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Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 44.31.85

Tema gucepranii:

1. Ocob6auBoOCTi pyxy GPOHTY TBEPIiHHS IJIOCKOTO 3/IMBKA NTPY (Di3UYHUX BIJIMBAX

2. Features of motion of a solidification front of a physically influenced flat ingot

Pedepar:

1. O6'exT mocaigpKeHHs - Tem1o)pi3nyHi i rifpognHaMiuHi Ipoliecyu py TBEPiHHI MeTaly B BUJIIMBHUIISIX i IMBapHUX
¢dopmax. MeTa fOCIiI>KEHHS - CTBOPEHHSI METOAMKYN TEOPETUYHUX PO3PaXyHKiB HECTAllilOHAPHUX JIBOBUMIpHUX
3aBIaHb TBEPIiHHS [IJIOCKOTO 3JIMBKA 3aJIEXKHO Bill Pi3HMX 30BHIIIHIX i BHYTPilIHIX (PpakTopiB. TeopeTuyHi i
[IPaKTUYHi pe3yabTaTy - 3alIPOIIOHOBAHA MaTeMaTU4Ha MOJieJib IPOLeCY TBEPAiHHSI 3/IMBKa J03BOJISIE peasli3yBaTu
aJITOPUTM KePYBaHHS TEXHOJIOTIYHUM IIPOLIECOM, 1110 3a6e3redye sK 6isiblll BUCOKY IPOAYKTUBHICTb, TaK i
MOJIINIIEHY CTPYKTYPY 3JIMBKa. Briepiue mokasaHo, 10 MOXKHA YIIPaBJSTY MBUIKICTIO TBEPAIHHS, IPOIYCKaI0Yn
yepe3 TBepLilounii 37IMBOK CTPyM MisibHOCTIO Bif, O 1o 50 A/cm2. O6paHo MaTepianu i po3pobieHi popma i
IIPUCTPIl e1eKTpoIa, 110 3aHYPIOETHCS B PiIIKy CTajlb, AJIs1 IOPYIIEHHS IPY>KHUX XBUJb. HOBM3HA - B poOOTIi
3aMIPOMIOHOBAHO MaTEMATUYHA MOJIEJb a TAKOXK PO3POOIEHO HOBUI HAOIMKEHUI TEOPETUYHO-EeKCIIEPUMETATIbHUM
METO]], pillleHHs HeCTalliOHAPHUX 33/1a4 TEIJIOMacOIIePeHOCY 3 HeCTallioHADHUMY I'PaHUYHUMU YMOBaMH, 1[0

XapaKTepU3yoTh TEMII OXOJIOIPKEHHS 3/IMBKA. 3aCTOCOBAHMI METOJ, JIOKAJIbHOTO TEPMOJIMHAMIYHOTO [TIOTEHLiay i



BapiauiiiHe GOpMyJIIOBaHHS HeCTalliOHApHUX IBOBUMIPHUX 3a7lay 3aTBEPAiHHS METaJy B KJIMHYACTUX BUJIMBHULSLX
4K i3 TIPSIMOIO, TaK i 3BOPOTHOIO KOHYCHICTIO JO3BOJINIIY [TOSICHUTY TUHAMIKY TBEPZiHHS 3/IMBKiB. JlOCTiI)KeHHS
IIBOBUMIpHOI KOHBeKIIii B piaKiit da3i i ii BIJIMB Ha TBEPiHHS 3/IMBKA JO3BOJIUJIO BIleplle TEOPETUYHO BU3HAYUTU
yac (popMyBaHHS CTPYKTYPHUX 30H Y 3aTBEPIIOMY 37IMBKY Ta OOUMCIIMTU MIBUIKOCTI 3aTBEPAiHHS B LIUX 30HAX.
CrymiHb BIIPOBA/KEHHS - PE3YJIbTATU AUCCEPTAaLlii BIPOBAKEHI B IMBADHOMY 11Xy 3yIBCHKOTO
€HEProMexaHiYHOro 3aBOJly, 8 TAKOK BUKOPUCTOBYIOTbCS B y460BUX ITpoliecax JJOHEeLbKOro HallioHaJIbHOTO
yHiBepcuTeTy i JIoH6achKill HallioHa/IbHIN akafeMii OyAiBHMALITBA i apxiTeKTypu ['any3b BUKOPUCTaHHS -
MeTasypriiHa IIpOMHUCIIOBICTb.

2. The object of research of this work is thermo physical and hydrodynamic processes of solidification of metals in
wedge shaped mould and ingots. The purpose of research is finding the analytical solution of non-stationary two-
dimensional problems of flat ingot solidification under internal and external factors. Theoretical and practical
results of the suggested mathematical model of the process of solidification allows realizing technology process
control, which improves efficiency of production as well as ingot quality. For the first time it is shown that velocity
of solidification can be controlled by modifying current density from 0 to 50 A/cm2. Material, shape and
specifications were developed for electrodes submerging into liquid steel to create elastic waves. Novelty of this
work is new mathematical model as well as theoretical-experimental approximation to solve non-stationary
problems of heat and mass transfer with non-stationary boundary conditions characterizing speed of ingot
cooling. Applied method of local thermodynamic potential and variation analysis to non-stationary two-
dimensional problems of solidification of metals in wedge shaped mould with direct and reverse conicity helps to
understand dynamics of ingot solidification. Research of two-dimensional convection in liquid phase and its
influence on ingot solidification allowed for the first time to analytically determine time of structural zones
forming in solidified ingot. Velocity of solidification was calculated for these zones. Degree of implementation.
Results of this work were implemented in the foundry of Zuevskij electromechanical plant and used in student
education process in Donetsk National University and Donbass National Academy of Civil Engineering and
Architecture. Region of interest - metallurgical industry.
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