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Tema gucepranii:
1. MaTemMaTrnyHe MOJEMIOBaHHS OOPOOKM METaleBOT0 PO3IJIaBy IOPOUIKOBMM IPOTOM Ta TPAHYJIO0 y

CTaJIePO3JIMBHOMY KOBIII Mif], 4aC NPOLyBaHHS iHEPTHUM ra30M

2. Mathematical modeling of the molten metal treatment using cored wire and pellet in the ladle during inert gas
blowing

Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYEHA aKTyaJIbHOMY HayKOBO-TIPAaKTUYHOMY 3aBJAHHIO MiIBULEHHS €(PEKTUBHOCTI
BMPOOHHUIITBA Ta SIKOCTi CTajli HA OCHOBI pe3yJbTaTiB poOOTH NOOYLOBAHUX B IUcepTallii MaTeMaTUYHUX Mofeseln
(i3sMYHUX NPOLECIB, SIKi MAIOTh MicClle [IpY NI03alivHii 06pOO6Li METATIEBOTO PO3ILJIaBY IOPOLIKOBUM APOTOM Ta
rpaHyJo. Po3po6s1eHO MaTeEMAaTUYHY MOJZIE€JIb TPMBUMIPHOI IMHAMIKU POTY, SIKa BPaXOBY€ HAIIPYKEHHS [IPU HOT0
3TMHAHHI Ta KPYYEHHI, i J03BOJISIE OTPUMATHU TPAEKTOPiI0 BUTAHHA JIPOTY B TiJli METAJIEBOTO PO3ILJIABY, 30KpEMa -
TOYKHU y ITPOCTOPI, B IKUX ITIOPOLIOK IOTPAILJIs€ Y PO3IUIaB. B 3a7ad4i nyiaBjieHHs APOTY i rpaHyIn 3 HAMEP3aHHIM
KipK{ PO3I1JIaBy BPaXOBaHO MOJKJIMBICTb HECHMETPUYHOCTI TPAaHUYHUX YMOB Ha A3€pKaJli MeTay, 0 JO3BOJINIIO
OLIiHMTH Ilepeoir mpolecy JBOBUMIPHOTO I7IaBI€HHS B IEpePi3i rpaHyy; 3alIpONIOHOBAHUI METOJ, 3aCTOCOBAHO 114

PO3paxyHKy AuQy3iliHOTO pO3YMHEHHS! TyTOIJIaBKOI IpaHyJin. 3 ypaxyBaHHSIM PO3POOJIEHNUX MoJiesieil JUHAMIKY



IPOTY i HECUMETPUYHOTO I1JIaBJI€HHS TiJl BAKOHAHO MTPOrpaMHy peasisallilo no6y10BaHOi KOMIIEKCHOI MOJeri 3
TPUBUMIPHOIO Bidyasizauieo. Pe3ynbTaTy IUCEPTaLiiHOro TOCHiIKEHHSI BUKOPUCTOBYIOTBCS Y HABYaJIbHUX
IVCLMILIIHAX i 17151 IOLIYKY paliOHa/IbHUX TEXHOJIOTIYHUX I1apaMeTpiB 03HAUE€HOr0 IIPOLIECY KOBIIOBOI 06pO6KHU

po3IuiaBy, o HiﬂTBepﬂ)KeHO ,ILOBi,HKaMH I1PO BIIPOBA/IP>KEHHA peSy']IbTaTiB lIOCJIi,H)KeHHH.

2. The thesis is devoted to actual scientific and practical problem of increasing the productivity and quality of steel
on the basis of the calculation results of the mathematical models (which are built in the thesis) of physical
processes that take place at the secondary treatment of the molten metal using cored wire and pellet. The
mathematical model of the three-dimensional dynamics of the wire was built, which takes wire's bending and
torsion into account, and provides a wire's motion path in the body of the molten metal, in particular - points in
space, in which the powder from the wire falls into the melt. The problem of melting of the wire and pellet with
formation of the crust takes the possibility of asymmetry of the boundary conditions on the metal mirror into
account - it allows to evaluate the progress of the two-dimensional melting process in the cross-section of the
pellet; the proposed method is applied to calculate the diffusion dissolution of refractory granule. Given the
developed models of the dynamics of a wire and asymmetric melting of bodies, software implementation of
complex model with a three-dimensional visualization was built. The results of the research are used in the
educational disciplines and in finding of rational technological parameters of the treatment of the molten metal in
the ladle, which is proved by certificates of usage of research results.
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