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Tema gucepranii:
1. [Ipouecu rinpoavHaMiku i TBEPIiHHS MIPU OJEPKAHHI TOHKOTO JIMCTA METOJIOM BOBAJIKOBOTO PO3JIMBAHHS
CI1JIaBiB Ha OCHOBI 3aJjli3a Ta aJllOMiHilo

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. Inceprarniiina po60Ta IpUCBIYEHA PO3pOOLi METOLly PO3PaXyHKy Ta IPOTrHO3yBaHHS (i3UKO-TEXHOJIOTIYHUX
[IapaMeTpiB JBOBAJIKOBOI PO3JIMBKUA-TIPOKATKY TOHKOIO JIUCTA 3i 3aJ1i30BYIJI€I€BUX TA AJIIOMiHIEBUX CILIABIB 3
ypaxyBaHHSM OCOOJIMBOCTEH rilpoAHAMIKY Ta TBEPIiHHS 1151 3a0e3l1e4eHHs! CTiIKOro TeXHOJIOTiYHoro pouecy. B
POOOTi BCTAaHOBJIEHO, 1110 OCHOBHA 3arajibHa IIpo6sieMa HU3bKOi CTabiIbHOCT] TEXHOJIOTIYHOrO IIPOLIECY BOBAJIKOBOI

PO3/INBKN-TIPOKATKU ITPOMUCJTIOBOTO OTPUMAHHAI SIKiCHOT'O TOHKOTO METaJIOIIPOKATYy, O6YMOBJICH3 BHICOKOIO



IVHAMIKOIO Ta B3a€MO3aJIEXKHICTIO (PI3UKO-TiAPOIMHAMIYHIX Ta MEXaHIYHUX I1APAMETPIB, SIKi BUBHAYAIOThCS
3aKOHOMIpHOCTSIMU TenoQi3nYHUX Ta riIpoAMHAMIYHUX IIPOLECIB, 10 Bifi0yBalOThCS B MIXKBAJIKOBOMY ITPOCTOPI
YCTaHOBKU JIBOBAJIKOBOT'O PO3JIMBaHHS. B OCHOBI ME€TO/ly PO3PaxyHKY Ta IPOTHO3yBaHHS (i3KO-TEXHOJIOTIYHUX
IapameTpiB IBOBAJIKOBOI yCTAaHOBKM, aBTOPOM POOOTH TMOKJIAZIEHO BU3HAYEHHS II0JIOKEHHSI IPaHuLi 30HU
KpucTanisauii-gedopmatii B MbKBaJIKOBOMY IIPOCTOPI 3 ypaxyBaHHSM TipOJUHAMIUYHUX Ta TEIIO)I3UYHNX
ocobauBocTel GOpMyBaHHS MeTaseBOi KipKU Ha MTOBEPXHi BaJKiB-KPUCTai3aTopiB. 3a JONIOMOro0 (Hi3sYHOro
MO/IEJIIOBAHHS Ta CIiBCTaBJIEHHS! OTPUMAaHUX pe3yJbTaTiB 3 MAaTEMATUYHOIO MOZEJIIII0, 6yJI0 OTPUMAaHO HalliHHUI
METO/, aHai3y Ta AOCIiI>)KeHHS riIpoauHaMidYHUX ITPOLIECIB, 1110 BiOYBAalOTLCS B Mi’KBaJIKOBOMY ITPOCTOPI.
BcTaHOBIE€HO HASBHICTD JBOX XapaKTEPHUX 30H LMPKYJILii, HEDIBHOMIPHICTb PO3NOIiIEHHS Tevil po3IjiaBy B
MIiXXBaJIKOBOMY IIPOCTOPi Ta BUHMKHEHHS 3BOPOTHOI Tedii Ha MoBepxHi MeHicKy (0 = 200), IBUAKICTb SIKOi 3pocTae 3i
30iIbIIEHHSM JliaMeTpy BaJIKiB 1 KyTa MEHiCKy. [1j1s1 BUBHaY€HHS [10JIOKE€HHS TOYKU 3MUKaHHS (PPOHTIB
KpucTanisalii BifHOCHO BiCi BaJIKiB-KpUCTai3aToOPiB, Blieplie aBTOPOM POOOTU Ha OCHOBI HasIBHUX
€KCIIEpMMEHTAJIbHUX JIaHUX, OyJI0 po3paxoBaHo KoedillieHTU MBUAKOCTI KprcTasizallii B yMOBax JIBOBAJIKOBO]
PO3JMBKU-TIPOKATKY 7151 anoMiHilo K=7,4 mm/cek0,5 Ta craini K = 4,2 MM /cek0,5 , sKi 3HaYHO NIepeBUILYIOTh
KoedilieHTH KpUcTaisalii IUX MeTaliB AJ1s1 37IMBKiB. B po0OTi Bepie MaTeMaTUYHO ONKCAHO 3aJIEKHICTb TPaHUL
TEKY4OCTi 3aJ1i30BYIJICLIEBUX i JIETOBAHUX CTAJIEN Bif] TEMIIEPATYPHU B iHTEpBali «Coigyc-yikBigyc». OTpumani
MaTeMaTU4Hi 3aJI€KHOCTI JAI0Th MOXKJIMBICTh MOZEJIIOBATH IIOBEIiIHKY METaJIy IIPYU I BOBAJIKOBOMY PO3JIMBaHHI, Ta
iHIMX npouecax 6e31epepBHOTO JUTTS. Pe3ybTaTy AOCTiIKeHb, OTPMMaHi B XOJli BUKOHAHHS AUCepTaLiliHO]
po60TH, 6ysIM BUKOPUCTAHI [7151 eKCIIEPMMEHTAJIbHUX IIJIaBOK Ha JIBOBAJIKOBIl sinBapHii mamuHi (PTIMC HAH
Ykpainu, M. KuiB), Ta Briepiie Bu3Hau€HO 0COOIUBOCTI GOPMYBaHHS JIMCTOBOI'O ITPOKATY 3 aJIIOMiHi€BUX CILJIABiB
J16, B95, AMr6, 3 mupokum iHTepBasiom Kpuctamizauii ( =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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