Mema/ibi

SRR 11.2022

e Tt F il
’3‘5‘- A
{7 =AC

< Temia HOMepd: « -~ i | T
" 40.nem co OHA nycxa uexa OKOMKO8aHUsA OCKOﬂbCKOZO
- 3/leKmpomemariypauiecKozo kom6uHama um. A. A. yzapoea,
' Hayasna ebinycka nepgoli npomMbliusIeHHOU npoaquuu- S e,
oxucneHHblx okamoiwell (cmp 4-15) g




COAEPXXAHUE

40 net co gHa nycka OCKONbCKOro ajieKTpomMmeTannypruieckoro koméuHara um. A. A. Yraposa,
Hauyasa BbiNMycKa NepBoii NPOMbILLJIEHHOW NPOAYKLUU — OKUCJIEHHbIX OKaTbiLLen
K. A. YepHos. TeHgeHummn pa3sutus OSMK um. A. A. Yraposa — npou3BOAUTENS NPOAYKLIMN
KauecTBaSBQ .. .. . . st awn e s
A. C. Akcrok, Y. N. Anovikos, B. B. XKynuH, C. B. [etpos, A. B. KapriewumH, A. A. LllesyerHko. Pazsutune
NMPOM3BOACTBA Xene3a NPSMOro BOCCTAHOBIEHNS — OOHO U3 KJIIOYEBbIX HarnpasieHuin
OOMKUM-A A YIADoBa . .0 . e e s e

Arnomepauus
A. A. AHgprowueykuH, KO. A. ®pornos, 4. M. YykuH, B. E. Koteiwes. iccneposaHmua npouecca
oKOMKOBaHUA LWKXTbl Ha arodadprke Ne S5TIAO «MMK» . .. ..o i it

MpokaTtka v gpyrue npoueccbi OM[
A. E. CeBunos, A. B. MyutuH, A. . KonecHukos. MogenmpoBaHMe MEXaHNYECKOro n3Hoca paboumx
BaUTIKOB LUMPOKOMOSIOCHOro GCTaHa ropsivyert NpokaTkym MeToAaMm MallMHHOTO OBYHEHUSA ... ... ow ...
A. M. lecuH, 4. O. Nyctoporitos, A. Y. CBepukos, I. 1. KopHn10B8. SKCNEpUMEHTaNLHoe
onpo60oBaHe TEXHOOrM aCUMMETPYYHOM XON04HOM NMPOKATKM JIEHTbI N3 BbICOKOYMEPOANCTLIX

MapoK CTasel [ UCKIIIOHEHUS ONepaLLii MPOMEXYTOUYHOIO OTHKUME .o v v e it e e ae e ia e e e

Mpouseoacrteo Tpyo
P. P. lema, H. A. esatepukoBa, M. A. JlesaHueBuY, P. H. AMuposB. INoBbILLEHNE KOPPO3UOHHOM
CTOMKOCTM pe3bb0oBbix coeauHeHN Tpyd HedTerazoBoro copTaMmeHTa 3a C4eT NPUMEHEH S
MOKPbITUM, MOMYHEHHBIX QPUKLIMOHHBIM MAAKAPOBAHVEM . . . . ettt i e it ea e e e e e e e e e
. A. MymnsHekui, M. T Ltyua, W. 0. MeiummnHues, 5. V. Kocmaukui, O. B. BapHak, b. B. Bapuuyko.
OcBoeHne Npon3BoACTBa CheuyanbHbiX BUAOB TPY6 13 GeppPUTHO-MapTEHCUTHBIX CTasen
C Y4€TOM OCOBEHHOCTEN MUKPOCTPYKTYPBI M CBOMCTB . .o o it ittt i e it it it e cae i eae e e
/1. B. Kynawos, E. A. Bonkosa, Ji. . 3ppoH, K. C. CmeTtaHyH. OCOBEHHOCTN CTPYKTYpPbI CTanewn
Pa3ANYHBIX KOMMO3ULUUIA ANS U3rOoTOBEHUS TPYD, TPAHCMOPTUPYIOLLINX

CEPOBOAOPOLCONERXalMMN IPUPOOHBIATAS: . 1. ... . . . = .

MeTtannosepgeHue n metannorpapuvs

C. . Boroayxos, E. C. Kosuk, E. B. CBuaeHko. YNpo4YHeHue BbicTpopexyLen cTanmPEMS. . ... .. ...

Jkonorua

C. A. PoruHko. «CtanbHaga 3eneHas caenka» EBpoco3a: MaHeBphl Ha Tpeke aekapboHu3aumm. . . . . . . ..

3KoHOMMKA U PUHAHCHI

B. I. KorgeHko, H. A. KazakoBa. MOHUTOPUHI YCTOMYMBOCTU PA3BUTUS METAITYPIrNYECKUX KOMMAaHUM . . .

UcTopus metannyprum
B. A. Bo6koB. O60pOHHOE NPOU3BOACTBO MOPHO-METATYPrM4€CKOr0 KOMIeKca No3gHEeNMNePCKon
akoHomukm Poccum (Ha npumepe dyHkumoHposaHusa Obuectsa bpsaHckoro3aBoaa) « ..o oo v v ...

73

Kypuan «Yepubie MeTauibl» 10 peiennio BAK MunuctepcTsa o0pa3osanus U Hayku PD BKiI0YeH
B «Ilepedenb BeAyIHX PEEH3UPYEMbIX HAYIHBIX JKYPHAJIOB A H3JAHHI, B KOTOPbIX JA0/DKHBI ObITh OMYOJMKOBAHDI

OCHOBHbIC HAYYHbIC PE3YJIbTaThl LiP[CCCpTaIll/Iir‘l HA COMCKaHHue yqenoﬁ CTENECHU NOKTOPA M KAHAWIATA HAYK» 110 METAJLIyPIryuu

Kypuan «YepHble MeTaJUIbD» BKJII0UeH B Mexnynapoanyio 0a3y nansbix Chemical Abstracts Service
Kypuan «YepHble MeTaluIbl» BKIIOYeH B MexXayHapoaHyio 0a3y nansbix Scopus, IT ksapTuis (2021)
(o Bepcun SCIMAGO)

«YepHble meTanaibl», Hog6pb 2022




“CHERNYE METALLY”/“FERROUS METALS” 11 (1091)-2022

Monthly scientific-technical journal on the actual problems of metallurgy and machine-building

Founders With participation of

- “Ore and Metals” Publishing House - Magnitogorsk Iron and Steel Works _ ;

. National University of Science and Technology - S. P. Korolev Rocket and Space Corporation Energia
“Moscow Institute of Steel and Alloys” - Byelorussian Steel Works — Management Company

- Nosov Magnitogorsk State Technical University of “Byelorussian Metallurgical Company” holding

« The State Hermaitage museum

Editorial Board Editorial Staff

Chief Editor: Valeriy Kolokoltsev Deputy chief editor Evgeny Tsirulnikov

1st Deputy chief editor: Konstantin Kosyrev Responsible secretary: Elena Rakhmanova

Deputy chief editors: Alexandr Vorobiev, Evgeny Tsirulnikov,

Anatoly Belenky, Wolfgang Bleck (Germany), Yuriy Bobarikin Editorial Address

(Belarus), Oleg Boriskin, Irina Butorina, Nikolay Chicheneyv, Actual address: Moscow, Leninsky prospekt 6 bld. 2, office 617
Mikhail Chukin, Dmitry Elansky, Sergey Galkin, Evgeny Goly- Mailing address: 119049, Russia, Moscow, P.O. Box # 71

Phone/fax: +7-495-955-01-75
E-mail: chermet@rudmet.ru; tsirulnikov@rudmet.ru
Internet: www.rudmet.com

Oglu (Denmark), Yakov Gordon (Canada), llya lllarionov,
Ludmila Kaputkina, Alexandr Kazakov, Alexandr Kolikov, Alexey
Korchunov, Alexey Kushnarey, Igor Leushin, Igor Mazur, Tamara

Matveeva, Alexey Pelevin, Yury Piotrovsky, Ivan Potravny, Piotr Scheller Printed: “Kancler” Printing house
(Germany), Anatoly Savenok (Belarus), Andrey Serebryakoy, Russia, Yaroslavl, ulitsa Polushkina Roshcha, 16, str. 66A
Elena Sidorova, lldar Sultanguzin, Stanislav Tkachenko, Publisher: “Ore and Metals” publishing house
Andrey Travyanov, Rafael Valeev, Ekaterina Volynkina, Phone/fax: +7-495-638-45-18
Alexandr Vydrin, Elena Yatsenko, Nikolay Zyuban E-mail: rim@rudmet.ru
CONTENTS

Agglomeration
A. A. Andryushechkin, Yu. A. Frolov, D. M. Chukin, V. E. Kotyshev. Study of the charge pelletizing process
MM S SINEE PlaNEN O S i i e e b e A R e s e P I it e i 16

Rolling and Other Metal Forming Processes
A. E. Sevidov, A. V. Muntin, A. G. Kolesnikov. Simulation of mechanical wear of work rolls of a wide-strip
hot rolling mill using machine learning Methods........ccoceceneeecrsesesserssecrnecns 22
A. M. Pesin, D. O. Pustovoitov, A. I. Sverchkov, G. P. Kornilov. Experimental testing of the technology

of asymmetric cold rolling of a strip of high-carbon steel grades to exclude intermediate annealing

OperatioN S e L e L e e N S iR 28

Pipe Production
R.R.Dema, N. A. Devyaterikova, M. A. Levantsevich, R. N. Amirov. Improving the corrosion resistance of
threaded joints of oil and gas pipes through the use of coatings obtained by friction cladding......ccccccoeeucecenecanne. 36
D. A. Pumpyansky, M. G. Shtutsa, I. Yu. Pyshmintsey, Ya. I. Kosmatsky, O. V. Varnak, B. V. Barichko.
Mastering the production of special types of pipes made of ferritic-martensitic steels, taking into

account the peculiarities of the microstructure and properties 41
D. V. Kudashov, E. A. Volkova, L. I. Efron, K. S. Smetanin. Features of the structure of steels of various
compositions for the manufacture of pipes transporting hydrogen sulfide-containing natural gas.......cccoeeuuue.... 51

Metal Science and Metallography

S. 1. Bogodukhov, E. S. Kozik, E. V. Svidenko. Hardening of high speed steel R6M5 59
Ecology
S. A. Roginko. EU green steel deal: maneuvers on the decarbonization track........oceernecreeesnecmneesecmunecsssenmsecesd 66

Economics and Finances
V. G. Kogdenko, N. A. Kazakova. Monitoring the development sustainability of metallurgical companies.......c.cc..u... 73
History of Metallurgy

V. A. Bobkov. Defense production of the mining and metallurgical complex of the late imperial economy
of Russia (on the example of the functioning of the Bryansk plant society) 81

“Chernye metally”, November 2022




