O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U032005

Jep>kaBHUH peecTpauiliHUII HOMeP: 0123U104140

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 12-07-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3rsiy norisziB Ha TEOPETUYHI Ta TEXHOJIOTIYHI aCIIeKTH MeTasTyprifiHUX IIPOLECiB 3 METOI0

MiJBUIIEHHS SIKOCTi, EKOHOMIYHOI €(PEKTUBHOCTI Ta €KOJIOTIYHOCTI METaJIONPONYKILii
IToyaTok eTamy: 09.2023
3akiH4YeHHs eTamy: 052024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a60 ITIB ¢izuyHOi 0c00H): [lepxasuuii Bumumii

HaByasIbHUM 3aKyap, "[Iprua3oBCLKUM IepKaBHUM TEXHIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070812

Micue3Haxoa KeHHS: By/. YHiBepcuTeTchbKa, 6y, 7, M. Mapiynonb, JJonenpka 0671., 87555, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380629333416, 380629529924

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB pizuuHO0i 0cO6H): lepkaBHuil BUmMIA

HaByaJIbHUM 3aKyap, "[Iprua3oBCbKU Iep>KaBHUY TEXHIYHUI YHIBEPCUTET"

Kog, 3a €EIPIIOY: 02070812

Micue3Haxoa KeHHS: By YHiBepcuTeTchbKa, 6y, 7, M. Mapiynonb, JJonenpka 0671., 87555, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380629333416

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7706 - 6e3nyaTHO (AOroBip MPO HAYKOBO-TEXHiYHE CIiBPOOITHHIITBO, TOIL0)



VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Posryisapn norsaniB Ha TEOPETUYHI Ta TEXHOJIOTIYHI ACIIEKTA METATYPriiHUX MIPOLECIB 3 METOIO MiJBULIEHHS SIKOCTI,

€KOHOMIYHOi €(PEKTUBHOCTI Ta €KOJIOTIYHOCTI METANONPOLYKILii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Consideration of views on theoretical and technological aspects of metallurgical processes in order to improve the
quality, economic efficiency and environmental friendliness of metal products

Pedepar yKpaiHCBKOIO:

OO6’eKXT IOCIIIPKEHHS Y IIEPIIOMY pPO3/iJii: IPolleC CaMOBiIHOBIEHHS! IUCIIEPCHUX YaCTOK 3a/i30rpadiToBux
BiX0[iB MeTasnyprii. MeTa focCiIpKeHHS: 3HalTH aieKBaTHUI MaTeMaTUYHUI ONIMC IIPOLIECY C L0 €(PEKTUBHOTO
BIIJIMBY Ha MOT0 KiHETUYHi MIApaMETPH, IO 3a0€3M1eYyBaTUMYTh OTPUMAHHS MaTepiaiy 3 3aBIaHUMU
eJ1eKTpOo(i3NIHMMU BIACTUBOCTSIMU. MeToM NOCiIKEHHS Ta arlapaTypa: BUKOHAHHS €KCIIepUMEeHTaIbHUX
IOCIIiIKEHb, aHaJIi3 HAYKOBO-TEXHIYHOI Ta IATEHTHOI JiTEPaTyPHU., BAKOPUCTAHHS TOIIOKIHETUYHOTO aHaJIi3y.
JloBeneHo, 1110 TOMOKIHETUYHUI aHali3 Ipoliecy KapOboTEPMiYHOTO CaMOBiZHOBIEHHS AUCIIEPCHUX 3Pa3KiB
"BIOCTUT-TPa@iT" MOKJIMBO 3aCTOCOBYBATHU 1,151 TPOLIECY BiTHOBJIEHHS OKCUY 3aJli3a 3 BAKOPUCTAHHSM PiBHSIHHS
ABpami - €podeeBa B cyKynHOCTi 3 pouenypoto lllapna - XeHkoka. O6uncieHa ysiBHA €Heprisi akTuBallii 1jboro
npouecy, Ea, nopiBHioe 141,34 x]JI)k /MOJIb. i IOKa3aHO, 1O NPOLEC JIMITyeTbCSl peaklielo rasudikallii Byriento.
O6’'eKTOM [OCIIIKEHHS Y IPYroMy pO3Liji € mponec 06po6Ku cTali y IpoMikHOMY KiBii MBP3 nopomkoBum
IpoTtoM 3 MogudikaTopom MeTa — 3HaUTU ONTUMAaJIbHI TEXHOJIOTIYHI TapaMeTpu BIJIMBY MOIu(diKaTOpy Ha SIKICTh
HU3bKOBYIJIELIEBOI CTajli Ta BUBHAUMTY ONTUMAJIbHUI CIIOCI6 BBEJEHHS [IOPOLIKOBOrO JPOTY y IPOMIXKHUIA KiBl, 1110
3a0€3Me4YUTh BUCOKUI PiBE€Hb 3aCBOEHHS Kabllil0. ONTUMAJIbHUM CJIifl BBaKAaTH BBEJEHHSI MOIUQIKAaTOPy y BUIJISAA]L
NOpOIKOBOro ApoTy 3 SiCa. HasBHicTb cTaseBoi 060J10HKH, B SKill 3HAXOOUTbCSI MOAU(IKaTOp CTBOPIOE YMOBH, IIPU
skux Ca BUBIJIBHIOETHCS 3 Li€i 000JI0HKY IicJ1s ii TOBHOT'O PO3IJIaB/IeHHs! Y HUXKHIX TOPU30HTaX METajeBOro
po3IyIaBy. Maiouu HU3bKY TEMIIEPATYPy PO3IJIaBIAEHHS i KUIIIHHS, @ TAaKOXK 3HAYHO MEHIIY TUTOMY Bary y
MIOPiBHAHHI 3 ME€TaJIEBUM PO3IIJIaBOM, KaJbLiil IPOXOIUTh HACTYIIHI CTafil B3aeMOZii 3 HUM: PiIKUI CTaH - CTaH
KUMIHHS MoaudikaTopy - cTaH rnepeTBopeHHs Ca y nap. [Ipu LboMy CyTTEBO 301/IbIIYETHCSI KOHTAKTHA IOBEPXHSI
MoaudiKaTOpy 3i CTAJUIIO i K Pe3yJIbTaT - MiJBULLYETHCS CTYIIiHb IOr0 3aCBOEHHS. BCTaHOBJIEHO, 110 JOBXKUHA

WISIXy i TpuBaslicTh nepebyBanHs [1]] y pifkiil cTai o ii po34YMHEeHHs 3aj1eXXaTh Bifj IBUAKOCTI ii BBeIeHHSI.

Pedepar aHIJIiHCBKOIO:

The object of research in the first chapter: the process of self-recovery of dispersed particles of iron-graphite
metallurgy waste. The purpose of the research: to find an adequate mathematical description of the process with
the aim of effective influence on its kinetic parameters, which will ensure obtaining a material with the desired
electrophysical properties. Research methods and equipment: performing experimental studies, analysis of
scientific and technical and patent literature, use of topokinetic analysis. It has been proved that the topokinetic
analysis of the process of carbothermal self-recovery of dispersed samples "Wustite-graphite" can be applied to
the process of iron oxide reduction using the Avrami-Yerofeev equation in combination with the Sharpe-Hancock
procedure. The calculated imaginary activation energy of this process, Ea, is equal to 141.34 kJ /mol. and it is shown
that the process is limited by the carbon gasification reaction. The object of the research in the second section is
the process of processing steel in the intermediate ladle of the MBRZ with powder-coated wire with a modifier.
The purpose of the study is to find the optimal technological parameters of the effect of the modifier on the quality
of low-carbon steel and to determine the optimal way of introducing powder-coated wire into the intermediate
ladle, which will ensure a high level of calcium assimilation. The introduction of the modifier in the form of SiCa
powder wire should be considered optimal. The presence of a steel shell in which the modifier is located creates
conditions under which Ca is released from this shell after its complete melting in the lower horizons of the metal



melt. Having a low melting and boiling temperature, as well as a much lower specific gravity compared to the metal
melt, calcium undergoes the following stages of interaction with it: liquid state - the boiling state of the modifier -
the state of transformation of Ca into steam. At the same time
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: 3anponoHoBaHa METOAMKA BiJHOBIEHHS OKCHLY 3aJ1i3a ByIJIELbBMICTKUM
MarepiasioM,00urcIIeHa ySIBHA €HEeprisd akTUBallii IpoLecy BiIHOBIEHHS, BUSBJIEHO JIIMITyIOUa JIaHKa B
3aIIPOIIOHOBAHOMY MexaHi3Mi BiIHOBJIEHHSI- peakiis ra3udikarii Byriero.. TexHosoris 06pobku posmiasy SiCa y
IIPOMI>XKHOMY KOBIIIi 3 MUTOMO!0 BUuTpaToo 0,5-0,7 KT /T cTaji NigBUIIYIO0 CTYMiHb 3aCBOEHHS Kasbliiio Ha 10-15%.y
IIOPiBHSIHHI 3 0OPOOKOIO Y CTaJI€PO3IMBAIbHOMY KOBILi. Po3pobseni cuctemu EMII st coproBux i 6;omosi MEP3
326€311e4yIOThb IOJIMIIEHHS IKOCTi 6€31ePEePBHO-JIUTUX 3arOTOBOK i 3HVDKEHHS KalliTaJIbHUX Ta €KCILTyaTaliiiHUX

BUTpaT B 1,5-2,0 pa3u B NOPiBHSHHI 3 3apyOLKHUMU aHAIOTaMMU.

HasBa HTII aHr1ificbKO¥0: The proposed technique for the recovery of iron oxide with a carbon-containing
material, the imaginary activation energy of the recovery process was calculated, the limiting link in the proposed
recovery mechanism was revealed - the carbon gasification reaction. the degree of absorption of calcium by 10-
15% compared to processing in a steel ladle. The developed EMF systems for grade and bloom CC ensure the
improvement of the quality of continuously cast billets and the reduction of capital and operating costs by 1.5-2.0
times compared to foreign analogues.

HTII, axy nepenba4asocss CTBOPHTH:

IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: TexHoJorii, MeTosu, Teopii

l'asmy3b 3acTocyBaHHs: C 24.10 - BUpOGHHUIITBO YaByHy, CTasli Ta HepoCILIaBiB
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Hassuicts 6araToi KizbKOCTi quicriepCHUX 3as1i30 rpadiToBuX BiIX0iB METAJYPTii — 1€ iHHa
CHUPOBUHA [J151 OTPUMAHHS MaTepialiB, SIKi BOJIOAIIOTh YHIKAJIBHUM CIIOJTYYEHHSIM €JIEKTPUYHUX i MarHiTHUX
Bj1acTMBOCTEM. 11i BIaCTUBOCTI MOXKJIMBO OTPMMATH 32 PaXyHOK TEIJIOBOi 00pOOKY Bifxomis.. IIpy ibomy Mae micne
[IepEeTBOPEHHSI OKCUJIB 3aJli3a y MpoLeci KapbOTEPMIYHOrO ra3oBiJHOBJIEHHS Y METaJIeBe 3as1i30 3 rpadiTom. AHai3
IIPOLIECiB BiIHOBJIEHHS [103BOJIMB BCTAHOBUTH, 110 BiHOBJIEHHS BiOyBaeThCs He TBepauM rpadirom, a CO. Leit
IpolLec poTikae B 1Bi crazii. [leBHMI1 iHTEpec BUKIIMKae nnepetBopeHHs FeO oFe 3 BUKOPUCTaHHIM
TOINOKIHETUYHOTO aHasi3y. Y mpoleci NpoBeeHHs AOCiIPKeHHSs 0yl OTPUMaHi pe3ysbTaTy, sIKi CIiBIaAaloTh 3
Pe3yJIbTaTU 3aKOPAOHHUX IOCIiAHUKIB. [Ipy 1[bOMY IPOLIEC BiTHOBJIEHHS [IPOXOAUTh Y HEPIBHOBaXHOMY ra30BOMY
pexxumi. BcTaHOBIIEHO, 1O MiBUILIEHHS TEMIIEPATYPU BiIHOBJIEHHS IPU3BOIUTD 10 3pOCTaHHS MIBUIKOCTI
BUJIiJIEeHHS KAUCHIO. TONOKaTaliTUYHUI aHali3 03BOJIUB BCTAHOBUTH, 11O JIiMiTyIOUOIO JIAHKOIO IIPOLIECY
BiJHOBJIEHHS 1 HAOYTTS cielM(piyHMX €IeKTPOMArHiTHUX BJIACTUBOCTEN 3aj1i3a JIiMiTyeTbCs peakuieto ra3udikarii

BYIJIELLIO.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimmenns ctany HABKOJIMIIHBOTO CEPEIOBUINA,

ExonoMisl MaTepiasiB, 3MEHIIEHHS 3HOCY 00JIaffHaHHS
BnyiuB HTII Ha moBKiJjis:
BnposaaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI

IToyaToK eTamy: 06.2024

3aKkiHYeHHs eTamy: 12.2025
Crio>KHMBavi NPOAYKILii: Bupo6GHuKY 4aByHy Ta CTasi

IlepcneKTHBHI PUHKH: Ykpaina
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IX. Bi6siorpadiuHuii onuc

[IToz10 MO>KJIMBOCTI BUKOPUCTAHHS TOIIOKIHETUYHUX PiBHSIHD J1s1 ONKCY IPYroi cTafii KapboTepMiuHOro
camoBigHoByeHHs FeO / JI.O. lan, JI.O. Tpodimosa, B.O. Macnos// JIuteo. Metanypris. 2024: Marepianu XX
IOBineHoi Mi>xkHapogHOI HayKOBO-IIPaKTU4HOI KOHpepeHLii (28-30 TpasBus 2024 p., M. XapkiB-M. Kui) / Ilig 3ar.
pen. a.T.H., npod. [ToHomapenko O.I. — XapkiB, HTY «XI1I». - C.371-373.
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