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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta fociifskeHHs crioco0y OKUCI0BAIbHOI IIPOIYBKU PO3ILJIaBy y KOBIIi [IPU BUPOOHUIITBI CcTajei 3

HU3bKUM BMiCTOM BYTJIELIIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of a method of oxidizing melt blowing in a ladle during the production of low-carbon
steels

Pedepar yKpaiHCBKOIO:

Husbko ByrieneBi cTasi BoOAI0Th BXXJIMBUMU €KCIIyaTalliiHUMU XapaKTepUCTUKaMU [1J1s1 MALIMHOOYyBaHHS Ta
iHmuMx ramysei eKoHoMiKU. OfHaK iX BUPOOHUIITBO MOB'SI3aHO 3i CKJIAJHICTIO OKUCJIEHHS BYIJIELIO IO I0Ka3HMUKIB
Huk4e 0,01 % 6e3 3HaYHUX BTPAT METay 4yepe3 lepeokuciieHHs. TOMy aKTyaJIbHOIO 335a4€el0 € CTBOPEHHS CII0C06iB
3HEBYIJIELIOBAHHS IJ151 JOCSTHEHHS IIOCTABJIEHO]I 3a7a4i 3 MiHiMasibHUMU BUTpaTtamu. OJHUM 3 BapiaHTiB
IOCSICHEHHS METU MOXe OYTH ABOCTalillHa BUIIJIAaBKA CTaJli: CIOYATKy Y KUCHEBOMY KOHBEpTEpi 10 KOHIeHTpallii
Byryenio 0,1%, a micist HacTynHa 06po6Ka po3IJIaBy y CTajb-KOBIII HIJISXOM JOHHOI MPOAYBKY CYMIIIIIIO ra3iB
KHACEHb — HEUTpasbHUIA ra3 y 6yIb0allIkoBOMY PeXXrMi. B poboTi mpoBeeHo po3pooKy Ta GiznyHe NOCTiIKeHHS Ha
XOJIOJHHUX Ta BUCOKOTEMIIEPATYPHUX MOJIEJISIX IPYrOro €Tany BKa3aHOoro JIAHIIOTY — JOHHOI IPOJYBKHU CTaJIEBOTO
PO3IUIaBy y KOBIII CyMIIIIIIO ra3iB, [0 MiCTUTb KUCEHb, SIKA JOLATKOBO 4O3BOJIUTb 3HU3UTU NMOBIDHICTD
[IEePEOKUCIIEHHS METaJIy Ta YTBOPEHHS HEMETAJIEBUX BKJIIOYEHD y PO3IJIaBi. 3a pe3ysibTaTaMu pOOOTH BCTAHOBJIEHO
TEPMOAVHAMIUHY [IPIOPUTETHICTh OKUCJIEHH] Byrienio 1o CO npu IOHHOMY BapiaHTi NPOAYBKU. BusHayueHO
palioHaIbHOI KOHCTPYKLiIO JOHHOTIO IIPOJLyBHOTO 0JIOKY 3 IIIIMHHOIO Ta HEHAIPaBJIEHOIO OPUCTICTIO 1
BCTAHOBJIEHO KYT HaXUJIy KaHaJIiB y KaMepi monepeHboro 3MillyBaHHS KUCHIO Ta HEUTpaabHOro ragy 25-400 mo
BEPTUKAJILHOI Bici. BCTaHOBJIEHO, 110 33 iHTEHCUBHOCTI MPOAYBKU 1M3 /T'TOT, - 1110 1711 MPOMUCIIOBOTO BapiaHTa
3[1ifICHEHHS 3aIIPOIIOHOBAHOr0 crocoby y 250-T ko 0,286 M3 /T-rop (36inb1eHHs Ha 20% BUTpaTH y NIOPiBHSHHI
3 KJIACUYHUM BapiaHTOM) CIIOCTEPIraeTbCs yTBOPEHHS TaHI'€HIIiaJbHUX IIOTOKIB, 5Ki yJIbCYIOTh I 3aJ1y4aloTh OijbIly
Ha 52% 4yacTUHY BaHHU J0 NlepeMilllyBaHHS, HK 3a PEXXMMOM, 110 BiZI[IOBifa€e KIACUYHOMY BapiaHTy 06pO6KY Ta Ha
42,2% CKOpOYy€ Yac IOCITHEHHS YCEPEOHEHHS Y BaHHI. Bu3Ha4yeHO 3a pe3ysibTaTaMy BUCOKOTEMIIEPATYPHOTO
MOJIEJIIOBAaHHS, 110 32 YMOB IIPOAYBKU CTaJi 3 BMicTOM Byrienio 0,3% CyMillIo ra3iB a30T-KUCEHb 3 YACTKOIO

KuCHIO 20-30% B IOHHOMY PEXMMI CIIOCTEPIraeThCs MPiOPUTETHE OKUCIIEHHS BYIJIELIO.

Pedepar aHIJIiHCBKOIO:

Low-carbon steels have important performance characteristics for mechanical engineering and other sectors of
the economy. However, their production is associated with the difficulty of oxidizing carbon to levels below 0.01%
without significant metal loss due to overoxidation. Therefore, the urgent task is to create methods of
decarbonization to achieve the given task with minimal costs. One of the options for achieving the goal can be a
two-stage steel smelting: first blowing in an oxygen converter to a carbon concentration of 0.1%, and then
subsequent processing of the melt in a steel ladle by means of bottom purging with a mixture of oxygen gases -
neutral gas in bubble mode. In the work, development and physical research was carried out on cold and high-
temperature models of the second stage of the specified chain - bottom purging of the steel melt in the ladle with
a mixture of gases containing oxygen, that will additionally reduce the probability of metal reoxidation and the
formation of non-metallic inclusions in the melt. According to the results of the work, the thermodynamic priority
of carbon oxidation to CO in the bottom variant of purging was established. The rational design of the bottom
blowing unit with slotted and non-directed porosity was determined and the angle of inclination of the channels in
the pre-mixing chamber of oxygen and neutral gas was set at 25-400 to the vertical axis. It was established that at
a purging intensity of Im3 /t-h - that for the industrial version of the proposed method in a 250-t ladle is 0.286
m3/t-h (a 20% increase in consumption compared to the classical version) the formation of tangential flows is



observed, which pulsate and involve a 52% more part of the bath to mixing than in the mode corresponding to the
classic processing option and on 42.2% shortens the time to achieve mixing in the bath. Based on the results of
high-temperature modeling, it was determined that under the conditions of blowing steel with a carbo
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOJIOTiS Ta PEXMM OTPMMAaHHS HU3bKO BYTJIELEBOI CTaJI 33 PAXYHOK

OyJIbOALIKOBOI TPOAYBKY Y KOBIII CyMillIIITIO KUCEHb — HEUTPAJILHUM ra3

Hassa HTII aHr1ificbKOI0: The method and the mode of low carbon steel production in a steel ladle with

bubble purging of oxygen - neutral gas mixture
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi pe3yJabTaTH: Metoau, Teopii, MeToanYHi OKyMeHTH, AHaIITUYHI MaTepiain, yTOYHEHO
3aKOHOMIPHOCTI OKMCJIEHHS BYTJIELI0 B PO3IJIaBi IPY MPOAYBL CyMILIIIIO HEHTPaIbHUN ra3-KUCeHs, 10 Oye

3[1ifICHIOBATUCS Y KOBILI Ta OGI'PYHTOBAHO pallioHaJIbHi TEXHIYHI pe>KMMU 3a3HaY€HOr0 IPOLIECY i KOHCTP
l'asmy3b 3acTocyBaHHs: YopHa MeTanypris
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Texnonoris orprMaHHs HU3bKOBYTJIELEBUX CTAJIEN IUIIXOM OOPOGKY CTaJIEBOrO PO3IUIABY Y KOBIII
CYMIIIIITIO KUCEHb — HEUTPaJIbHUI ra3 y 6yIb0aIIKOBOMY PEKUMI i3 pallioHaIbHUMU NapaMeTpamu 1jis 250-T
KOBLIA: BUTparTa cymimi rasis 0,286 M3 /T-rof, IpojyBKa Yepe3 LOHHUI 6JIOK 3 IIIJIMHHOIO IOPUCTICTIO, KyT HAXUJTy

KaHaJIiB y Kamepi nornepeaHboro 3minyBaHHs rasdiB 25-400, yacTka KUCHIO y cymimmi 20- 30%.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6uuiTea, EKOHOMIsS MaTepiasnis
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
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