O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0413U000273
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 28-01-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kysnenos Jlenuc IOpiiioBuy

2. Kuznetsov Denis Yuriyovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crIeniajIbHOCTI: 05.16.02

Ha3Ba HayKoOBOi CIIELiaJIbHOCTI: MeTasyprisi YOpPHUX i KOJILOPOBUX METAJIIB Ta CIEliabHUX CIIJIaBiB

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 27-12-2012

CreniaJbHICTh 3a OCBITOIO: 7.0904041

Micue po60oTH 34,00yBayva: I0H6aChKUii iep)KABHMIA TEXHIYHMIT YHIBEPCUTET

Kopg 3a €IPIIOY: 02070708

Micue3HaxoaKeHHS: 93120, M. JlucuyaHcek Jlyranceka o6, nip. [lepemoru, 84

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): [ 11.052.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIoHGACHKUIA IePKaBHUI TEXHIYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070708

Micuesnaxo,rm(eﬂnﬂ: 93120, M. JIucuyaHcbk Jlyranceka o061, nip. Ilepemoru, 84

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 53.31.23

Tema gucepranii:
1. Po3BUTOK Teopii po3nofiily KPEMHIIO Mi>K METAJIOM i IIJIaKOM Ta BJJOCKOHAJIEHHSI TEXHOJIOTii BUDOOHUIITBA

MaJIOKPEMEHUCTUX CTaJIEN B arperari KiBu-mid

2. The development of the silicon distribution theory between metal and slag and improving production
technology of low-silicon steels in ladle-furnace unit

Pedepar:

1. O6'eKT mocCimpKeHHs - NIpoLec padiHyBaHHS MeTajly IIPU MOro Nno3amivHiil 06-po6Li B arperarti Kiem-mnid. Meta -
BIOCKOHAJIEHHSI TEXHOJIOTII 1103aniyHoi 06p0oOKM MajJlOKpEMEHUCTHX CTajlell B arperari KiBI-1iy, mo 3abesnevye
perjaaMeHTOBaHUI BMICT KDEMHIIO IIJIIXOM HOT0O BUIAJIEHHS 3 METAJy B CTAJIEPO3JIMBHOMY KOBIIi, HA OCHOBI
PO3BUTKY TEOPETUYHUX YSBJIEHb [IPO MEXaHi3M IPOLECIB BiTHOBJIEHHS i OKACJIEHHS] KDEMHIIO B CUCTEMi MeTal-
msak. Y po60Ti BUKOPUCTaHi TEOPETUYHI i EKCIIEpUMEHTAJIbHI METOAM AOCIIKEHHS, SIKi 6a3yI0TbCSI HA OCHOBHUX
IIOJIOKEHHSX Teopii MeTaypriiHux i MacooOMiHHUX npoLeciB. JIabopaTopHi OCIiIKEHHS OKUCTIOBATIBHO-
BiJHOBHUX IIPOLIECiB Mi’K METaJIOM i IIIJIAKOM IIiJI 4ac 103aniyHoi 06pOOKY BUKOHAHI B 1aBOpaTOPHii KPUIITOJIOBI
neyi. [Ipomuciosi gocigKeHHs e(eKTUBHOCTI TEXHOJIOTII BUIaIeHHsI KDEMHIIO B CTaJIEpPO3JIMBHOMY KOBLII
BUKOHaHi B arperarti KiBui-mid [TAT "AsryeBCbKUI1 MeTasypriliHUi KOMOIHAT" 3 BUKOPUCTAHHSIM METO/y TIJIaHyBaHHS

exkcriepuMeHTy. I1ix yac gocifgkeHp BUKOPUCTaHI Cy4acCHi MPUIaivu KOHTPOJIIO TEMIIEPATYPHUX YMOB I103aI1iYHOI



00pOOKY CTaJli, CKaHyBaJIbHUI peHTreH-(JIyOPECLIEHTHUM CIIEKTPOMETP AJ1s1 XIMIYHOTO aHasi3y 1j1aKy, BAKYYMHUI
ONTUYHUI €MICIHHUI CIIEKTPOMETP IJ151 XIMIYHOTO aHasli3y MeTasly, 3BaKyBaJIbHE €JIEKTPOHHE YCTaTKyBaHHS. 114
MaTeMaTU4YHOro MOJIeIOBaHHS (Pi3nKO-XiMiYHUX i TEXHOJIOTIYHMX MTapaMeTpiB Mo3ariyHoi 06pOOKU, a TAKOXK [IJISI
CTaTUCTUYHOI 06po6KHU gaHux Bukopucrana [IEOM. Briepiie BCTaHOBJIEHNI Me€XaHi3M 3HEKPEMHIOBAHHS
HU3bKOBYTJIELIEBOI MAaJIOKDEMEHUCTOI PO3KUCIJIEHOI ayltoMiHieM cTani pu ii 06po6Li i BiTHOBHUM IIJIaKOM B
arperari KiBII-Ti4 B pe3yJbTaTi IPOTiKaHHA peaklii CUIIIKOTEPMIYHOIO BiZJHOBJIEHHS MarHito. Onepskanu
[OQ/IBIINI PO3BUTOK YSIBJIEHHS ITPO BILJIMB [IAPHUX PEaKLiil Ha KiHETUKY BiJHOBJIEHHSI KPEMHIIO B 3aKJIIOYHOMY
nepiofi ofep>KaHHA B arperari KiBuI-11i4 HU3bKOBYTJIELEBOI MaJIOKPEMEHUCTOI PO3KUCIIEHO] alllOMiHieM cTaJli.
Briepie BCTaHOBJIEHUI MEXaHi3M, IO PErJIaMeHTYe 3MiHy BMICTY aJIIOMiHIIO i ByTJlell0 B HU3bKOBYIJIELEBiii
3HEKPEMHIOBAaHHSM LJIIXOM I10Ja4i OKCHIY MarHilo B 06J1aCTb TOPiHHS €JIEKTPUYHMX AYyT. Briepiie Bu3HayeHa
YacTKa KPEMHIIO, BiTHOBJIIOBAHOTO i3 KPEMHE3EMY LIJIAKy [IPU OJ€P’KaHHi B arperari KiBII-11i4 HU3bKOBYTJIELEBOI
MaJIOKPEMEHUCTOi PO3KUCIeHO] anoMiHieM crtasi. Po3pobieHa TexHOoTis BripoBamkeHa Ha [TAT "AmdeBChKuUit
MEeTaJIypriiHui KOMOIHAT", NigTBEpIyKEHMI eKOHOMIYHMNH edeKkT ckiaB 313092 rpH. Chepa BUKOPUCTAHHS -

rosarniyHa o6pobKa MaJIOKPEMEHHUCTOI CTaJjli B arperari KiBII-mid.

2. The subject of research - process of metal refining during its treatment in a ladle furnace. The goal of research -
technological development of low-siliceous steel secondary refining in a ladle furnace, which provides regimented
silicon content by means of its removing from the metal in the ladles, based on development of theoretical model
concerning the process mechanism of silicon recovery and oxidation within the system metal-slag. We used the
theoretical and experimental approaches, which are based on fundamentals of metallurgical and mass transfer
processes theory. Laboratory studies of redox reactions between metal and slag during the ladle treatment were
performed in the laboratory kryptol furnace. Industrial research on the effectiveness of silicon removal in the steel
ladle technology was carried out in the ladle furnace of PJSC Alchevsk Metallurgical Plant, using design method.
Modern control members of secondary refining temperature conditions, scanning X-ray fluorescence
spectrometer for chemical analysis of slag, a vacuum optical emission spectrometer for metal chemical analysis
and electronic weighing equipment were used through studies. The PC was used for mathematical modeling of
physical, chemical and technological parameters of secondary refining, as well as for statistical data processing.
The mechanism of desiliconization of aluminum-killed low-carbon and low-siliceous steel in the process of its
treatment with reducing slag in the ladle furnace as a result of sylicothermical magnesium recovery reaction was
discovered for the first time. There was developed the idea of the pair reactions effect on the kinetics of silicon
recovery during the final period of producing of aluminum-killed low-carbon and low-siliceous steel in a ladle
furnace. For the first time there was discovered the the mechanism regulating aluminum and carbon content in
aluminum-killed low-carbon and low-siliceous steel in the process of its treatment in the ladle furnace while
desiliconization by feeding magnesium oxide to the combustion region of the electric arcs. The proportion of
silicon recovered from silica slag during the process of producing of aluminum-killed low-carbon and low-
siliceous steel in a ladle furnace was determined. The technology implemented at PISC Alchevsk Metallurgical
Plant, confirmed economic impact was 313092 UAH. Field of application - low-siliceous steel secondary refining in
a ladle furnace.
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