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Pedepar:

1. Inceprarnis Ha 3000yTTSI HAYKOBOTO CTyIEHs AOKTOpa ¢inocodii 3a cnenianpHicTio 136 — MeTanyprist. -
YKpaiHCbKUM JepKaBHUM YHIBEPCUTET HAYKU Ta TEXHOJIOTIH, JHinpo, 2023. Y nucepraiii y3araJbHEHO TEOPETUYHI
ysIBJIEHHSI [TpoLeciB GOpMyBaHHS BUJIMBKIB i KepyBaHHS IIpoOLlecaMU iX 3aTBEepiHHS Y paMKax pillleHHS HayKOBO-
TexHIYHO] 3a/1a4i BCTAaHOBJIEHHS KiHETUKU TBEPJiHHS (PPOHTIB BUIMBAHHS, COJIiAyC i JIKBiAyC 110 TOBLIVHI BUINBKIB
i3 3a/1i30BYIJIELEBUX CILIABIB, IO OXOJIOKYIOTbCS B KOKLJIi i BUJIMBHULL], PO3POOKM PE>KUMIB BILJIMBY HA TBEPAiHHS
MeTaJly B PiIKO-TBep/iii 30Hi BUJINBKIB, BCTAHOBJIEHHS [IPUYKH ITOSIBU JINBAPHOTO Ae(DEKTY YTSIKUHAY i
PO3po06JIeHHI peKOMeH alliil oro nonepeakeHHs. [106ynoBaHi KpUBi TPUBaIOCT TBEPHiHHS 17151 QPOHTIB
BIJIMBAHHS PIiIIKOTO 3aJIMIIKY METasly, JIKBilyC Ta COJiAyC B KOOPAMHATAX BiITHOCHOI TOBLUIMHY 3aTBEPIIJIOrO Wapy
Mmetany x/R i napamerpuyHoro kpurepito 0/R2 nins Fe-C cnnasiB 3 BMmicToM Byrienio 0,04...4,83%, po3apaxoBaHO
KiHeTUKY QPOHTIB TBEPiHHS IJIs1 CTaJleBUX BUJIMBKIB, 110 MicTATh Byrieus 0,15%, 0,20%, 0,25%, 0,30%, 0,45%,



0,55%, 0,80%, 1,2%, 1,8%. OTprMaHi pe3yabTaTy JO3BOJISIOTE CKOPOTUTHY YaC HAaXOKEHHS BUJINBKIB y YaBYHHUX
KOKIJISIX Ta BUJIMBHULSX, 301/IbIINTY 3BOPOTHICTh KOKiJIbBHO-OIIOKOBOT'O OCHAII€HHSI, BCTAHOBUTH Yac 6e311e4YHOr0o
nepeMillleHHs BUIMBHULL 3i 3IUTKOM 3 KECOHY 10 [iJISIHKU OXOJIO[KEHHS a0 BUOMBAHHS BUJIMBKA i [IepeMillleHHS
110ro B TEPMIYHY I1i4 [JI peasisalii TeXHOJIOrii rapg4oro nocany. HaBeneHo npukianyi BUKOPUCTAHHS PE3YJIbTaTiB
pO6OTH HAYKOBLISIMU i TEXHOJIOTAaMU B JIMBAPHUX 1jeXaX. BCcTaHOBJIEHHS rpaHulli BUIMBAHHS 7151 cIulaBiB Fe-C
I03BOJISIE peaslizyBaTy BUPOOHUIITBO BUJIMBKIB i 3/IMTKIB 32 TEXHOJIOTIEI0, Y SKiil: MicJIsl TBEpIiHHS 3a1aHOTO
pobodoro 1mapy MeTajay Ha BUJIMBHUILI, PO3PaxOBYEThCsl HEOOXiHA KibKiCTh MO pikaTopa ab0 po3KUCI0Baya s
BBEJICHHS B OCbOBY YaCTUHY BUJIMBKQ, 5Ka 1LIe He 3aTBepina. [IocTynose po3mnaBieHHs IUX XiMiYHUX CIIOJIYK
320€3Me4YuTh [1JIaBHY 3MiHy MaKpo- i MiKpOCTPYKTYpU MiXX po604YMM 1IapoM i 0CbOBOIO 30HOIO. [IJ11 pO3pO0IeHHS
PEKMMIB BILJIMBY Ha TBEPiHHS METaJIy B OCbOBii1 30Hi BUJIMBKA 3alIPOIIOHOBAHO BUKOPUCTATU OTPUMAaHi B poOOTi
PEe3yJIbTaTU [P0 MOJIOKEHHS TPAaHNULLi BUJIMBAHHS, 10 OiJIbIll TOYHE, HDXK 32 pO3paxyHKaMU IO IPaHUL] COJiayc.
OO6YyMOBJIEHO 1€ BifICYyTHICTIO KUBJIEHHS YCaIKU 3 LIEHTPY BUJIMBKA B 30HY MiKPOCKOMIUHUX NlepemileHb. Tomy
BBEJIEHHS B OCbOBY 30HY BUJIMBKAa MoJupikaTopa HeOOXiIHO po3paxoByBaTH 110 Maci PifIKOi IiJITHKU Ta PiiKO-
TBEPJ0i YaCTMHU BUIMBKA. OTpUMaHi 32 €KCIIEPUMEHTAJIbHUMU IOCIII)KEHHSIMUA PO3PaXyHKU KiHETUKU
IIPOCYBaHHS (PPOHTIB TBEPAiHHS JIKBilyC, COJiLyC i BUIIMBAHHS PiIKOrO METAJIy Bifl MOBEPXHI O LEHTPY BUJIMBKIB
IOLIIbHO BUKOPHUCTOBYBATHU 1714 OLIHKM TOYHOCTI KOMIT'IOTEPHOTO MOJIE/IIOBAHHS MIPOLIECIB TBEPAiHHA ciyaBiB Fe-C
i nopasnpioi aganTanii MaTeMaTUYHUX MOJelel 3aBsKA KOPeryBaHHIO TeroQiznyHux KoedillieHTiB 1J1s1 MeTany
BUJIMBKIB i MaTepiany auBapHOi popmu. Po3po61eHO METOINKY PO3PAXYHKY MAacH PiKoi Ta pifKo-TBEPAOi YaCTUHU
B YaBYHHMX IIPOKATHUX BaJIKaX Pi3HUX PO3MipiB MicJis TBEPAIHHS pO60YOro mapy Ha KOKiJi, Mo 3a6e31eunso
BBEJIEHHS B OCbOBY 30HY BUJIMBKIB rpaditusyioyoro mogudikatopa (anominio). [IpakTnyHe BUIPOOOBYBAaHHS
PO3pOOKHU IIpY JIUTTI BajKa 3 YOPHOBOIO Macolo 1619 Kr B yMOBax JIMBAPHOTO LieXy NiJTBEPIKYe AOLIIbHICTb
PO3paxyHKy po60UOro mapy 110 rpaHMlli BUJIMBAHHS Y IOPIBHSIHHI 3 OLIHKOIO (POPMYBaHHS POGOYOro Mapy 1Mo
TEeMIIepaTypi COJinyC, IO paHille BUKOPUCTOBYBAJIU. TaKOXK yOOCKOHAJIEHO IPOLEC PO3MJIABIECHHS aJIOMIHIIO i
J10r0 pO3MOoJij [10 BUCOTI BaJIKa 32 paXyHOK 0O€PTaHHS €JIeKTPUYHMM JBUTYHOM aJIIOMIHIIO 1 IOTO NepeMillleHHs
BiILIEHTPOBUMU CUJIaMU [0 (PPOHTY TBEPAiHHS 60YKHU i MIOK NPOKATHOrO BajKa. [IepCreKTUBHUM HAIIPSIMKOM
NI0JIAJIbIIOTO PO3BUTKY OTPMMAHUX PE3YyJIbTATIB € pO3POOKa HOBUX CIIOCO6IB BUTOTOBJIEHHS YaBYHHUX BUJIMBKIB 3a
PaxyHOK (i3anyHOro, XiMiyHOTo i MEXaHIYHOTO BIIMBY Ha JB0(a30By 30HY, PO3KUCJIEHHS i leryBaHHS pifkoi Ta
piaKo-TBepnOi 30H BUJIMBKIB B IIPOLECi TBEPAIHHS [J1s1 iABULLIEHHS iX (i3MKO-MeXaHIYHUX i eKCIITyaTaliliHuX
BJIACTMBOCTEN. EKCIIeprMEHTAIbHO BCTAHOBJIEHO, 110 IPMYMHOI0 BUHUKHEHHS JIMBAPHOTO Ne(DEKTY «YTSDKUHA» €
($hopMyBaHHS B MAaCHBHUX YaCTHHAX BUJIMBKIB TEIIJIOBUX BY3JIiB, 3 LIEHTPY SIKUX PO3ILIaB QiIbTPyEThCS AJIS
SKMBJIEHHS! yCaJKyY Ha BCi Hail6/1VDKyi MOBEepXHi BUIMBKA. [Ipu nepeMillleHHi po3IiyiaBy 3 TEIJIOBOrO By3ja B IOr0
LIEHTPi YTBOPIOIOTbCS YCAIKOBA PAKOBMHA Ta pPO3pimkeHHs. ToMy aTMocepHUil TUCK CIPUYMHSE BTITYBAHHS i
BUKPUBJIEHHS LIapy MeTaJly, 1o TBEPlie, HA YaCTUHI NOBEPXHi BUJIMBKA 3 MEHIIOK MillHICTIO. PO3p06s1€HO IPUCTPiit
1151 BUMIPIOBaHHS PO3PiIPKEHHS B YCAIKOBIil PaKOBUHI, SKAM 3aCHOBAHO Ha BUKOPUCTAHHI TOJIKA MEIUYHOI
CIIMHAJIbHOI 13 HeipyKaBilo4oi CcTasli, BCTAHOBJIEHO KIHETUKY YTBOPEHHS PO3PiIyKEHHS B YCAIKOBill paKOBMHI BUJIMBKA
y popmi Ky giametrpom 120 MM Ta poLeC TBEPHiHHS LEHTPY KyJli y MilIaHO-TJIMHUCTIN popMi. BignosinHo
OTPMMAaHUM €KCIIEPUMEHTAJIbHAM PE3yJbTaTaM 3alIPONIOHOBAHO ITPOBECTU KOPEryBaHHS BU3HAYEHHS JIMBAPHOTO

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

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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XIX MixxHapogHOoi HayKoBO-IIpakTU4YHOi KoHdepeHLii (10-12 xxoBTHs 2023 p., M. XapkiB - M. Kui) / Ilig, 3ar.
pen. A.T.H., mpod. [Tonomapenko O.1. - Xapkis, HTY «XIII». C. 220-221. https:/ /doi.org/10.15407 /foundry-
metallurgy-2023.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisL: TexHOJIOTIi; MaTEpiany; MeToau, TeOPii, rinoresu

Cornia;ibHO-eKOHOMIYHA CIPSIMOBAHICTh: €KOHOMisi EHEPrOPECYPCiB; EKOHOMis MaTepiasliB; MIinBUIIEHHS
MIPOAYKTUBHOCTI Mparii
OxopoHHi gokymeHTH Ha OIIIB:
HaykoBi BigKpuTTs
BcTaHOBJIEHHS PO3PIIPKEHHS Y TBEPAi0YMX BUJIMBKaX. 3HAXOIKEHHS IPUPOIU YTBOPEHHS AedeKTy
"YrskuHa".
Bunaxopau, KOpYCHI MOJI€JIi, TIPOMUCIIOBI 3pa3Ku
Po3pob6sieHo npucTpiii 151 BUMIPIOBaHHS PO3PiIKeHHS B TEPMiYHUX [JEHTPaX BUJIMBKIB.
PanionasniszaTopceKi Ipomno3uiiii
3anpornoHOBaHO PO3PaxOBYBATH Yac BBEIEHHSI MOAM(IKATOPIB, PO3KUCIIIOBAUiB 260 (PepOCIIaBiB B OCbOBY

30HY BWIMBKA I10 PO3PaxXyHKY 3a I'PaHULEI0 BUJIMBAHHS, a HE COJIAYC, K pOOMJIOCH PaHille.
BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IBanoBa Jlrommuina XapuToHiBHA

2. Lyudmila Ivanova

KBasidikanis: n. . u., npodecop, 05.16.04

Inentudgikarop ORCID ID: 0000-0002-5997-610x

JoparkoBa iHpopmanist: 10.15407/steelcast2022.02.030; 10.15407 /steelcast2020.01.038

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: YKpPAiHCHKIIL JE€P>KaBHUI YHIBEPCUTET HAyKH | TEXHOJIOTIH
Kopg 3a €IPIIOY: 44165850

Micuesﬂaxo,rm(eHHﬂ: ByJL. JlazapsiHa, 6yn. 2, JHinpo, [JHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. KynoBa BaneHTuHa 3uHOBiiBHA

2. Valentina Z. Kutsova
KBasigikanis: n.1.1., npodecop, 05.16.01
InenTudgikarop ORCID ID: 0000-0003-2413-679X

JopaTkoBa iHpopmamist: https://doi.org,/10.15407 /ufm.20.02.213;
https://crust.ust.edu.ua/server /api/core /bitstreams/ca3ea38e-9ffc-43al-93e3-47904ccbcl9d /content

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

MicueSHaxo,vieHHﬂ: ByJ1. JlazapsHa, 6yz. 2, IHinpo, JHinposcbkuii p-H., 49010, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. [ToHomapenko Osibra IBaHiBHA

2. Olga Ponomarenko

KBasigikanis: n.r.1., mpodecop, 05.16.04

InenTudikarop ORCID ID: 0000-0002-0657-4510

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

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA yHIBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUNA IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micqesﬂaxo,lpKeHHﬂ: ByJl. Kupnn4oBa, 6ya. 2, XapkiB, XapKiBCbKU p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Haymik Banepiit Bnagunenosuy

2. Valeriy Naumik



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

InenTudikarop ORCID ID: 0000-0002-0657-4510

JoparkoBa iHdpopmauist: https://doi.org/10.15587/1729-4061.2019.157604

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHnanbHuil yHiBepCcUTeT "3anopizbka nosirexHika"
Kopg 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS: By KykoBcbKoro, 6y, 64, 3anopixoks, 3anopisbkuii p-H., 69063, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Topob6eriip AHTOH [IpokonoBuY

2. Anton Gorobets

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

InenTudikarop ORCID ID: 0000-0003-1113-0954

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUIi IeP>KAaBHUII YHIBEDCUTET HAYKH i TEXHOJIOTIiA
Kopg 3a €IPIIOY: 44165850

MicneSHaxo,IpKeHHﬂ: ByJL. JlazapsHa, 6yn. 2, JIHinpo, JHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. 'pumuH OnexkcaHnp Muxanniosud

2. Oleksandr Gryshyn

KBasigikanis: k.1.1., nou,., 05.16.02

InenTudikarop ORCID ID: 0009-0000-0665-1179

JoparkoBa iHpopmawnist: https://udhtu.edu.ua/public/userfiles /file /VHHT /2022 /1/Grishin.pdf
IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJL. JlazapsiHa, 6yn. 2, JHinpo, [JHinposcbkuii p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Hizses KocrauTun I'eoprifiopuy
rOJIOBH pagu

Biacue IpizBuie Im's I1o-6aThKOBI Hizsies KocrsauTun I'eopriiiosuy
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY Cemenos Onekcanap IMUTpOBUY

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




