
qEPHMI lVIETAJIJIyprIDI. FERROUS METALLURGY. 
OIOJIJIeTeHb HayQHO-TeXHHqeCKOH Bulletin of Scientific, Technical 
H 3KOHOMHQeCKOH HH<popMa~HH. and Economic Information, 

2021. TOM 77. NQ 4 2021, Vol. 77, NQ 4 

CO,D;EP)I(AHl1E 

Kamyuuu B.B., 'lunoeseea HT, Heauoea 11.M, Ilempaxo­
ea T.M. OCHOBHble noxasarena pa60TbI lJepHOH MeTllJIJlyprHH 
POCCHH B2020 r. 367 

Beneuseuu A.M, Bypcuu A.H, Ynauoecxuu A.A., '{uiiuso­
ea CH. I13MepeHHe resmeparypsr - rnaaaas aaaa-ra o6ecne­
lJeHHJI TeXHOJlOrHlJeCKHX npoueccos B MeTllJIrryprHH. K 200­
J1eTHIO OTKPblTHJI TepMOJJleKTpHlJeCKOrO J<l><l>eKTa T.I1. 3ee6e- 393 
KOM 

HA nPE)I,IlPIDITIDIX H B HHCTHTYTAX 
ArJJOllOMeHHoe npOH3BOllCTBO 
Bepceuee N.C, Bpaeuu B.B., EecmlOZUII CH, Jlonamun A.C 
Ilossnuenae npOlJHOCTH oxersnnea H3 THTaHOMarHeTHTOBblX 
KOHueHTpaTOB npa HcnOJlb30BaHHH ztofiaao«, COilepJKaIIIHX 406 
6apHH HCTpOHUHH 
Baiooxoea H.Jf, AOWloe A./O., Busuueep X, Xacunoe XH, 
Konnep A., Xaosapaeoea E.A.. OMOII06 XA., Pycmauoe 5.3. 
ITJlaBKa THTaHOMameTHTOBbIX MeTllJIJlH3HpOBaHHblx oxarsi-
IlleH H3 pyzna Tefiaafiyrraxcxoro MeCTOp0lK!leHHJI B nexa C 410 
norpyxeaaoa JJleKTpHlJeCKOH ilyrOH 

CTaJJenJJaBHJJbHOe npOH3BOllCTBO 
rOJly6l106 B.A., PJl6'lUK06 11.B., 5aKuII 11.B., Iluuu« A.fl., Po­
Mal106 OH, Ilpnoxo A.A. ITpHMeHeHHe MHKpOKpHCTllJIJlHlJe­
CKHX KOMnJleKCHblX MOilH<l>HKaTopoB ilJlJl BHenelJHOH ofipa­
60TKH CTllJIH. L[aCTb 2. Pe3Y JlbTaTbl paJpa60TKH TeXHOJlOrHH 418 
06pa60TKH CTllJIH IIIHpOKoro COpTaMeHTa 

XOPOlUWl06 A.,a., CGJlUXal106 Il.A; 5bl306 ,a.II., )[(UpOII­
KUII M.B., 5UKUII K.5. Onsrr npHMeHeHHJI KllJIbUHHCOilepJKa­
uiea HHJKeKUHOHHOH npOBOJIOKH C PaJJIHlJHblMH HanOJlHHTe- 432 
J1J1MH npa BHenelJHOH 06pa6OTKe CTllJIH 
Hpoxaruoe npOH3BOllCTBO 

Hama6eK06 A.5., JIe.JK'lIee CH, Ilallull EA., Tusotentco A.A., 
Ectionam A.5. YcOBepIlleHCTBoBaHHe TeXHOJlOrHH ile<l>OpMH­
pOBaHHJI B peJlbe<l>Hblx aanxax nyreu pellJIH3aUHH aCHMMeT- 445 
PHlJHOH npOKaTKH 
Tpyfiaoe npOH3BOilCTBO 
MUlUembJlII A.P., Illabanoe H.ll., Cfe6CKaJl OH, (/JWlun­
n06 TA. BJlHJIHHe YCJlOBHH rpyoaoro nepeztena H CTpyKTYP­
noro COCTOJlHHJI aa JKCnJIyaTaUHoHHylO HlI,lleJKHOCTb BbiCOKO- 455 
npo-nu.ixTpy6HbiX CTllJIeH 
npOH3BOilCTBO Hnpasrenenne erueynopoe 
KO:JlC}'X06 A.A., Tuuodieeea A.C, Moposoea HA., Basapo­
ea MC Ilonfiop orueynopon ilJIJI JJleMeHTOB npOMeJKyTOlJHO- 464 
ro KOBIlla rrpa aenpepsianoa paJJIHBKe CTllJIH 
3KOJJOrHH Hpecypcocfiepeseeaue 
rGJIKUII 1O.A., YJlaco6ell EA., Oiiaoun ,a.H., EpMaKo6 Il.B. 
I1HHoBaUHoHHlliI TeXHOJlOrHJI OlJHCTKH 060pOTHOH sonu 
MHJ13 Harperaros ropaxett npOKaTKH 471 
MOilepHH3a'-lHH 06opYlloBaHHH H peKoHcTpyK'-IHH 3aBOllOB 
lJepHoii MeTaJJJJyprHH aa py6e~oM 479 

HOBOCTH 3apy6e~Hoii nepuonaxa 486 

3KcnPECC-HH(J)OPMAU.IDI 488 
CTaTHCTHKa 496 

CONTENTS 

Katunin V.v., Zinov 'eva NG., Ivanova I.M, Petrakova T.M 
Basic indicators of steel industry of Russia operation in 
2020 

Belen 'kii A.M, Bursin A.N. Ulanovskii A.A., Chibizova S.1. 
Temperature measurement - the main task to ensure tech­
nological processes in steel industry. Towards the 200 
years anniversary of the thermoelectric effect discovery by 
T.!. Zeebeck 

AT ENTERPRISES AND IN INSTITUTES 

Sintering and Blast Furnace Processes 
Bersenev I.S., Bragin V.v., Evstyugin S.N, Lopatin A.S. 
Increasing the strength of pellets made of titanium­
magnetite concentrates when using additives containing 
barium and strontium 
Vanyukova ND., Adilov A.Yu., Wiesinger H, Khasilov 
Kh.N, Koller A., Khadzaragova EA., Omonov Kh.A., 
Rustamov B.Z. Smelting of titanium-magnetite metallized 
pellets from the Tebinbulak deposit ore in submerged arc 
furnaces 

Steelmaking 
Golubtsov V.A., Ryabchikov I. v., Bakin I. v., Dynin A. Ya., 
Romanov ON, Pryadko A.A. Application of microcrystal­
line complex modifiers for steel ladle treatment. Part 2. Re­
sults of elaboration of a technology for wide range of steels 
treatment 

Khoroshilov A.D., Salikhanov P.A. Byzov D.P., Zhironkin 
M v., Bikin K.B. Experience of application of calcium­
containing cored wire with various fillers at steel ladle 
treatment 
Rolling Mill Practice 
Naizabekov A.B., Lezhnev SN, Panin EA., Tymchenko 
A.A., Esbolat A.B. Improvement of the deformation tech­
nology in relief rolls by asymmetric rolling realization 

Production of Pipes and Tubes 
Mishet :van A.R., Shabalov I.P., Chevskaya ON, Filippov 
G.A. Effect of pipe production conditions and material 
structure state on operation reliability of high-strength pipe 
steels 
Production and Application of Refractories 
Kozhukhov A.A., Timofeeva A.S, Morozova NA., Bazarova 
MS Selection of refractories for elements of tundish at 
steel continuous casting 
Ecology and Resource-Saving 
Galkin Yu.A., Ulasovets EA., Obadin D.N, Ermakov D. V. 
Innovation technology of cleaning CCM and hot rolling 
mills circulating water 

Modernization of Equipment and Reconstruction of the 
Steel works abroad 

News of the Foreign Periodicals 

EXPRESS INFORMATION 
Statistics 


