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1. Inceprauis Ha 3006yTTSI HAYKOBOTO CTyIEHs JOKTOPa (pinocodii 3a cnenianpHicTio 136 — MeTanypris. -
YKpaiHCbKUY Jep’KaBHUI YHIBEDCUTET HAYKU Ta TEXHOJIOTIH, [JHinpo, 2023. Y nucepralii y3araJbHEHO TEOPETUYHI
ySIBJIEHHS [IpoLeciB (POPMyBaHHS BUJIMBKIB i KEpyBaHHs [IPOLIECAMU iX 3aTBEPJIiHHS Y PaMKax pillleHHS HayKOBO-
TeXHIYHO] 3a/1a4i BCTAHOBJIEHHSI KiHETUKY TBEPIiHHS (PPOHTIB BUJIMBAHHS, COJIAYC i JIKBiAyC 110 TOBLIVHI BUJIMBKIB
i3 3aJ1i30BYTJIELI€BUX CIJIABIB, IO OXOJIOIKYIOTHCS B KOKiJIi i BUIMBHUILi, pO3POOKM PE>KHUMIB BILJIMBY HA TBEPHiHHS
MeTaJly B PiIKO-TBep/ill 30Hi BUIMBKIB, BCTAHOBJIEHHS [IPUYMH I10SBU JINBAPHOIO AE(MEKTY «YTSIKUHAY i

PO3p0o06JIEHHI PEKOMEHIallii Ooro nonepeaxeHHs. [106y10BaHi KpUBi TPUBAJIOCTI TBEPAiHHA 17151 GPOHTIB



BIJIMBAHHS PiIKOTO 3aJIMIIKY METasly, JIiKBilyC Ta COJiAyC B KOOPAMHATAX BiTHOCHOI TOBLUIVMHY 3aTBEPIIIOrO Wapy
meTtany X/R i mapamerpuuHoro kputepiio 0/R2 nys Fe-C crnagis 3 BMicToM Byriewnio 0,04...4,83%, po3paxoBaHO
KiHeTUKY (QPOHTIB TBEPiHHSA JJ1s1 CTaJleBUX BUJIMBKIB, 110 MicTATh Byrieus 0,15%, 0,20%, 0,25%, 0,30%, 0,45%,
0,55%, 0,80%, 1,2%, 1,8%. OTprMaHi pe3ybTaTu A03BOJISIOTb CKOPOTUTH YaC HAXOIKE€HHS BUJIMBKIB Y YaBYHHUX
KOKIJISIX Ta BUJIMBHULSX, 301/IbIINTY 3BOPOTHICTh KOKiJIbBHO-OIIOKOBOT'O OCHAII€HHSI, BCTAHOBUTH Yac 6e311eYHOro
nepemilleHHs BUIMBHULL 3i 3IUTKOM 3 KECOHY 10 [iJISTHKU OXOJIO[KEeHHSs a0 BUOMBAHHS BUJIMBKA i IIepeMillleHHS
110ro B TEPMIYHY I1i4 171 peasisalii TeXHOJIOrii rapg4oro nocany. HaBeneHo npukiagy BUKOPUCTAHHS PE3YJIbTaTiB
PO060TH HayKOBLISIMU i TEXHOJIOTaMU B JIMBAPHUX 1l€XaxX. BCTaHOBIEHHS TpaHULi BUIMBaHHS AJ1s criasiB Fe-C
I03BOJISIE peaslizyBaTy BUPOOHUIITBO BUJIMBKIB i 3/IMTKIB 32 TEXHOJIOTIEI0, Y SKiii: MicJsI TBEPHiHHS 331aHOTO
pobouoro mapy MeTajay Ha BUJIMBHUILi, pO3PaxoBYEThCsl HEOOXiHA KibKicTb MogudikaTopa abo po3KucIoBaya s
BBEJICHHS B OCbOBY YaCTUHY BUJIMBKQ, 5Ka 1€ He 3aTBepina. [IocTynose po3mnaBieHHs IUX XiMiYHUX CIIOJIYK
3a6€31e4YnTb MJIaBHY 3MiHy MAaKpO- i MIKpOCTPYKTYPH MiXK pO6G0OYMM LIAPOM i OCbOBOIO 30HO0. JI7151 pO3pO6IEHHS
PE’KMMIB BILJIMBY Ha TBEPiHHS METaJly B OCbOBii1 30Hi BUJIMBKA 3alIPOIIOHOBAHO BUKOPUCTATU OTPUMAaHi B poOOTi
PEe3yJbTaTU PO MOJIOKEHHS TPaHULL BUJIMBAHHS, 10 OiJIbIll TOYHE, HDXK 32 pO3paxyHKaMu IO IPaHULi cosimyc.
OO6yMOBJIEHO Li€ BiJICYTHICTIO )XMBJIEHHS YCAIKU 3 LIEHTPY BUJIMBKA B 30HY MIKPOCKOMIYHUX MTepeMilieHb. Tomy
BBE[IEHHS B OCbOBY 30HY BUJIMBKA MofupikaTopa HeOOXiIHO po3paxoOByBaTH 110 Maci PilIKOi HifITHKU Ta PilKO-
TBEPAOI YaCTMHU BUIMBKA. OTPHUMAaHI 3a €KCIIEPUMEHTATIbHUMU NOCJIIKEHHSIMU PO3PaxyHKY KiHETUKU
IIPOCYBaHHS (PPOHTIB TBEPAiHHS JIIKBiZlyC, COJiLYC i BUIIMBAHHS PiIKOrO METAJIy Bifi MOBEPXHI 10 LIEHTPY BUJIMBKIB
JIOLJIbHO BUKOPUCTOBYBATH [JIsI OLIIHKA TOYHOCTI KOMII'FOTEPHOI'O MOZEJII0OBAHHS NIPOLECiB TBepAiHHS crasiB Fe-C
i nopanpioi aganTanii MaTeMaTUYHUX MOJielel 3aBAsIKA KOperyBaHHIO TeroisnyHux KoedilieHTiB 1J1s1 MeTany
BUJIMBKIB i MaTepiasny auBapHoOi popmu. Po3pob1eHO METOINKY PO3PAXYHKY MacU piKoi Ta piko-TBEPAOi YaCTUHU
B YaBYHHMX IIPOKATHUX BAJIKAX Pi3HUX PO3MipiB MiCjIs TBEPAiIHHS po60YOro mWapy Ha KOKIJIi, M0 3a6e3M1e4nsio
BBE[IEHHS B OCbOBY 30HY BUJIMBKIB rpaditusyoyoro mogudikatopa (amominio). [IpakTniHe BUIPOGOBYBaHHS
PO3pPOOKHU IIpY JIUTTI BajKa 3 YOPHOBOIO Macolo 1619 Kr B yMOBaXx JIMBAPHOTO LieXy MiTBEPIKYe AOLIIbHICTD
PO3PaxyHKy po604Oro mapy 1o rpaHulli BUJIMBAaHHS Y NIOPiBHSIHHI 3 OLIIHKOIO (POPMYyBaHHsI pOOOUYOTro Mapy Mo
TEMIIEPATYPI COiAyC, WO paHille BUKOPUCTOBYBAIU. TaKOX yLOCKOHAJIEHO IIPOLEC PO3IJIABJIEHHS AJIIOMIHIIO i
110T0 pO3IOJij [10 BUCOTi BaJIKa 32 paXyHOK 0O€pPTaHHS €JIeKTPUYHMM JBUTYHOM aJIIOMIHIIO 1 HOTO NepeMilleHHs
BiILIEHTPOBUMU CUJIaMU [0 (PPOHTY TBEPZiHHS 60UKY i IMIOK NPOKATHOrO BajKa. [IepCreKTUBHUM HaIIPSIMKOM
[I0/IA/IBIIOTO PO3BUTKY OTPUMAHUX Pe3yJbTaTiB € po3poOKa HOBUX CIIOCOOiB BUTOTOBJIEHHS YaBYHHUX BUJIMBKIB 32
pPaxyHOK (i3ndHOro, XiMiYHOTO i MEXaHIYHOTO BIUIMBY Ha AB0(da30BY 30HY, PO3KUCJIEHHS i IeryBaHHS piakoi Ta
piaKo-TBepnoi 30H BUJIMBKIB B IIpOLleCi TBEPAiHHS [J1s iABUILIEHHS iX (i3uKO-MeXaHiuYHuX i eKcIyaTaliliHux
BJIACTMBOCTEN. EKCIIeprMEHTaIbHO BCTAHOBJIEHO, 110 IPMYMHOI0 BUHUKHEHHS JIMBAPHOTO Ne(EKTY «yTSDKUHA» €
¢$hopMyBaHHS B MAaCHBHUX YaCTHHAX BUJIMBKIB TEIJIOBUX BY3JIiB, 3 LIEHTPY SIKUX PO3ILIaB (iIbTPyEThCS AJIS
SKMBJIEHHS! yCaJKY Ha BCi Hail6/IVDKYi MOBEepXHi BUIMBKA. [Ipu nepeMillieHHi po3IiiaBy 3 TEIJIOBOrO By3ja B Oro
LIEHTPi YTBOPIOIOTBHCS YCAZIKOBA PAaKOBMHA Ta pO3pimpkeHHs. ToMy aTMocepHUil TUCK CIPUYMHSE BTITYBAHHS i
BUKPUBJIEHHS 1Iapy MeTasy, 0 TBEPJi€, Ha YaCTHUHI IOBEPXHI BUIMBKA 3 MEHIIOIO MIilIHICTIO. PO3p06sieHO IpUCTpit
111 BUMIPIOBaHHS PO3PiIpKEHHS B YCATIKOBil paKOBUHI, SKAY 3aCHOBAHO Ha BUKOPUCTAHHI TOJIKA MEIUYHOI
CIIMHAJIbHOI 13 HeipyKaBilo4oi CcTajli, BCTAHOBJIEHO KIHETUKY YTBOPEHHS PO3PiIpKEHHS B YCAIKOBill pAKOBMHI BUJIMBKA
y opmi Ky giametpom 120 MM Ta polLieC TBEPIiHHS LEHTPY KyJli y MilIaHO-TJIMHUCTIN popMi. BignosinHo
OTPMMAaHUM €KCIIEPUMEHTAJIbHUM Pe3yJbTaTaM 3alIPONIOHOBAHO ITPOBECTU KOPEryBaHHS BU3HAYEHHS JIMBAPHOTO

nedekry «yrspkuHa» B JCTY 9051:2020 (BunuBku 3 yaByHy i crasi. ledextu

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 136 - Metallurgy. - Ukrainian
State University of Science and Technology, Dnipro, 2023. The dissertation summarizes the theoretical concepts of
the processes of forming castings and controlling their solidification processes within the framework of solving the
scientific and technical problem of establishing the kinetics of solidification of the casting fronts, solidus and
liquidus along the thickness of castings made of iron-carbon alloys cooled in the mold and the mold, the
development of modes of influence on metal hardening in liquid-solid zone of castings, establishing the causes of
the "shrinkage depression” casting defect and developing recommendations for its prevention. Curves of the



duration of solidification are constructed for the fronts of pouring of the liquid metal residue, liquidus and solidus
in the coordinates of the relative thickness of the solidified metal layer x /R and the parametric criterion o/R2 for
Fe-C alloys with a carbon content of 0.04...4.83% were plotted, the kinetics of the fronts were calculated
forsolidification of steel castings containing carbon 0.15%, 0.20%, 0.25%, 0.30%, 0.45%, 0.55%, 0.80%, 1.2%, 1.8%.
The obtained results make it possible to reduce the time of finding castings in cast iron molds and foundries, to
increase the reversibility of the mold and shell equipment, establish the time of safe movement of the foundry with
the ingot from the caisson to the area of cooling or knocking out the casting and moving it to the thermal furnace
for the implementation of the hot position technology. Examples of the use of the results of work by scientists and
technologists in foundries are given. Setting the pouring boundary for Fe-C alloys allows the production of ingots
using a technology in which: after solidification of the given working layer of the metal on the casting, the
necessary amount of modifier or deoxidizer is calculated for introduction into the axial part of the casting, which
has not yet solidified. The gradual melting of these chemical compounds will ensure a smooth change of the
macro- and microstructure between the working layer and the axial zone. It is proposed to use the results
obtained in the work on the position of the casting border, which is more accurate than based on calculations on
the solidus borderto develop modes of influence on metal hardening in the axial zone of the casting. This happens
due to the lack of shrinkage power from the center of the casting to the zone of microscopic movements.
Therefore, the introduction of the modifier into the axial zone of the casting should be calculated based on the
mass of the liquid section and the liquid-solid part of the casting. Calculations of the kinetics of the advance of
liquidus, solidus and liquid metal pouring fronts from the surface to the center of castings obtained from
experimental studies should be used to assess the accuracy of computer modeling of Fe-C alloy solidification
processes and further adaptation of mathematical models thanks to the correction of thermophysical coefficients
for the metal of castings and material foundry mold. A method for calculating the mass of the liquid and liquid-
solid part in cast iron rolling rolls of various sizes after solidification of the working layer on the mold was
developed, which ensured the introduction of a graphitizing modifier (aluminum) into the axial zone of castings.
Practical testing of the development during the casting of a roll with a rough mass of 1619 kg in the conditions of a
foundry confirms the feasibility of calculating the working layer at the pouring boundary in comparison with the
assessment of the formation of the working layer at the solidus temperature, which was previously used. The
process of melting aluminum and its distribution along the height of the roll has also been improved due to the
rotation of aluminum by an electric motor and its movement by centrifugal forces to the solidifying front of the
barrel and the necks of the rolling roll. A promising direction for the further development of the obtained results is
the development of new methods of manufacturing iron castings due to physical, chemical and mechanical effects
on the two-phase zone, deoxidation and alloying of the liquid and liquid-solid zones of castings during the
solidification process to improve their physical, mechanical and operational properties. It was experimentally
established that the cause of the casting defect "shrinkage depression” is the formation of heat nodes in the
massive parts of castings, from the center of which the melt is filtered to feed the shrinkage of the solidifying layer
on all the nearest surfaces of the casting
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O6roBopeHHs AOLiNbHOCTI KOPeryBaHHs TepMiny yTsbkuHa B JICTY:2020. Jluteo. Metanypris. 2023: Marepianu
XIX MixxHaponHoi HaykoBO-TIIpakTU4YHOi KoHdepeHLii (10-12 sxoBTHs 2023 p., M. XapkiB - M. Kui) / Iliz, 3ar.
pen. 1.T.H., npod. [Tonomapenko O.I. - Xapkis, HTY «XIII». C. 220-221. https:/ /doi.org /10.15407 /foundry-
metallurgy-2023.

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILISI: TEXHOJIOTI]; MaTepiany; METOAM, TeOpii, rinoresn

Cornia;ibHO-eKOHOMIYHA CIIPSIMOBAHICTh: €KOHOMisi EHEPrOPECYPCiB; EKOHOMis MaTepiaslis; MinBUIIEHHS
MIPOAYKTUBHOCTI Mparii
OxopoHHi gokymeHTH Ha OIIIB:
HaykoBi BigKpuTTs
BcTaHOBIEHHS PO3PIIPKEHHS y TBEPiIOUMX BUJIMBKAX. 3HAXOIPKEHHS [IPUPOJY YTBOPEHHS Ae(DEKTY
"YrskuHa".
Bunaxopu, KOpHCHI MOJIeJIi, TIPOMUCIIOBI 3pa3Ku
Po3po6sieHo npucTpiii 47151 BUMIPIOBAHHS PO3PiIKEHHS B TEPMIUHUX LIEHTPAX BUJIUBKIB.
PanionanizaTopcheKi npomno3uiiii
3anpornoHOBaHO PO3PaxOBYBATH Yac BBeIEHHS MOAM(IKaTOPiB, PO3KUCIIIOBAUiB 260 (pepoCIiaBiB B OCbOBY

30HY BUJIMBKA 10 PO3PaxXyHKY 3a 'PaHULIEIO BUJIMBAHHS, a HE COJIAYC, SIK POOUJIOCH paHillle.
BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. IBanoBa Jlrogmnia XapuTOHIBHA

2. Lyudmila Ivanova

KBasigikamis: 1. 1. v., npodecop, 05.16.04

ImenTudikarop ORCHID ID: 0000-0002-5997-610x

HoparkoBa iHdopmamnist: 10.15407/steelcast2022.02.030; 10.15407 /steelcast2020.01.038

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg, 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJ1. JlazapsiHa, 6yx. 2, JHinpo, [JHinposcbkuii p-H., 49010, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: [anyseBuii

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kyosa BasienTrHa 3nHOBiiBHA

2. Valentina Z. Kutsova
KBasigikamnis: 1.1, npodecop, 05.16.01
InenTudikarop ORCHID ID: 0000-0003-2413-679X

JoparkoBa iHdopmanist: https://doi.org,/10.15407 /ufm.20.02.213;
https:/ /crust.ust.edu.ua/server /api/core /bitstreams /ca3ea38e-9ffc-43al-93e3-47904ccbc19d /content

TloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIi IePKABHUII YHIBEPCUTET HAYKM | TEXHOJIOTI
Kopg 3a €IPIIOY: 44165850

Micueanaxo;perHﬂ: ByJL. JlazapsHa, 6yn. 2, IHinpo, JJHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: l'anyseBuit

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im's Ilo-6aTbKOBI:

1. [ToHomapenko Osbra IBaHiBHA

2. Olga Ponomarenko
KBasigikanis: n.1.1., npodecop, 05.16.04
ImenTudikarop ORCHID ID: 0000-0002-0657-4510

JoparkoBa iHpopmawuist: https://doi.org/10.15407 /mfint.44.02.0175;
https://doi.org /10.3390 /polym14091883

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: Bys1. Kupninyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Haymik Banepiit Banagunenosuy

2. Valeriy Naumik

KBasigikamis: n. 1. u., npodecop, 05.16.04

Imentudikarop ORCHID ID: 0000-0002-0657-4510

HoparkoBa iHpopmawnist: https://doi.org,/10.15587 /1729-4061.2019.157604

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0C00H: HanionanbHuii yHiBepcuTeT "3anopisbka nosiTexHika"
Kopg 3a €IPIIOY: 02070849

Micqesnaxo,szeHHﬂ: ByJ1. JKyKOBCBHKOTO, 6y1. 64, 3anopixks, 3anopi3bkuil p-H., 69063, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Topo6e1p AHTOH [IpOKOIIOBUY

2. Anton Gorobets

KBasigikanis: k.r.u., gou,, 05.16.02

Imentudikarop ORCHID ID: 0000-0003-1113-0954

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micuesnaxon)KeHHﬂ: ByJ1. JlazapsiHa, 6yz. 2, IHinpo, JJHinposcbkui p-H., 49010, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: ['anyseBuil

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. 'pymyn Onexkcannp Muxannaosuy

2. Oleksandr Gryshyn

KBasigikanis: x.1.1., gor,, 05.16.02



InenTudikarop ORCHID ID: 0009-0000-0665-1179

JoparkoBa iHpopmanist: https://udhtu.edu.ua/public/userfiles /file /VHHT /2022 /1/Grishin.pdf

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUI1 IePKAaBHUII YHIBEDCUTET HAYKH i TEXHOJIOTIi

Kopg 3a €IPIIOY: 44165850

Micuesnaxomxeunﬂ: ByJ1. JlazapsHa, 6yn. 2, JHinpo, JHinposcbkuii p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKkTop HayKH: ['anyseBuii

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

rOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOro0 Ha 3acigaHHi

BizmoBigasbHUM 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 3a peeCcTpallilo HAayKOBOIi

OisSIIBHOCTI

Hizges Koctantun I'eopriiioBuy

Hizges KoctautuH 'eopriioBuy

CemenoB OsekcaHgp IMUTPOBUY

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



