O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHUH 00J1iKOBHI HOMeP: 0420U100908
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 09-07-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bapaHoB IBaH PocTtucnaBoBuy

2. Baranov Ivan R

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

IIndp HayKoBOi crIeniajIbHOCTI: 05.16.02

Ha3Ba HayKoOBOi CIIELiaJIbHOCTI: MeTasyprisi YOpPHUX i KOJILOPOBUX METAJIIB Ta CIEliabHUX CIIJIaBiB
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucry: 02-07-2020

CnenianbHICTB 32 OCBITOXO: BioTexHiuHi Ta MeIMuHi anapaTy i cucremn

Micue po6oTH 34,00yBaya: Gisnko-TexHOIOTIYHNI IHCTUTYT MeTasliB Ta cruiasiB HauioHanbHOT akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417153

Micue3HaxoaKeHHS: 6ynbB. BepHaacekoro, 34 /1, m. Kuis, KuiBceka 061., 03142, Yrpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI paau): [l 26.232.01

IloBHEe Ha¥iMEHYBaHHS IOPHIHYHOI 0COOH: Di3rKO-TEXHONOTIHMII IHCTUTYT METAJIB Ta CIJIABIB

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417153

Micue3HaxoaKeHHS: 6ynbB. BepHaacekoro, 34 /1, m. Kuis, KuiBceka 061., 03142, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: Di3uKO-TEXHONOTIYHMI IHCTUTYT METAIIB Ta CIUIABiB
HaujonasnpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417153

Micuesnaxo,r.perHﬂ: oysbB. BepHaacekoro, 34 /1, m. Kuis, KuiBcbka 061., 03142, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 53.31, 53.37

Tema guceprauii:
1. [Ipouecu rinpoagyHamMiku i TBEPIiHHS PU OAEPKAHHI TOHKOTO JIMCTA METOIOM [ABOBAJIKOBOTO PO3/IUBAHHS

CIIJIaBiB Ha OCHOBI 3aJ1i3a Ta aJIOMiHiIO

2. The processes of hydrodynamics and solidification upon receipt of a thin sheet by the method of two-roll
casting of alloys based on iron and aluminum

Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa po3poodLii METOLly PO3PaXyHKy Ta IIPOrHO3yBaHHS (i3UKO-TEXHOJIOTTYHUX
[apameTpiB ABOBAJIKOBOI PO3JIMBKU-TIPOKATKY TOHKOTO JIMCTA 3i 3a71i30BYTJIELIEBUX TA aJIOMiHI€EBUX CIJIABIB 3
ypaxyBaHHSM OCOOJIMBOCTEN TifpoAMHaMIKy Ta TBEPJiHHS 1714 3a0€3N€YEHHS CTiMIKOTO TEXHOJIOTIYHOrO MpoLecy. B
PODOTi BCTAHOBJIEHO, 110 OCHOBHA 3arajibHa IIpo6sieMa HU3bKOi CTabiIbHOCT] TEXHOJIOTIYHOTO TIPOLIECY ABOBaJIKOBOI
PO3JIMBKU-TIPOKATKU IPOMHUCJIOBOTO OTPMMAHHSI SIKICHOIO TOHKOI'O METaIoNIpoKaTy, 00yMOBJIEHA BUCOKOIO
IMHAMIKOIO Ta B3aEMO3aJIeXKHICTIO (Pi3NKO-TiAPOAMHAMIYHUX Ta MEXaHIYHUX ITapaMETPIiB, SIKi BU3HAYAIOTHCS
3aKOHOMIPHOCTSIMU TETI0()i3UYHUX Ta TiAPOAVMHAMIYHUX [IPOLIECIB, 110 BiIOYyBalOTHCSI B MDXKBAJIKOBOMY ITPOCTOPI

YCTAHOBKU JIBOBAJIKOBOTO PO3JIMBaHHS. B OCHOBI MeTO/ly PO3PaxyHKY Ta IPOTHO3YBaHHS (i3KO-TEXHOJIOTIYHUX



IIapameTpiB IBOBAJIKOBOI yCTAHOBKM, aBTOPOM POOOTH MOKJIAZIEHO BU3HAYEHHS II0JIOKEHHS IPaHULi 30HU
KpucTanizanii-gedopmarii B Mi>KkBaJIKOBOMY IIPOCTOPI 3 ypaxyBaHHSM TipoAHAMIYHUX Ta TeMI0Pi3uuHUX
ocobauBocTel GOpMyBaHHS MeTajeBOi KipKU Ha NTOBEPXHI BaJKiB-KPUCTai3aTopiB. 32 JONIOMOr00 (Pi3sU4HOr0o
MO/IEJIIOBAHHS Ta CIiBCTaBJIEHHS! OTPUMAHUX Pe3yJIbTaTiB 3 MATEMATUYHOIO MOZEJLIII0, 6yJI0 OTPUMAHO HANIHUI
METOJ, aHaJi3y Ta JOCJIiIKeHHSI IiIpOAMHAMIYHYX [IPOLIECiB, 110 BiiOYBalOThCS B MDKBAJIKOBOMY IIPOCTOPI.
BcTaHOBIEHO HASBHICTD JBOX XapaKTEPHUX 30H LMPKYJIALii, HEDIBHOMIPHICTb PO3NOIiIEHHS TeYil po3IIaBy B
MIXXBaJIKOBOMY IIPOCTOPi Ta BUHMKHEHHS 3BOPOTHOI Tedii Ha IoBepxHi MeHicKy (b0 = 200), IBUAKICTb SIKOi 3pocTae 3i
30iIbIIEHHSM JliaMeTpy BaJIKiB 1 KyTa MEHiCKy. [17151 BUBHaY€HHS MIOJIOKE€HHS TOYKU 3MUKAaHHS (PPOHTIB
KpUCTasni3alii BiTHOCHO BiCi BaJIKiB-KPUCTaIi3aTOPIB, BIIEpIe aBTOPOM POOOTH HA OCHOBI HASIBHUX
€KCIIEPMMEHTAJIbHUX JIaHUX, OyJI0 po3paxoBaHO KoedillieHTU MBUAKOCTI KprcTasizallii B yMOBax JIBOBAJIKOBO]
PO3JMBKU-TIPOKATKY 17151 ayoMiHilo K=7,4 mm /cex0,5 Ta crani K = 4,2 MM /cek0,5 , SKi 3HaYHO NepPeBUILYIOTb
KoedilieHTn KpucTaisanii Lux MeTasliB AJ1s 37UBKiB. B po6OTi Biepie MaTeMaTuyHO ONKMCAHO 3aJIEKHICTh TPaHULL
TEKY4OCTi 3aJ1i30BYIJICLIEBUX i JIETOBAHUX CTaJIEN Bif] TEMIIEPATYPHU B iHTEpBaJli «COMigyC-iKBigyc». OTpuMaHi
MaTeMaTH4Hi 3a7IeXKHOCT] Jal0Th MOKJIMBICTh MOJIEJIIOBATH MIOBE/IiHKY MeTaJly IIPH IBOBAJIKOBOMY PO3JIMBAHHi, Ta
iHIMX npouecax 6e3epepBHOrO JUTTS. Pe3ybTaTy JOCTiIKeHb, OTPMMaHi B XOJli BAKOHAHHSI AUCEePTaLiltHO]
poboTH, 6ysI1 BUKOPUCTaHI [1J1s1 eKCIIepUMEHTAIbHUX IIJIaBOK Ha JBOBAJIKOBIN nBapHii mamuHi (PTIMC HAH
Ykpainu, M. KuiB), Ta Bliepiie BU3Hau€HO 0COOJIUBOCTI GOPMYBAHHS JIMCTOBOIO ITPOKATY 3 aJIIOMiHi€BUX CILJIABiB
16, B95, AMr6, 3 mupokum iHTepBasoM KpucTtasmisaiii ( 2100° C)

2. Dissertation is dedicated for the development of the method of calculation and predicting of phisico-
technological parameters of the thin sheet preparation by twin roll casting of iron-carbon and aluminum-base
alloys in function of hydrodynamics and solidification special features for technological process stability. It was
established that the key problem of the low stability of technological process of the thin sheet preparation and thin
bar manufacturing driven by high dynamic and interrelated physicohydrodynamic and mechanical parameters
which defined by known behavior of thermophysical and hydrodynamic processes in roll bite of twin roll caster.
The proposed by the author method of calculation and predicting of twin roll caster phisico-technical parameters
based on determination of the crystallization-deformation zone location in roll bite of twin roll caster in function
of hydrodynamic and termophisical specialties of metal skin forming on roll mould surface. Using physical
simulation and mathematical model results comparison, was developed reliable research and roll bite
hydrodynamic processes analysis method. Established two specific zones of the circulation, alloy flow irregularity
distribution in roll bite as well as back flow on meniscus surface (o > 20°), the velocity of the flow is raised
accordingly to roll mould diameter and meniscus angle increasing. For determination of crystallization fronts
closing point about an rolls axis, based on known experimental data first by the author were calculated
crystallization velocity indexes under conditions of twin rolls cast rolling for aluminum K=7,4mm /s0.5 and steel
K=4,2 mm/s0.5 that significantly increasing ingots crystallization indexes. This paper presents first measurable
limits of the iron-carbon and high-hardness steel plasticity dependence of temperature within the interval “solidus
- liquidus”. Acquired mathematical relations provides ability to simulate metal behavior within twin roll casting and
other continuous casting processes. Survey results available from dissertation work were used for experimental
casting on twin rolls casting machine (PTIMA NAS of Ukraine, Kyiv), and first were established special features of
aluminum-base alloys [I16, B95, AMr6 flat products forming within wide crystallization interval (=100 ° C).
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