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NMOBBIINEHUE TEXHOJIOTUYECKHUX TAPAMETPOB BOCCTAHOBUTEJIBHbBIX
MMPOLNECCOB ITPU OBPABOTKE CTAJIU B ATPETATE «KOBII-ITEYb»

I'm3arynun P.A., Baayes /I.B., Cepuxtoa A.

FOprunckuit TexHOIOrHYecKuit HHCTUTYT (puitran) denepanbHOro roCyaapCTBEHHOTO OIKETHOTO
00pa30BaTeIbHOTO YUPEIKICHUSI BBICIIETO MTpodeccroHanbHoro obpasosanus «HannoHaabHbI HecienoBaTebeKuil
Tomckwii monmuTexHnIeckuil yauBepcutet», fOpra, Pocens (652050, FOpra, yn. Jleaunarpaackas, 26),
e-mail: gra@nkfi.ru, valuevden@rambler.ru.

B coBpemeHHOI MeTaiuTypruy 00IbII0e BHUMAHHE y/IeIsieTcsl PoOIeMe CHIKEHHS pacXo/ia PacKUCIUTENeH 1 Jie-
THPYIOIINX 100aBOK IMyTeM pa3pabOTKU pallOHAIBHBIX CIOCOOOB UX BBEACHUS B CTallb C OAHOBPEMEHHBIM yITyqIIEHUEM
€e KauecTBa 3a CYET CHIDKCHHS KOHIICHTPAIMK BPEAHBIX IPUMECEH, a TakKe MOBBIIIECHHS CKBO3HOTO KodduIenTa uc-
TIOJIL30BAHMS JIETHPYIOIIEro daemMeHTa. OMHUM U3 MyTel peleHus ITOH MpoOIeMbl SBISIETCS] MOBBILIICHUE H3BICUCHHS
JIETUPYIOLIEro JIeMEeHTa U3 IIIaka 3a CYET MHTCHCH(HMKAIMH IIPOLECCOB BOCCTAHOBJICHHUS NPH 00pabOTKe pacIuIaBoB
B COBPEMEHHBIX arperarax «KOBII-NEYb», 000PYJOBAHHBIX PA3MTHIHBIMU CHCTEMAaMH IS MEPEMEIINBAHUS MeTalia 1
nuraka. [IponsBeneHa oneHka BO3MOXKHOH CTEIEHN Pa3BUTHsI BOCCTAHOBHTEIBHBIX MPOIIECCOB IIPH 00pabOTKe METaILIH-
YECKOTO M IIUTAKOBOTO PACTIIIABOB B KOBIIIE HAa arPErare «KOBII-TIEUb» B yCIOBUAX HHTEHCHBHOTO MEPEMEIIHBAHHUS BAHHBI
HMHEpTHBIM ra3oM. [lomyuyeHsl IPOMBIIIIEHHbIEC JAHHbIE, HOATBEPKAAOIINE BO3MOXKHOCTh YMEHBIICHUS KOHLCHTPALIUU
OKCHJIOB JKeJIe3a M MapraHlia B IITaKe ¥ CTaOMIN3aIiN COEPKaHMs MapraHila 1 KPEMHUS B METalIe.
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In modern metallurgy considerable attention to reducing the consumption of reductants and dopants through the development
of rational methods for their introduction into steel while improving its quality by reducing the concentration of harmful impurities, as
well as increasing the through utilization of the alloying element . One way of solving this problem is to increase the extraction of the
alloying element of slag due to intensification of the processes of recovery in the processing of melts in modern ladle furnace equipped
with different systems for mixing metal and slag. An assessment of possible development of regenerative processes in the processing
of metal and slag melts in the ladle to ladle furnace under intensive stirring bath inert gas. Industrial received data confirming ability to
reduce the concentration of iron and manganese oxides in the slag and stabilization of manganese and silicon metal.

TEXHOJIOT'Usl KOMILIEKCHOM OBPABOTKHA METAJLIA
HA BBIITYCKE KAJIBIIUEM U ATIOMUHUEM
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Ha metammyprudeckux npeanpusaTusx o0paboTkoil paciiiaBa KadblUeM peIaeTcs Heblii KOMIUIEKC 3a/1a4: CHIKe-
HHE COJIepP)KaHMsI KUCIIOPOJia, Cepbl, HEMETAIMYSCKHUX BKIIFOYCHUI; MOAN(DUIIMPOBAHHE HEMETAIUTNYESCKUX BKITIOUCHHH;
TIOBBIIICHIE MEXaHIMYECKUX CBOMCTB METaJlIa; MOBBIICHNE pa3nuBaeMocTd Ha MHJI3 craneil, pacKuCIeHHBIX alFOMU-
HHeM 1 Jp. KonnuecTBo yCBOGHHOTO KasIbLysl, MOP(OIOrHs U COCTaB BKJIFOYCHHUH 3aBUCAT OT M3MEHEHHMS KOHLICHTPALIU
QIIFOMHUHUS, KUCTIOPOJA M CEPBI B PACIUIABE B CIIydae BBEACHHUS KAJIBIMSA B METAIUI B BHJE NMOPOLIKOBOM MPOBOJOKH, a
TaKKe COCTaBa LIJIaKa IIPY BBEACHUU CIUIABOB KaJIbLIMS Ha BBIITYCKE U3 CTAJICIUIABUIIBHOIO arperara B koBll. Pazpaboran
crioco0 BBOJA CUITMKOKAJIBIHS B METAJIT Ha BHIITYCKE U3 CTAJIETIIABIIBHOTO arperara B CTalepa3IHBOYHbIN KOBII B aTi0-
MMHHEBBIX KOHTeHHepax-cTakaHax. [1oyrydeHbl IPOMBIILICHHbIE JaHHbIE, TIOATBEPKAIOIIIE BO3BMOXKHOCTh 00SCIICYEeHHUS
JOCTaTOYHO BBICOKOTO M CTAOMIBHOTO, B YCIOBHSIX KOHKPETHOTO II€Xa, YCBOSHHUS KaIbLHs U €T0 (P (HEKTHBHOTO BO3AEH-
CTBUS HA COCTaB U (DM3MKO-XUMHUYECKOE COCTOSIHHE PACILIaBa U CBOMCTBA TOTOBOW METAJUIONPOIYKIIUH.
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At steel mills melt processing calcium solve a complex task: reduction of oxygen, sulfur, nonmetallic inclusions;
modification of nonmetallic inclusions, improving the mechanical properties of the metal, improving castability on
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continuous casting machine AK steel, etc. Quantity of calcium absorption, morphology and composition of inclusions
dependent changes in the concentration of aluminum, oxygen and sulfur in the melt in the case of administration of
calcium metal in the form of a cored wire as well as the slag composition when administered alloys of calcium release
from the steel making unit into a ladle. A method of entering into the metal to silicocalcium release of steelmaking
unit in the steel ladle in aluminum containers glasses. Industrial data obtained, confirming the possibility of providing
a sufficiently high and stable, in a particular shop, calcium absorption and its effective impact on the composition and
physico-chemical state of the melt and the properties of the finished steel products.
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B nanHO# paboTe OblIa paccMOTpeHa MaTeMaTuIecKast MOJEeNb CONMPSDKEHHBIX THAPOAMHAMUYESCKHUX U TETUTOBBIX
MPOIIECCOB B OTIMBKE M (hOPME MPH U3TOTOBICHUH JTUTHEBOU 3arOTOBKHU MPEBEHTOPA — OTBETCTBEHHOTO pabodero aie-
MEHTa KOMIUIEKTa POTHBOBBIOPOCOBOTO 000PYIOBaHHUS JOOBIBAIOIICH MPOMBIIIIICHHOCTH. Takxke OBLTH MOCTPOCHBI
JIMCKPETHBIC aHAJIOTH PeaJIbHBIX TEXHOJIOIMUYECKUX MPOLIECCOB cpeacTBaMu nporpaMmMuoro kojaa ProCAST, B noiHo#
HECTAallMOHAPHON TPEXMEPHOH MOCTAaHOBKE pellieHa TOCTaBJICHHAs 3a1a4a. Ha 0CHOBe YMCICHHOTO MOIEIUPOBAHUS
M3yuYeHa BOJIIOIMS TEMIIEPATYPHBIX IMOJIEH B Mpoliecce KPUCTATU3AIMH CIITKA ITPEBEHTOPA, IPEACTABICHBI KAPTHHBI
TMHAMHUKH (GOpMHUPOBaHUS TBEPIOH (a3bl ¢ TECYCHHEM BPEMEHH U MPOAHAIM3UPOBAHO paclpeie]ICHue yCaI0qHON o~
PUCTOCTH B peallbHOM NPEBEHTOPE M ero 4MciaeHHON Mmonenu. KaptuHa pacnpeneneHus NopucTOCTH, TOITy4YeHHas B
XOJIe YHCIIEHHOTO PEICHHs IOCTaBICHHON 3a/1a4M, TIONTBEPIKICHA SKCIIEPIMEHTATIPHO Ha MTPENaprupOBaHHOM 00pasiie
JINTOM 3arOTOBKH.

NUMERICAL SIMULATION OF PREVENTER
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Technological stages of steel borehole preventor casting are studied during this research. Preventor is a very
important part of blow-out equipment. A mathematical model of the integrated hydrodynamic and thermal processes
in the mould and casting is formulated. Discrete analogues for some technological processes are derived. The problem
is solved as three-dimensional using numerical procedures and means of ProCAST software. Images of solid part
formation within the time are provided. Shrinkage porosity allocation for both numerical model and preventor itself
is analyzed. Analysis and comparison of the numerical simulation and full-scale experiment (prepared sample of real
preventor) results proved validity of computational experiment.

PO PAMMHBI KOMIIIEKC PACYETA XAPAKTEPUCTUK MHOTOKAHAJIBHBIX
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JUis MHOTOKaHaJbHBIX cucTeM MaccoBoro obcmyxuanus (CMO) ¢ «pa3orpeBoM» co3aaH NPOrpaMM-
HBIH KOMIIJIEKC, TTO3BOJISIOIINI BBIIONHATH BBIYMCICHNE BEPOITHOCTHO-BPEMEHHBIX XapaKTEPUCTHK HAa OCHOBE
MaTpHll HHTEHCUBHOCTEH MEpPeXoJ0B MEXAY MUKPOCOCTOSIHUSAMH CHUCTeMBbl. OTIMYHUTEIBHONW 0COOCHHOCTBIO
KOMILIEKCA SBJISAETCS MCIOIb30BaHHE BXOAHBIX JaHHBIX B MCXOJHOM MAaTPUYHOM BHJE, 00eCIIeYHBaIOIIee yHU-
BEPCaIbHOCTh NpuMeHeHus npu ananuze CMO pa3iauyHbIX KJIaccoB. B crarbe omuchiBaeTcss COCTaB U Ha3Ha-
YeHHEe KOMIUIEKCA, a TAaKKe Pe3yJbTaThl B3aUMHOTO TECTUPOBAHMA IOJy4aeMbIX PE3yJIbTaTOB Ha MOJEINAX C
«pazorpeBomM» M anmnpoKcHMaiueil AByX(a3HbIM THIEPIKCIOHEHIIMAIBHBIM paclpeneieHueM U AByX(pa3HbIM
00001IeHHBIM pacnpenenaeHneM Dpnanra. [IporpaMMHBII KOMILIEKC MTO3BOJSAET MOBBICUTh TOYHOCTD TI0OJIyUae-
MBIX BEPOATHOCTHO-BPEMEHHLIX XaPAKTEPUCTUK 3a CUET YyUCTa BJIUAHUA «pa30rpeBar. Kommekc Takxe npume-
HUM JAJIs pacyeTa BepOsTHOCTHO-BpeMeHHbIX XapakTepucTuk CMO npyrux kiaaccoB. BeIrOIHBIME OTIHYHMAMHI
KOMIIJIEKCA SBJISAIOTCSA BO3SMOXHOCTHU IO UHTETPALIUU JUIA IPOrpaMMUCTOB U UCITIOJIB30BAaHUE B pacue€Tax MHOTO-
KaHaIbHBIX HeMapkoBckux CMO.
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