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CO,I(EPXAH HE 

METAJIJibl / RUSSIAN METALLURGY, 2026, N!! 1 HlmapL-CI>eop3.11b 

' IIo.rryqeHHe aHOCOBHTOBoro IIIJiaKa rrpH BOCCTaHOBIITe.JThHOM o6.xrnre THTaHOMarHeTHTOBoro KOHIJ;eHTpaTa 
K ypaHaxcKoro MecTOpo)J()l;emm Ha yroJibHOH IIOM O)I(J(e 

FoH'tapo6 K B., AzaMupo6a A. C., Caab0co6 F. E., O!lJOHUHa T B. 5 

BJIIDIHHe ,a:ecpopMaiJ,HoHHoif o6pa6oTKH Ha MHKPOCTPYKTYPY H MexaHWiecKHe CBOHCTBa crmaBa M g- 5Y-
5Gd-2Sm -0,5Z r 

JlyKbJlH06a E.A., Tapbtmufta H. E., MapmbtHeHKO H C., Pbt6Gil'btteHKO O.B., Ta6attK06a HIO., IleHKUHa TH, 
J(o6amKuHa T B., J(o6amKUH C.B. 

BJIIDIHHe OTHomeHIDI co,a:ep)l(aHHi.f. Sc/ Zr Ha KOpp03HOHJIYIO cToi.f.KocTb YJibTpaMeJIK03epHHCThiX crmaBOB 
Al-Mg. II: Mccne,a:oBaHHe Koppo3HOHHOH cToi.f.KocTH 

Ko31l06a H.A. , HoxpuH A.B., 'ly6Uilbaee6 B.H , IIiaapuHa f/.C., Eo6po6 A .A ., 'lezypo6 M.K , 
KonblllOB B.H. 

3 cpcpeKTHBHOCTb KOM6HHHpOBaHH.H IIJia3MeHH0- 3JieKTp OJIHTHbiX UeMeHTaUHH, IIOJIHp OBaHH.H 
H MHKpO,a:yl'OBOI'O OKCH,a:HpOBaHIDI )];JI.H y.rryqmeHIDI 3KCIIJIYaTaUHOHHbiX CBOHCTB TeXHWieCKOI'O TIITaHa 
BTl-0 

TGM606CKUU H.B., KycMaHO(J C.A., MyxatteBa T J/., TaM606CKGJl M.H., JlGJleH06 H.P. , ranOH06 B.A ., 
CUilKUH C.A., CMupHoB A .E., FpuzopbeB C.H 

Oco6eHR'OCTH in situ Hex situ cpopMHp OBaHH.H CTPYKTYPhi KOMII03HTOB a -T i/TiC rrpH MexaHoXHMH'IecKoM 
cHHTe3e 

KoeG/leea C.A., l]mzopbeea T (/). , Pa3)lMOB Hr., Bua10K TM , BepeMeii H. C., J(e6RmKuHa E. T , BoCMepuKOB C. B., 
)/{opHUK B.H. , llflxoe H 3. 

Oco6eHHOCTH CTPYKTypoo6pa3oBaHH.H MeTaJIJia CJIHTKa 3JieKTpOmJiaKoBoro nepermaBa aycTeHHTHoif 
)l(aporrpo<rnoH. Cr-N i - Si -CTaJIH, 3aTBep,a:eBarOiueH. c 3BTeKTHKOH Ha ocHoBe Kap6H,a:a HH06H.H 

JlGJlamKuHa JI.B., AlleKceeHoK //.A ., KlluMOB J(.A., KylluKoe A ./I., JaenKuH H.A., Co!l06beBa M C. 

XpOMOTIITaHHpOBaHHe KOHCTpYKIJ,HOHHOH CTaJIH B yCJIOBH.HX B03HHKHOBeHIDI TepM03MHCCHOHHOro TOKa 
B HaconuarorueH. cpe,a:e 

m a6ypo6a HA. 

Oco6ennocTH rrpouecca rrpeBparueHIDI rrepeOXJia)J()l;eHHor o aycTeHHTa rrpH HerrpepomHOM OXJia)J()l;eHHH 
MHKPOJierHpOBannoH. BaHa,IUieM cpe,a:Heymepo,a:HCTOH JIHTOH CTaJIH 

%teaH 10H-a 310Hb, 10 B3Hb-a 3e, Jlu CRH, Jl10 CeH 

0 B3aHMOCBH3H K03pll;HTHBHOH CHJibi C rrapaMeTpaMH CTaTWieCKOH H UHKJIHqecKOH ,a:erpa,a:aUHH, 
rroBpe)l()];eHHocTbiO H cTpYKfypoH. KOHCTPYKIJ,HOHHDIX cTaneH. 

Eom6uHa J/.P. , CuHeB H. 0., ErjJuM06 A. F. 

B3aHMO)J;eHCTBHe paCIIJiaBa HH3KOyrJiepO,a:HCTOH CTaJIH C OrHeynopHOH KepaMHKOH Ha OCHOBe ~03 
AlleKcaHapo6 A.A ., AHyttKUH C.H, KaHe6cKuii A.r. , J(eMuH K. IO., PyMRHu,ee E.A., Fpuzopo6u'l K.B., 
CoeMUI,UKOB H C. 
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M 1d 11 II y I R u s s i a n M e t a II u r g y / 2 0 2 6 I n o . 1 

V,JI, I~ (1(!1),).1JV2'>2.3 
Ill lli 10, II HS7 I SOH69573326010018 

OpRrnHaJihHaH CTaThJI I Original Article 

llOJIY'IeHHe aHOCOBHTOBOfO IDJiaKa IIpH BOCCTaHOBHTeJibHOM 
Ofi~e ~~TaHOMafHeTHTOBOfO KOHU:eHTpaTa 

KypaHaxcKoro MecTopo:~K,L~;eHIDI Ha yroJihHOil rroM mKKe 

K.B. foll'lapos, A. C . AraMHposa*, f.B. C a,IJ;biXOB, T.B. 0 JIIOHHHa 

f.PfEYH lfHcmumym MemG.!IJlypcuu u Mamepua;weeiJeHUJI UM. A.A. Eai:uwea (lfMET) PAH, 
MocKea, PoccuucKaJI rJ>eiJepau,UR 

*E-mail: alexandra_0492@mail.ru 

/ 't•t/JI'Jifllll. YcTal-lOBneHhi ycnOBIDI rronyqeHIDI H3 nuaHoMarHeTHTOBoro KOHileHTpaTa KypaHaxcKoro MecTopo:ll<,ll;eHIDI 
IIIIi li\tlll i>I'I'OIIOI'O I.UJ!aKa, npMrO)I,HOro M5l .ll:anbHefu:ue:lf rrepepa60TKH C H3BneqeHHeM BaHa,JJ;IDI H TMTaHa. IJOKa3aHO, qTo npM 
lllli'!\'I'IIIIOIIWI'CJibiiOM 06:lKIITe KOHIIeHTpaTa C .D:06aBKOH 17% KOKCa H 3% Kap6oHaTa KanbiiiDI llpH 1475 "C CO CKOpOCTbiO 
lliii 'Jll11111 25- 45 "CI MHH 6e3 Bbi,D;ep)!(KH IIPM .ll:OCTIDKeHHH .D:aHHOll TeMIIepaTypbi H C 6biCTpbiM Oxna:ll<,ll;eHHeM o6pa3yeTC51 
ll lllli I(, 11 11 1 11 1) 1, 1~ ~~ 11 T Wfai-f B KOTOpOM COCpe.n:oToqeHhi B OCHOBHOM B aHOCOBHTe. Hanl{ql![e aHOCOBMTa .n:enaeT B03MOlKHhiM npH 
,Ill 1 111.110 U II Ill 11 11cpepa6oTKe H3BneqeHHe BaHa.n;IDI « rrocne,Dyi0111ee rronyqeHHe PYTHnDHoro rrpo.n:yKTa. IIonyqeHHblli MeTann 
t '(II I,I~P >I< I•I ' I ' 1,7- 1,8% C, 0,12-0,24% S, 0,011-0,012% P H 0,066- 0,237% V HMO)I(eT6hiTh HCIIOnh30BaHMH IIOJIY'IeHirncmnu . 

II.Jml•tetlt.te CJIOtJa: mumaHoMazHeinum, KypaHaxcKoe Mecmopo:JK:aeHue, eoccmaHoeumenbHbll1 o6:JK:u2, ycollbHGJI noa!lo:JK:Jca, 
f/IIIJI 'OIIIIIIIIHi t.ti i uuw 1c, mumaH, f:WHaauu 

I 

I 
IPIIIItm cupotmtme. Hccne.n:osaHHe npose.n:eHo 6e3 .n:orronHMrennHoro QJHHaHcHpoBaHIDI. 

1\muf!JtiiiCIII lllttnepeCOlJ. ABTOpbl .n:aHHOH pa60Tbl 3aJIBAAJOT, ~0 y HMX HeT KOHQJnMKTa HHTepeCOB. 

llttJIIif) tltJmopoe. K.B. fou'lapoB - rrocTaHOBKa 11enu pa6oThi, aHanH3 PI:<3YnhTaTos; A.C. AraMnpoBa -
llpOII0,/1,\l ll l•lll ::J KCnepuMeHTOB,HaiiHCaHHe CTaThM; r .B. Cll.l(LIXOB - 06IIIee PYKOBO.lJ:CTBO pa6oTo:ll:; T.B. 0 JIIOHHHa -

I lhi 'Y li(,/ ~U 1 111C pe3yJlb'raTOB pa60Thi, KOppeKTypa TeKCTa. 

( 'i'MJIICtt iJnJI t<umupoeallllJl: fowmpos K.B. , AraMHposa A.C. , Ca,n:hiXOB f .B., OmoHHHa T.B. IIonyqeHHe aHocoBHTosoro 
Ill /1111\11 II J)l•l IIOCCT<l HOBHTenhHOM 06:lKIITe THTaHOMarHeTMTOBOrO KOHIIeHTpaTa KypaHaxCKOro MeCTOpO:ll<,ll;eHIDI Ha YfOnhHOll 
IIII,II.JIOli(I<U. MeTaJUibl I Russian Metallurgy. 2026;(1):5- 15. https:l l doi.orgl l0.31857 I S0869573326010018 

The Obtaining Anosovite Slag by Reducing Roasting of Titanium-M agnetite 
Concentrate from the Kuranakh Deposit on a Coal Substrate 

K.V. Goncharov, A.S. Agamirova*, G.B. Sadykhov, T.V. Olyunina 

A.A. Baikov Institute of Metallurgy and Materials Science RAS, Moscow, Russian Federation 
*E-mail: alexandra_0492@mail.ru 

11(!,\'lntc/. T he conditions for obtaining anosovite slag suitable for further processing with the extraction of vanadium and 
lllnulum rrom titanomagnetite concentrate of the Kuranakh deposit have been established. It has been shown that during 
l'tldlid llg roasr·ing of the concentrate with the addition of 17% coke and 3% calcium carbonate at 1475 "Cat a heating rate of 
).,1\. j k') "Ci min without holding and with rapid cooling, slag, vanadium and titanium are formed, in which anosovite is mainly 
<'I llll:llltlrul eel . T he presence of anosovite makes it possible to extract vanadium and subsequently obtain a rutile product during 
llllliHlllltlulll processing. The resulting metal contains 1.7- 1.8% C, 0.12- 0.24% S, 0.011- 0.012% P and 0.066- 0.237% Vand 
t'llll IHJ IIHcd to produce steel. 

Kt•ywonls: litanomagnetite, Kuranakh deposit, reducing roasting, coal substrate, anosovite slag, titanium, vanadium 

Nuuliug. The study was conducted without additional funding. 
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