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1. Po3po6Kka HayKOBUX MOJIOKEHD i TEXHOJIOTII polecy KOBIIOBOI fecyabdypalii yaByHy MarHiem 3 BUCOKOIO

IHTEHCHBHICTIO BBE[ICHHS PEAr€HTY

2. Development of scientific principles and process technology ladle desulphurization of magnesium with high
intensity input reagent

Pedepar:

1. TIpouec nosanivyHoro paginyBaHHS PiIKOrO YaBYHY B KOBIIAX BIyBaHHSM 3€PHUCTOrO (TPaHyJIbOBAHOI0) MArHilo.
P03BUTOK OCHOBHUX TEOPETUYHUX I10JI03KEHb Ta PO3POOKa TEXHOJIOri iH)KeK1iliHOro padiHyBaHHS piKoro 4aByHY B
KOBIIIaX 3 PO30CEPEIKEHHSIM TEIJIO- Ta MaCOOOMiIHHOI 30HU B PO3ILJIaBi, 3a6e31e4eHHSIM BUCOKOI iIHTEHCUBHOCTI
BBEJIEHHSI MarHilo - ax 1o 250-400 r/c, mBuaKocTi gecynbdypatii - 9 % /xB i 6isblie, CTYIEHIO 3aCBOEHHSI MarHio
- ax 10 96 %. CyyacHi METOAM PO3PaXxyHKOBO-TEOPETUYHOTO aHai3y, MOJEIOBAaHHS IIPOLIECIB iIHKEKLIHOTO
padinyBaHHs 3 BUkopuctanHsaMm EOM, ¢isnuHOro MopesioBaHHs IIPOLIECiB 3 BAKOPUCTAHHSM BiZle03110MKH,
CIIeLliaJIbHOI METOJIMKY KOMIT'IOTEPHOI 06POOKY i aHai3y Bifie0300pakeHb. EKcriepuMeHTalbHi AOCTiIKEHHS
BMKOHaHI 3 BUKOPUCTAaHHIM aTeCTOBAaHUX NPUJaAiB. Po3BuHEHO ysaBieHHS Ipo GopMyBaHHS IpudypMeHoi Ta

MacoOOMiHHOI 30H B KOBIIi 3 YaByHOM IIpY Pi3HMX YMOBax i napameTpax iHKeKuiiHoro padiHyBaHHS OTr0 MarHiem.



BcTaHOBJIEHO 3aJ1€KHICTh MApAMETPIB KOJIMBAaHb IIOBEPXHI PO3IJIABY, 1O padiHyeThCs, B KOBIII Bifl TapaMeTpiB
IHXXEeKTy0490ro rasy. OTpumasB NOJAJbIINAY PO3BAUTOK METOJ, PO3PAXYHKY ITIPOHMKHEHHS Fa30BMiCHUX IIOTOKIB, 10
BIYBAIOTbCS B PifIKy BaHHY. BusiBjieHO HOBi 3aKOHOMIPHOCTI 3MiHU MIBUJIKOCTI (a3 B MarHiiiBMiCHOMY IIOTOLLi IpU
110ro BUTiIKaHHi 3 KaHaJliB (PypM B PiiKuil po3mulaB. Briepiie peasnizoBaHO NpoLEC CTaJOro BAyBaHHS MarHiio 6e3
PO3y60O3KyI0YMX 10OABOK Yepe3 IBOCOILIOBI GypMU 3 BUCOKOIO iHTEHCUBHICTIO BIyBaHHS MarHilo (ak 1o 420 r/c) i
PO30CEPEIKEHNM BBELEHHSM MOr0 B PO3IUIaB. Briepie BCTaHOBJIEHO YMOBY HaAiMIHOTO MOAINTy OJHOIO
MarHiliBMiCHOro II0TOKY Ha [iBa PiBHUX 3 BiIXUJIEHHSM [1apaMeTPiB OAHOTO MOTOKY Bif] iHIIOrO He 6ifblue sIK 5%.
BignpaupoBaHi napaMeTpy NOAIIbHOI KAMEPH 1 ii €JIeMEHTH 3aKJIafieHi B KOHCTPYKLiI pO3p0o0JIeHOI 3aHyPIOBaHO]
dypmu, 32 [OTIOMOTOIO SIKOi 3[[{ICHIOETHCS pO30CepePKeHe BAYyBAaHHS MarHiio B KOBILI pi3HOrO TUIIOPO3MIpY i3
3a0€e31e4YeHHsIM CTyIeHs gecyabdypalii yaByHy ax 10 98% i HaliMeHIIO0 TPUBAJICTIO onepallii BIyBaHHSI MarHilo.
HaykoBi 1107105keHHS Ta po3p06JI€eHN TEXHOJIOTIYHUI NIPOoLeC NepeBipeHi Ta NifTBepKeHi B JOCIiIHO-
IIPOMHUCJIOBUX YMOBaX. BripoBamkeHo: 5 MeTasyprilHux KOMOIHATIB i3 3a6€31e4eHHSIM OOMHUYHOI IOTYKHOCTI - aX
10 6,5 MJIH.T/PiK, 3i 3HI>KEHHSM Cipku B 4aByHi MeH1e 0,002% Ta peKOMeHJ0BaHUH 10 BIIPOBAI>KEHHSI Ha yCixX
MeTKOoM6iHaTax YKpainu. OuikyBaHUI €KOHOMIUHUII e(eKT Bif, BIPOBAI)KEHHS PO3POOKU (Y IOPIBHSHHI 3 iHIINMU
aHajioramu) cTaHoBUTb 3,165 nos. CIIA /T 4aByHy, IpyU CyMapHOMY piuHOMY BUPpOOGHULTBI 19,45 MiH. T/piK - 61,56
MiH. mon. CIIA /pik, yacTtka 3n06yBava - 1,85 muH. nos. CIIA /pik. Metanypris.

2. The process furnace refining molten iron ladles blowing particulate (granular), magnesium. Development of the
basic theoretical positions and development of the technology of injection refining molten iron ladle with
dispersed heat and mass transfer in the melt zone, providing a high-intensity magnesium input - up to 250-400 g
/ s, desulfurization rate - 9% / min or more, the degree of assimilation of magnesium - up to 96%. Modern
methods of computational and theoretical analysis, simulation of processes injection refining with the use of
computers, physical modeling processes using video, a special method of computer processing and video analytics.
Experimental studies were carried out using certified devices. The development of ideas about the formation of
prifurmennoy and mass transfer zones in the bucket with cast iron under different conditions and parameters of
injection refining its magnesium. The dependence of the oscillation parameters of the surface of the melt is refined
in ladle on the parameters of the injection gas. Was further developed method for calculating the penetration of
gas-bearing streams are injected into the molten bath. Found new patterns of change in the phase velocity of a
magnesium-containing stream at the end of its channel lances into the liquid melt. For the first time implemented
sustainable injection of magnesium supplements without razubozhvayuschih through dvuhsoplovye lance with
high-intensity magnesium injection (up to 420 g / s) and dispersed putting it into the melt. The first set of reliable
conditions for the separation of magnesium-containing stream into two equal deviation from the parameters of
the flow from the other of not more than 5%. Worked parameters separatory chamber and its components are
incorporated in the structure designed immersion lance through which the injection of magnesium dispersed in
the ladle of different sizes with the degree of desulphurization providing up to 98% and the minimum duration of
the injection operation of magnesium. Scientific terms and developed a process verified by an experimental-
industrial conditions. Implemented: 5 steel mills to ensure the unit capacity - up to 6.5 million tons / year, with a
reduction of sulfur in the iron less 0,002% and recommended for implementation on all metkombinat Ukraine. The
expected economic effect of implementing development (compared with others) of 3.165 dollars. USA / t of pig
iron, at a total annual production of 19.45 million. Tons / year - 61.56 million. Dollars. US / year, the share of the
applicant - 185 mln. dollars. US / year. Metallurgy.
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