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ABSTRACT

Baranov I.R.The processes of hydrodynamics awdidification upon receipt
of a thin sheet by the method of twall casting of alloys based on iron and
aluminum.- Qualifying scientific work on the rights of manuscripts.

Dissertation for the degree of a candidate of technical sciqdoesa of
philosophy (Ph.D.)) by specialty 05.16.02fi Met al | ur gy of- f €
ferrous metal s and s-peehaalogidal inatitute of ynstals.

and alloys, National Academy Sciences of Ukraine, Kiyv, 2020.

The dissertation islevoted to the study of the influence of the construction
parameters and the physicalechnological parameters of the process of-tatb
casting on the provision of stable production of kagtality thin sheet of metal
from aluminum and ironThe proces of obtaining a thin sheet in a twoll casting
unit directly from the melt is complex and medtage.The metal passes three
zones of interoll space at different cooling rates, heat transfer, temperatures:
| i qui d mel t-1 i(qu izd aElsalid and dlastdeformation state
( wwuw Theofarneajion of thin rolled metal under conditions of high gradients
temperature and velocity requires a deep study of the hydrodynamic anc
thermophysical aspects of the process, as well as the stutlg afystallization
process under such extreme conditioRer this purpose, a complex of new
methods of physical and mathematical modeling, as well as known dependencies :
boundary conditions obtained by direct measurements, was applied in the
dissertabn. Methods of experimental physical and mathematical modeling have
investigated the processes of melt flow in the wntdlr space of a twaoll
installation with vertical metal feed. The qualitative and quantitative coincidence
of the results of the nuanical calculation of the fluid flow velocity by comparison
with the velocity values measured at the experimental setup was established. It i
shown that Comsol software package can be effectively used to model the flow o

molten metal in the process ofdwoll casting and to understand it more deeply.
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Comparison of the results of physical and mathematical modeling of the fluid
behavior in the space between the reltgystallizers showed the coincidence of
the nature of the velocity field and teenerging zones of circulatioifihe greatest
velocity of movement of the metal flow is near theface of the rolls, which force

the metal into the interoll space, and along the central axis of the roll gap there is
a reverse flow, which has a signifi¢apeedAlgorithms have been developed and
the changes in the heat flux and temperature of the metal solidification along the
length of the technological zone of the intell space have been determin&étle

heat flux decreases due to a decrease iretnpdrature gradient between the melt
metal and the rolllt is established that at the roll castirailing, the coefficients of
crystallization rate in the formula "square root" for aluminum is 7.4ree®", for

steel 4.2mm / s&¢ significantly exceding the values of the coefficients for
solidification in ingots. Further development of the idea of evaluation of
rheological properties of steel in liquid, liqeswlid and solid state with continuous
casting was obtaine@ased on the combination of eqpmental data values of the
yield strength of steels above the solidus temperature, the viscosity of the liquic
steel and its deformation resistance in the solid state, dependencies are obtaing
that sufficiently describe the rheological of the steels @t be used calculated

the energypower parameters of the technological process and equipmembltwo
casting. The developed mathematical model of temperature and rheological
properties of metal in different zones of tnall casting allows to calculatthe
parameters of the stress state of the metal in thenoiter space and to predict the
destruction of the continuity of the metal striphe influence of primary
(hereditary) cast structure, temperature and deformation parameters of the proce
of rall castingrolling (crystallization rate, heat dissipation, modification, degree of
deformation compression) on the structure and quality of rolling from low carbon,
electrical and stainless steels is investigat®dh the increase of the cooling rate

of the steel inthe temperature range up 860°C, the dispersion of the structural
composition of the steel significantly increases and a more uniform structure of the

continuous cast strip is formed.
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According to the results of the dissertation, data of complex influence of
technological parameters of the tnal process are established, allow to predict
and establish optimal stable modes of 4eth casting sheet of different thickness
of iron-carbon and aluminum alloys and can be used andemmgited in
experimental researches of Ukraine and in industrial conditions and will reduce the
cost of experimental research, design and manufacture cfotivpilot and
industrial plants.

The experiments on the production of a strip of kstlergth aluminum alloy
D16 on a tweroller installation allowed us to determine the optimal temperature,
speed, deformation technological parameters of the process of obtaining cast strif
2-3 mm thick. The results of these studies are aimed at the development
experimental tweoll machine for casting and rolling of higdtrength aluminum
alloys of AlZn-Mg-Cu systems, which crystallize over a wide temperature range
(0100 A C).

Keywords: two-roll castingrolling, thin sheet, cooling rate, hyablynamics,
crystallization 1T deformation zone interroll space, physical modeling,
experimental studies.
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[ dzw dsjiots[dgdzts f sSH ' Bidad S dzec C S @3tc ldzef dzlz Is § -
odL ZOYOsls!, LOCOEsd, kOS' §O0LtOdkjUsted:
9" Hdztsh jdedgw Istseoh dded Mdskzhg § O dz® O JERIE@ ‘| 9 @
HdMJ telsOy" 2dz" 2 tesB IS’ Bkdzts HtsMmdz' Hy j dats
ftcd o90dzS ol PRPtctciSQlsag's y' MisOdzj ots™ MmMdBBzecd |
H' O3 stesds 500, 1000, 150Bs@REsS Y Otc®3iEE
L O totL totsB dzj dzfd05] IsdgpGsotsjHH]jSdEE 2 IsOB dzdy' 2.

v OB dzd3yw
1 OtcOd3j stcd o O B OSEEL GFONG o 5° M3z ¢
tc' Ldzdr H' OBj IstcOr 90dzC " 8 SO CFk

o sE8[zodncT skl skE[IdMEzded]]  Hd
o Odc | Bd ddlslsy Cted | Hj ¥ | dOdd o Odd 58l
U, ¢ &B/ Midls 6l Us 6| a, he & U, %

10 240 7,6 2,4 45 11 14

500 20 550 17,1 2,9 90 34 19
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2. 4. stsd3f 68 Isj todzj s H j dz¥ o O dzdz G
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mMeoOoys¢, ftod ~~°  tLtcOrkzdlkz o ydhdss s’
Mlskzf ' dzyoOmlsO WkdSy' v L G dzOH ) 2 9 Odzadz" M J
f 50 ' H i ¢zC fig2hs(99].

l Oydzdodds §dlsOdzdz” 03 BSHJ dz8 9 Odzdzw  IsJ
' HOBSGEB &jlkOdkkz *° odL &zOyj dzdz? CcteOdzd Yy



80

Lsded StedmlsOd L Oy ° tsLfdOsk. [BO' dd
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