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Abstract. High content of FeO in primary slag prevents formation of sta-
ble skull thereby increasing the thermal load on the fridges and heat
losses. Development of indirect reduction reactions that determine the
FeO content in primary slag depends on heat transfer conditions. The
purpose of this research was to develop methods of modeling of heat
transfer in the peripheral zone of blast furnace. The model was devel-
oped using the laws of heat transfer and gas dynamics. It allows to
estimate the influence of ore load, size distribution of iron materials on
development of heat transfer processes and recovery work of the gas
flow in blast furnace.
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HanuonaabHbli TeXHHYeCKHil yHUBepcuTeT YkpanHbl «KueBcknii noJuTexHH4eCKHii HHCTHTYT»
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Annomauus. ViccnenoBansl (ha3oBblil 1 XAMUYECKHUI COCTABBI, CTPYKTYypa U MHKPOTBEPAOCTh AN((y3nOHHBIX MHOTOCIONHBIX TIOKPBITHI, COACPIKAIIINX
TUTaH, ATIOMUHAN 1 KpeMHHUI Ha oOpasuax u3 cranu 12X18HI10T. YcraHoBieHO, 4TO B MpoLecce XUMUKO—TEPMHUYECKOi 00paboTku o0pa3yrorcst
HOKPBITHS HAa OCHOBE MHTEPMETANN/IOB, KapOu/Ia U HUTPU/A THUTAHA, a TAK)Ke TBEPABIH PacTBOP TUTAHA, aJIOMUHHUS, KPEMHHSI HUKEJS, XpoMa B

AyCTCHUTEC OCHOBBI.

Knwouesvie cnosa: crans 12X18H10T, turan, amomMuHui, kpeMHUH, 11 y3HOHHbBIE TOKPBITHS.

Hayusblli W NOpakTUYECKUN HHTEPEC MPEICTABIAECT
XMMHUKO-TepMHUecKas oOpaborka cramu 12X18HI10T, B
pe3ynbTare KOTOPOW MOSIBIISETCS BO3MOXKHOCTH IIOJIy4e-
HUSI HOBOTO MarepHala, COYEeTAOIIEr0 BEICOKHE CBOKCTBA
OCHOBBI 1 JH(PYy3UOHHOH 30HBI.

AHanmu3 CBOWCTB M3BECTHBIX MHOTOKOMITOHEHTHBIX TO-
KpBITUH Ha MeTayiax W ciuiaBax [, 2] mokasan mernecoo-
OpazHocTh nomydeHus Ha ctamu 12X18H10T crnoes ¢ yua-
CTHEM TUTaHa, ATIOMHHIS, KPEMHHUS CO CBOMCTBaMH, OoJiee
BBICOKMMH, Y€M IOCJIe OJHOKOMIIOHEHTHOTO HACHIIICHHS
TUTAHOM, AaJIIOMMHHEM, KpeMHueM. HayuHo-TexHuueckas
WHpOpPMAIMs OTHOCUTEIBHO CTPOSHHS U CBOWCTB MHOTO-
KOMIIOHEHTHBIX HOKPBITHI TIOCJIE COBMECTHOI'O HACBIIIEHHS
cramu 12X18H10T TuTanom, anroMUHUEM, KDEMHUEM HOCHUT

HenoxHbIN xapakrep [1, 2]. Takum oOpa3oM, IeTbI0 HACTOSI-
el padotel ObUTO MomydeHue Ha ctanu 12X18H10T mHo-
TOKOMITIOHEHTHBIX TIOKPBITHIA, HCCICOBAaHNE UX (pa30BOTO H
XUMHYECKOTO COCTaBOB, CTPYKTYPbI I MUKPOTBEP/IOCTH.

[okpeITHST HAHOCHIIN TTPY IOHIKEHHOM JABIICHUH B TI0-
POIIKOBOI cMecH ciemyromiero coctara: 30 % Ti+ 15 % Al +
+15 % Si+4 % NH,Cl + 36 % Al,O;. Ilony4eHnbie Takum
00pa3oM MOKPBITUSI OBUTH H3Y4eHBI PEHTICHOCTPYKTYp-
HBIM, MEKPOPEHTI€HO CIIEKTPATEHBIM, MUKPOCTPYKTYPHBIM
U IFOPOMETPUYECKHM METOJaMHU.

[TocTofHBIM PEHTIEHOCTPYKTYPHBIM aHAIH30M yCTa-
HOBJICHO CyIecTBOBaHUE B Au(dy3noHHOM cloe ABYX
30H: 30HBI COCOUHCHHH W TEPEXOJHOH 30HHEI (CM. Tald-
nuny). B 30He coeMHEHMI OT MOBEPXHOCTH K OCHOBE
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YcsoBust HacbleHNs1, (a30Bblii COCTAB M CBOHCTBA THTAHOAJIIOMOCUINLIHPOBAHHOIO NOKPLITHSA Ha cTasu 12X18H10T

Bug XTO u pexxum: 7, °C; DasoBLIi COCTAB ITapamerp kpucramnudyeckor | Tommuna cios, | MHKpPOTBEpAOCTS,
T (BpeMsi HACBILICHUS ), U peLIeTKH, HM MKM I'Tla
. a=0,5812
Ti;Al 2,5-3,0 -
¢ =10,4664
FeTi a=0,2988 35-45 5,0
TuTaHOaTIOMOCUIINLIIPOBAHHE! . a=0.4830
1050; 4 Fe,Ti 10,5-11,5 6,5-7,0
c=0,7846
Ti(C, N, O) a=0,4316 1,0-2,0 28,5
Ilepexonnas 30Ha a=0,2888 32,0-34,0 40-2.2

pacnonaratorcs cnenyromue cinou: TijAl, FeTi, Fe,Ti,
Ti(C, N, O). HemocpencTBeHHO K OCHOBE IPHMBIKACT
MepexogHast 30Ha — TBEP/IbIA PACTBOP HACHIIIAIOIINX dJIe-
MEHTOB (THTaH, aJJIOMHHUHN, KDEMHUH ) ¥ DJIEMEHTOB OCHO-
BbI (HUKeNb, XpoM) B Geppute. OOpazoBaHue B mporecce
XUMHUKO-TEPMUYECKOW 00pabOTKU ciiosi heppuTa MpoOHcC-
XOIIUT B pE3yNbTaTe JOCTHKCHNUS MPEICNbHON KOHIICHTpa-
WU B ayCTCHUTE TUTAHA, AFOMUHUS, KPEMHHS U MPOTE-
KaHHS TOTUMOP(GHOTO TIPEBPACHHS Fey — Fe . Ilepuon
KPUCTAJUTMYECKOHM PElIeTKH JIETHPOBaHHOTO (heppuTa Ie-
PEXOAHOM 30HBI OKa3bIBaeTCS BBINIC, YEM HEJICTMPOBAH-
HOro. JTO O0YCIIOBICHO 3HAYUTEIBEHBIM COINCPKAHHEM B

nepexoénaﬂ 30Ha

ocHoea
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HEM TaKHUX JJIEMEHTOB, KaK THUTaH, aJIIOMUHUN, KPEMHUH,
aTOMHBIE pa3Mepbl KOTOPBIX BBILIE aTOMHBIX Pa3MepoOB
Kenes3a (CM. PUCYHOK).

B MukpocTpykType HOKpBITHH MOCje JIETKOro TpaB-
JIeHns1 peakTHBOM MapOist ObUIM BBISBICHBI U yCTaHOB-
JIEHbl PEHTI€HOCTPYKTYPHBIM METOJIOM CBETJIO- WM TE€M-
HO-CepblC MHTCPMETAIUIHIHBIC (a3bl B 30HE COCAMHCHUI.
WX cnou pasnenensl XOpolIo BeIpaKeHHBIMU I'PaHULIAMU B
BUJI€ TIPSIMBIX JINHUM, TapajuIeIbHBIX TOBEPXHOCTH.

MakcumainpHasi MUKPOTBEPJOCTh MOJIyYE€HHBIX MOKPHI-
it (5,0 — 28,5 I'Tla) Obuta ycTaHOBIEHa JJIsi 30HBI COE-
JIMHEHUH. MHUKPOTBEpIOCTh NMEPEXOIHON 30HBI HEMOCPE-
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MUuKpOCTpyKTypa THTaHOATIOMOCHINIUpoBaHHOH ctamu 12X18H10T (@) u pacipenencHue 31€MEHTOB 110 TONIIIHE TOKPBITUS:
Ti (6); Al (6); Si (2)
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CTBEHHO 3a TpaHulEed ¢ 30HOW COEIUHEHHUI cocTaBIsuia
3,5 —4,2 I'lla 1 mmaBHO YMEHBIIANACH 0 MUKPOTBEPIOCTH
OCHOBBI.

MOXXHO CYHTaTh, YTO TONYYCHHBIC W HCCICIOBAHHBIC
B pabore mokpsiTus Ha ctanu 12X18HI0T mo ¢asoBomy
U XUMHYECKOMY COCTaBaM, CTPYKTYpPE MOTYT OKa3aThCs
NEPCHECKTUBHBIMU MPH SKCIIITyaTallun B YCJIOBUAX 3PO3HHU,
NEHCTBUSI BEICOKMX TEMIIEPATYp U arpeCCUBHBIX CPE.
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Abstract. The phase and chemical composition, structure and microhard-
ness, diffusion of multilayer coatings containing titanium, aluminum
and silicon were examined at samples of steel 12Cr18Nil0Ti. It was
established that the coating was formed on the basis of intermetallic

compounds, carbides and titanium nitrides, as well as a solid solutions
of titanium, aluminum, silicon, nickel and chromium in the austenite
substrate.
Keywords: steel 12Cr18Nil0Ti, titanium, aluminum, silicon, diffusion
coatings.
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