHasbHa MeTayprifiHa akajeMis YKpainuy,
criejanizoBana BueHa paga /1.08.084.03 npu HanioHasnbHi MeTanypriiHii akagemii Ykpainuy, M. JHinpo, 2020.
JuceprauiiiHa poboTa IpUCBsY€Ha BUPILIEHHIO aKTyaIbHOI 3a1a4i B o671acTi Te-opii i TexHosorii padinyBaHHS
BHCOKOBYTJIEL[€BOro pepoMapraHijio [ OTPUMaHHS cepeHbOBYTJIeljeBoro pepoMapraHijio B KOHBEpTEpax 3
IOHHUM AyTTSM. [IpoBeIeHO OLiHKY CY4aCHOTO CTaHy Ta IPO6JIeEM OTPUMAaHHS HU3bKOBYTJIELIEBUX MapraHLeBUX
¢depocnnasis. Ha nigcrasi ananizy (isuko-xXiMiuHMX 0COOIMBOCTEN BilOMUX CIIOCOOiB i MexaHi3Mmy fgedocdopariii

MapraHIleBUX CIIJIaBiB i YMOB JOCSITHEHHSI HEOOXiTHUX CTy-TIeHiB iepeBony ¢docdopy B MJIaKOBY daszy



OOGI'PYHTOBAHA TEOPETUYHO i €KCIIEPMMEH-TaJIbHO MifTBepIKeHa JOLiIbHICTb NPOBeJeHHs npolecy aedocdoparii
CILJIABY B OJIHY CTaJil0 3 BUKOPUCTAHHSM CyMillli, sIKa BKJIIOUa€ 3aJ1i3HYy OKQJINHY, BAalTHO, OKCUT Ta OPTOCHUJIIKAT
HaTPpilo, O J03BOJIMUJIO MNiABUIIUATH KoedillieHT HAaCKPi3HOr0 BUJIyY€HHS MApraHIjio 3 BUXiJHOI CUPOBUHU.
BuksitoueHH4 3i ckiiany marepianis 1151 gedocdopa-uii pTopucTrx 3'efHaHb MiIBUMINIIO €KOJIOTIYHY YACTOTY
npouecy padinyBaHHs. [[poBeieHO TEPMOIMHAMIYHNI aHali3 piBHOBAru ¢a3 B CUCTEMi MeTas-1JIaK-Ta3 CTOCOBHO
CKJIaHOi reTeporeHHoi cucteMi Mn-Si-Fe-Ca-P-C-O Ta BCTaHOBJIEHO BIIJIMB [TAPaMETPiB HA PiBHOBAXKHUI
PO3II0fiN eleMEeHTIB MiX ¢azaMu B IIPOLECi B3a€MO/Iii MapraHLeBUX IUXT 3 ByIJleleM Ta KpeMHieM. HasBHICTb B
PO3IJIaBi KPEMHIIO Ta YO0 BUCOKA CIIOPiAHEHICTb 10 KUCHIO IIPUBOAUTD [I0 IIEPEBAKHOIO OKUCJIEHHSI KDEMHIIO Ta
0JI0KyBaHHS OKUCJIEHHS MapraHijo. CTyIiHb BiTHOBJIEHHS MapraHIlio 3aJIeXKUTh Bifl BMiCTy BiJHOBHMKA - KDEMHIIO B
CIUIaBi. 3MeHIIeHHS BifTHOBJIEHHSI MapraHIIIo Bifjl3HAa-4€HO IIPU BMICTi KpeMHito oHaz, 50%, 1110 MOKJIMBO MOB'SI3aHO
31 3pOCTAHHSIM B’13KOCTi YTBOPEHOTO KMCJIOTO 1IJIAKY, 10 3MEHIIy€e MBUIKICTh MACOOOMIHHUX ITPO-11€CiB Ha MeXKi
posmnoginy miak-metan. ONTUMaNIbHUKM BMICT KpEMHIIO B CIJIaBi 1171 BiZHOBJIEHHS MapraHiiio CTaHOBUTh 20-22,5%,
10 BiJI[IOBila€ TOBAPHOMY CHUJIIKOMap-TaHL0. PO3BUHYTI ysBJI€HHS IIPO 3aKOHOMIPHOCTi MaCOOOMIHHUX Ta
TEIJIOBUX IIPOLECIB IPU CUJIIKOTEPMIYHOMY BiIHOBJIEHHI OKCU/IIB MapraHLio 3 IJIAKOBOTO PO3IIaBy B KOHBEPTEPI 3
IOHHUM OyTTSM. JI7151 36a71aHCOBAHOrO TEIJIOBOTO PESKUMY OOPOOKY, 3a-6€311eYeHHs CTIKOCTI PyTepOoBKU
KOHBepTepa Ta iHTeHcudikanii MacooOMiHy MiX HIJIaKOM Ta METAJIOM 3aCTOCOBAHO I1€PiOANYHICTb II01a4i KUCHIO Ta
aprony, 1o 3abe3-1eydye MigBUIIEHHS KODUCHOTO BUJIYYE€HHs MapraHLo. Po3po6eHo iHHOBalliliHy TEXHOJIOTII0
OJIEP>KaHHS CEPEIHBO BYIJIELEBOrO (pe-pOMapraHiiio OyueKC-IIPOLECOM «IyroBa €JEeKTPOIiY - Ta30KUCHEBUN
KOHBEpTeP 3 OHHOI [10/1auel0 eHeProHociiBy, o 3a6e3rnevye MiBUleHHS KOPUCHOTO BUIy9€HHSI MapraHiio 3
BUXiZHUX MaTrepiais Bif 83% no 86%. B ymoBax 3aBony kommnasii “Shanxi Yida Special Steel Group Co.Ltd” m.
Taittonanp, KHP Ha IpOMHUCIIOBUX I171a-BKaxX B 15T KOHBEPTOPi 3 IPOJYBKOIO KUCHEM i aproHOM I1pu padiHyBaHHi
MapraHle-BUX CILJIABiB 1711 OLEP>KAHHS 33JaHOTO I10 XiMiYHOMY CKJIaZly CepeIHbO BYIJIELIE€BOro (pepoMapraHuio i
METaJIeBOTO MapraHIfio, OTPMMAaHI mocinHi mapTii pagiHOBaHMX CI/IaBiB MApTaHIIO, CKJIAIM SIKUX BiJITOBiIal0Th
CTaHJAPTHUM 3HaYeHHsSIM. BMiCcT MapraH1iio B 1OCIiZHOMY CIIaBi ckiaanae 85...86%, 110 BiAnosigae BMic-Ty
MapraHIjlo B cepeJHbO ByrjeleBomMy ¢pepomapraii i gocsrae 1o 95% B MeTaneBO-My MapraHiii 6e3 MoripieHHs
MeTaJyprillHUX BJIACTUBOCTE; 30ibIINIIOCh 3arajbHe BUKOPMCTaHHS MAPTaHIIl0 B KOHBEPTEPHOMY Nepefet i
3MEHUIWJINCh BTPAaTH MapraH-1o 3i IIJIaKOM; JOCSITHYyTa BUCOKA [IPOAYKTUBHICTh KOHBEPTEPHOT'0O 00JIalHaHHSI IIpU
TEXHOJIOTi4Hii MPOCTOTI peaisalii po3pobseHoi TexHoJiorii. Kyo4yoBi cj10Ba: BUCOKOBYIJIELIEBU CIIIaB,
padinyBaHHS, Byrielb, pocPop, KOHBEPTEP, JOHHA NIPOAYBKA, KUCEHb, apPTOH.

2. The dissertation on competition of a scientific degree of the candidate of technical sciences on a specialty
05.16.02 - Metallurgy of ferrous and nonferrous metals and special alloys. National Metallurgical Academy of
Ukraine, Specialized Academic Council D.08.084.03. Dnipro, 2020. The dissertation is devoted to the solution of
the actual problem in the field of theory and technology of refining of high - carbon ferromanganese for receiving
medi-um - carbon ferromanganese in converters with bottom blast. An assessment of the current state and
problems of obtaining low-carbon manganese ferroalloys. Based on the analysis of physicochemical features of the
known methods and mechanism of dephosphorization of manganese alloys and conditions for achieving the
required de-grees of conversion of phosphorus into the slag phase, the expediency of the process of
dephosphorization of the alloy in one stage using a mixture comprising iron oxide is substantiated. sodium
orthosilicate, which increased the throughput of manganese from the raw material. Exclusion from the
composition of materials for dephospho-rization of fluorine compounds has increased the environmental
friendliness of the re-fining process. Thermodynamic analysis of phase equilibrium in the metal-slag-gas system
with respect to the complex heterogeneous system Mn-Si-Fe-Ca-P-C-O is performed and the influence of
parameters on the equilibrium distribution of elements between phases in the interaction of manganese charge
with carbon and silicon is established. The presence of silicon in the melt and its high affinity for oxygen leads to
the predominant oxidation of silicon and blocking the oxidation of manganese. The degree of reduction of
manganese depends on the content of the reducing agent - silicon in the alloy. Decreased manganese reduction
was observed at a silicon content of more than 50%, which may be due to an increase in the viscosity of the
formed acid slag, which reduces the rate of mass transfer processes at the slag-metal interface. The optimal



content of silicon in the alloy for the reduction of manganese is 20-22.5%, which corresponds to commercial
silicomanganese. Developed ideas about the laws of mass transfer and thermal processes in the silicothermal
reduction of manganese oxides from slag melt in a converter with a bottom blast. For a balanced heat treatment
mode, ensuring the stability of the converter lining and intensification of mass transfer between slag and metal,
the frequency of oxygen and argon supply is used, which provides an increase in the useful extraction of
manganese. An innovative technology for obtaining medium-carbon ferromanganese by the duplex process "arc
electric furnace - gas-oxygen converter with bottom energy supply" has been developed, which provides an
increase in the useful extraction of manganese from raw materials from 83% to 86%. In the conditions of the plant
of the company "Shanxi Yida Special Steel Group Co.Ltd" in Taiyunan, China on industrial melting in a 15t converter
with purge of oxygen and argon in refining manganese alloys to obtain a given chemical composition of medium
carbon ferromanganese and metallic manganese obtained refined manganese alloys, the compositions of which
correspond to standard values. The manganese content in the experimental alloy is 85... 86%, which corresponds
to the manganese content in medium carbon ferromanganese and reaches up to 95% in metallic manganese
without deterioration of metallurgical properties; the total use of manganese in the converter redistribution
increased and the losses of manganese with slag decreased; high productivity of the converter equipment at
technological simplicity of realization of the developed technology is reached. Key words: high-carbon alloy,
refining, carbon, phosphorus, converter, bottom purge, oxygen, argon.
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