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MIKpOXO0JIOIMJIbHUKIB HA OCHOBI MOJI€JIIOBAHHS [IPOLIECIB TENJIO00MiHY

2. The validation of the parameters of the continuous volumetric castings' crystallization using microrefrigerators
on basis of the mathematical modeling of the heat-exchange process

Pedepar:

1. O6'eKTOM HOCHIIIKEHHS Y AUcepTalii € 6e3nepepBHUIL 3JIMBOK, B IKOMY CTBOPEHI YMOBHU [1J1s1 06'€MHOI
KpHUcCTali3alii 32 HassBHOCTI HEOQHOPiTHOTO MarHiTHOro 1oJis; PpisuyHi npouecy, 1o 3a6e3nedyroTb 00'eMHY
KpHUCTali3alilo 6e3repepBHOro 3/11BKa. Bysy po3po6sieHi MaTeMaTU4Hi MOZEJi: pyXy MiKPOXOJIOOUIbHUKIB B
po3I11aBi 6€e31epepBHOro 3JIMBKA B HEOAHOPiTHOMY MarHiTHOMY I10JIi; PO3PaxyHKY I'pajiieHTa MarHiTHOTO 101 B
30Hi 06'€eMHOI KpUCTasi3alii 6e3nepepBHOro 3/IMBKa. 3allpOIIOHOBaHA METOIMKA PO3PaxyHKYy TEXHOJIOTIUHUAX
napamerpiB. Pe3ysbTaT MaTeMaTUYHOTO MOZEIOBAHHS MOXKHA 0€3110CcepeqHbO BUKOPUCTOBYBATYU B METAJypriliHiN

[IPOMUCJIOBOCTI.



2. The object of investigation of dissertation is a continuous casting, where the condition for the volumetric
crystallization using a nonhomogeneus magnetic field are created, the physical processes that provide the
volumetric crystallization of the continuous casting. The mathematical models of metal silvering on
microrefrigerator, of microrefrigerator's motion in the melt of the continuous casting in a nonhomogeneus mag-
netic field, of the calculation of the magnetic field gradient in the zone of volumetric crystallization of the
continuous casting were developed. The computational procedure of the process-dependent parameters was
suggested. In modelling it was taken into account that the microrefrigerators are pelydisperse, that the resultant
mass of the metal that is crystallized at the given volume, calculates for the collection of the micro particles that
have a certain size, that the physical properties of the particles and the molten metal are constant, that the
nonhomogeneus magnetic field influences every particle taking into account its size. The developed prototype of
the continuous-steel-casting machine allows considerably cut down material and time expenses for the
manufacturing of the metal-roll. The results of the mathematical modelling can be used in the metallurgy industry.
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