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B3aumocBa3b MexaHU4eCKUX, MarHUTHbIX CBOMCTB,
YAEJIbHOr0 3/IEKTPOCONPOTUBJIEHNS U MUKPOCTPYKTYPbI
NPY>XUHHOro cnnasa mapku 97HJ1-BU

© JleoHoB AnekcaHap Bnagumuposuy; YepepgHnieHko Uropb BanepbeBunu,
KaHA. TexH. HayK; Bo3HeceHckasa Hatanba MuxaiinoBHa, KaHz,. TEXH. HAayK;
ToHbiweBa Onbra AnekcaHapoBHA, KaHA,. TEXH. HAyK

@ryr «Bcepoccutickuli Hay4yHo-Ucce008amesibCKUll UHCMUMYM asuayUOHHbIX
mamepuasnos» HayuoHanbHoz20 ucciedosamesnbckozo yeHmpa «Kypuyamosckuti
uHcmumym», Mockea, Poccus. E-mail: alexndr_leonov@mail.ru; chered82@yandex.ru;
yeliseyevea@viam.ru; olton81@mail.ru

WccnenioBaHbl peXkiMbl NPOMEXYTOUHON 1 OKOHYATENbHOI TepMO06PabOTKIN XONOAHOKATaHOI NEHTbI 3 MPYKUHHOTO CNaBa
Ha HiKeneBoli ocHoBe ¢ 2 % Be mapkun 97HJT-BI.

OnpepaeneHbl NPOYHOCTHbIE (BpeMeHHOe CONPOTUBAEHNE, MPeeN TeKyUecTi U OTHOCUTENbHOE YASMHEHWe) U MAarHUTHble (Ha-
MarHUYeHHOCTb HaCbILLeHNA, KO3PLUUTMBHAA CUNa, 0CTAaTOYHAA MHAYKLMA 1 MAarHUTHAA NPOHMLIAEMOCTb) CBOCTBA 1 3HAUEHNA
yIENbHOro ANeKTPOCONPOTUBIEHMA XONOAHOKATaHO NIeHTbI MOC/E HArapToBKIA, 3aKasKin U CTapeHua.

YcTaHoBNeHa B3aNMOCBA3b MeXaHUUeCKMX CBOIACTB 1 MUKPOCTPYKTYPbI C MarHUTHBIMU CBOCTBAMI NIEHTbI 1 YAENbHBIM dN1eK-
TPOCONPOTUBAEHEM.

KntoueBble cnosa: HVIKenb-ﬁeleJ'lJ'lI/leBbll?l Cnnas, TepM006pa60TKa, 3dKaJlka, AnCnepcMoHHoe TBepaeHne, MarHuTHble
CBOICTBA, YAENbHOE 3JIEKTPOCONPOTUBIIEHNE.

The regimes of intermediate and final heat treatment of a cold-rolled strip made of a nickel-based 97NL-VI alloy with 2 % Be have
been studied.

The strength (tensile strength, yield strength and elongation) and magnetic (saturation magnetization, coercitive force, resid-
ual induction and magnetic permeability) properties and electrical resistivity values of cold-rolled strip after work hardening,
quenching and precipitation hardening are determined.

The interrelation of mechanical properties and microstructure with the magnetic properties of the strip and electrical resistivity
is established.

Keywords: nickel- beryllium alloy, heat treatment, quenching, precipitation hardening, magnetic properties, electrical resistivity.
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Cea3b macwitabHoro ¢akropa ovyara gepopmauumn
¢ AecdopMaLNOHHbIM BO3AEUCTBUEM BaJIKOB Ha 3aroTOBKY
npv Npou3BOACTBE MeTaJlonpokKarta

© EpemuH leHHapuin HukonaeBuy, kaHg. TexH. Hayk; JiusaHosa Hapexpa
OneroBHa; HukynuH AHatonuii Hukonaesuy, a-p TEXH. HAyK;
dununnoe Neopruii AHaToNIbEBUY, [-P TEXH. HAYK

oryn «yHnuepmem um. W.1. bapouxa», Mockea, Poccus. £-mail: igs 12@yandex.ru

BbinoniHeHbl aHanUTYeCKIe UCCNe0BaHMA NO BAUAHNIO MaclLTabHOro dakTopa ouara Aedopmaliui npyu NpoKaTKe 3aroToBOK
pazmepami 360360 mm B Bankax guam. 1200—1000—-800 Mm Ha BenMuIHY YAeNbHO paboTbl nnacTueckoii aedopmavuy,
KoTOpyIo oLeHMBanK GyHKLMeN Auccunaum sxepruu. U3 3Tux Bankos onTMManbHbIM MaclUTabHbIM GakTopom ouara Aedop-
Mauum m, =0,258 o6bnaganu Banku Anam. 800 MM, BeNIYNHA KOTOPOTO COOTBETCTBOBANA OTHOLLEHII M = SB/SB, rae 53 " SB -
NAOLLAAM NOMepeYHbIX CeUYeHNii 3aroTOBKI 1 Baslka COOTBETCTBEHHO. [10 ypoBHI0 AedOpMaLMOHHOMO BO3AEIACTBIAA HA MeTann
Mpy NpoKaTke 3aroToBOK B YCNOBUAX ONTUMANbHOIO MacLuTabHoro ¢akTopa oyara AedopmaLiiv FOCTUTAETCA MaKCUMManbHasa
BENMYIHA YAeNbHOI PaboTbl MiacTuyeckoil Aedopmavi. YCTaHOBNEHO, UTO NpY ONTUMaNbHOM MacluTabHOM dakTope ouara
Jehopmauyu JoCTUraeTcA MakcManbHoe pa3BuTie CABUTOBbIX CMELLEHNIA MeTaa Npi NpoKaTKe 3aroToBOK, UTO B peajibHOM
npouecce bynet obecneunBatb BbICOKNIT ypOBEHb MeXaHUUECKIX CBOICTB METanNonpoayKLmi.

KntoueBble cioBa: MacliTabHblii pakTop, ouar iedopmaLy, CABUTOBble NPOLIECCbI, CKOPOCTb AedopmaLiinu, Auccunanms
Heprim, KpUBIU3Ha HOUKI BaNlKa, MeXaHuecKme CBOCTBA NpoKaTa.

Analytical studies were carried out on the influence of the scale factor of the deformation focus when rolling billets with a size of
360360 mm in rolls with a diameter of 1200—1000—800 mm on the value of the specific work of plastic deformation, which was
estimated by the function of energy dissipation.

0f these rolls, the optimal scale factor of the deformation focus was rolls with a diameter of 800 mm. In terms of the level of
deformation effect on the metal during billet rolling under conditions of the optimal scale factor of the deformation zone, the
maximum value of the specific work of plastic deformation is achieved. It has been established that with the optimal scale factor
of the deformation zone, the maximum development of metal shear displacements during billet rolling is achieved, which in a
real process will ensure a high level of mechanical properties of metal products.

Keywords: scale factor, deformation focus, shear processes, deformation rate, energy dissipation, curvature of the roll barrel,
mechanical properties of rolled products.
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TexHoNnornsa NpoKaTku pesibCoB C ABOWHbIMU YKJIOHaAMK
BHYTPEHHUX rpaHeil pnaHLeB NoAOLBbI B YHUBEpPCasbHbIX
KNeTaX Ha COBPEeMEHHbIX pesibCONPOKaTHbIX CTaHax

© Aopodeer Bnagumup BuktopoBuy, 0-p TexH. Hayk; lonoBaTeHKo Anekcemn
BanepbeBuy, kaH. TexH. Hayk; JoOpaHcKuii AHapei Bnagummposuy;
MepBywunH AMuTtpuin dayapnosuy

AO «EBPA3 O6wveduHeHHbIl 3anadHo-Cubupckuli Memasiiypaudyeckuli KOMGUHam»,
2. Hosoky3Heuyk, Kemepoeckas obnacme, Poccus. E-mail: Viadimir.Dorofeev@evraz.com;
Aleksey.Golovatenko@evraz.com; Andrey.Dobryanskij@evraz.com; Dmitry.Pervushin@evraz.com

MpenctaBneH pa3paboTaHHbIil CNOCO6 NPOKATKM ene3HOAOPOXHBIX PENbCOB C ABOIHBIMM YKNOHAMI BHYTPEHHUX rpaHeii
dnaHLeB NOAOLLBbI Ha YHUBEPCANbHbIX PenbcobanouHblx CTaHaX, 0CHALLEHHDBIX HenpepbIBHO-PeBEPCUBHOI rpynmnoli kneTeli n
YKMCTOBOI TPEXBANKOBOI YHMBEPCAIbHON KNeTbio. [IpuBeeHa 3aBUCUMOCTb A pacyeTa paccToAHIA N0 BePTUKAN OT NOBepX-
HOCTU LUEiKN [0 TOUKM NepeceyeHus BHYTPeHHUX rpaHeli GnaHua nojoLLIBbI B Kanubpax HenpepbiBHO-PeBEPCMBHON Fpynmbl
KneTeli B 3aBIUCUMOCTIA OT YLUIMPEHUA LUEAKM B YNCTOBOM Kannbpe, BENUYMHDI YTNOB HAKMOHA BHYTPeHHUX rpaHeil (naHues
MOAOLLBbI Pefbca ¥ NPUHUMAEMOTO 3a30pa MeX/y BHYTPEHHei rpaHblo GnaHLa packata, NpUMbIKAHOLLEro K TOpLY penbca, 1
rOpPU30HTaNbHBIM BaNIKOM YMCTOBOIA KNETU B MOMEHT 3axBaTa MeTania Bankamu. [loka3aHo BNUAHIe pa3paboTaHHoro cnocoba
MPOKATK Ha yNyuLLeHe KaueCTBa reoMeTpum Npoduns, yMeHbLUeHe NOBEPXHOCTHbIX AeeKTOB PebcoB U BbIpaboTKy ropu-
30HTalIbHbIX BANKOB YMCTOBON YHUBEPCANbHOI KIETH.

KntoueBble cfioBa: xema MPOKaTKK, Xene3HOA0PO0XHble peibCbl C [JBOIHBIMU YKNOHaMI BHYTPEHHUX rpaHe|71 ¢J'IaHLIEB
NnoJoLLBbI, peJ'IbCOI'IPOKaTHbIVI (TaH, YyHMBepCanbHaaA KNeTb, TpEXBaNkoBasA HeNnpepbiBHO-peBEPCBHAA rpynna Kneteti, penbco-
Bbl€ yHIBEPCaJibHbIE Kal'll/lﬁpbl, [lyo-peBepCiBHaA KNeTb.

The developed method of rolling railway rails with double slopes of the inner faces of the sole flanges on universal rail-rolling mills
equipped with a continuously reversible group of crates and a finishing three-roll universal crate is discussed. The dependence
is given for calculating the vertical distance from the neck surface to the intersection point of the inner faces of the sole flange
in the calibers of a continuously reversible group of stands, depending on the widening of the neck in the finishing caliber, the
magnitude of the angles of inclination of the inner faces of the flanges of the sole of the rail and the accepted gap between the
inner face of the roll flange adjacent to the end of the rail and the horizontal roll of the finishing stand at the moment of metal
capture by rolls. The influence of the developed rolling method on improving the quality of the profile geometry, the reduction of
surface defects of rails and the production of horizontal rolls of the finishing universal stand is shown.

Keywords: rolling scheme, railway rails with double slopes of the inner faces of the flanges of the sole, rail rolling mill, univer-
sal crate, three-roll continuously reversible group of crates, rail universal calibers, duo-reversible crate
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Paspab6oTtka undpoBoro ABoiiHMKa nNpoLecca
KOHTPOJIMPYEMOI NPOKATKX TOJICTOro JINCTa

M3 HU3KOJIErMPOBaHHbIX BbICOKOMNPOYHbIX CTasNeMn.
Coo6weHune 1. MogenupoBaHue HarpeBa cnsaba
B MeTOAMYECKOMN Neyun ¢ NPOrHo30M pocTa 3epHa
aycTeHuUTa nepepn npoKaTkou

© TpeTbsikoB Bnagumup ApkagbeBu4’, 4-p TeXH. Hayk;
Bokaues IOpuit AnekceeBuu?; dunatoe AHapeit Hukonaesny?;
Fonu-0Orny EBreHnii AnekcaHgpoBu42, KaHm,. TEXH. HayK

' Jluneykuti 20cy0apcmeeHHbIl mexHuU4eckuli yHugepcumem, 2. Jluneuyk, Poccusi.
E-mail: tva@stu.lipetsk.ru
2 Memannypeuydeckuti 3asod NLMK DanSteel, 2. ®pedepukcsepk, anus. E-mail: afi@nimk.com

B paboTe paccmoTpeHbI STanbl MOCTPOEHIA «LMGPOBOTO ABOIHIKa» NPOLIECCa KOHTPONMPYEMOii ropAYeii NPOKTKY TONCTbIX NCTOB
3 HU3KOIErMPOBAHHbIX BbICOKOMPOUHbIX CTaneii — NpeABAPUTENbHOTO HarpeBa CAba B METOAMYECKOI Neyn C NPOTHO30M CpeaHero
[MaMeTpa 3epHa ayCTEHUTa B 3a1aHHbIX CeueHUaX (s6a. Pa3paboTaHHas LMdpoBas MOLENb Harpesa C1A6a, 0CHOBAHHaA Ha peLue-
HUV TPEXMEPHOTO YPABHEHIS TENNONPOBOAHOCTY METOROM KOHEUHBIX HMIEMEHTOB, AAANTIPOBAHA NO Pe3y/bTaTaM HeMpepbiBHbIX
U3MepeHMii TeMNepaTyp B CeUeHIsX (1A6a Mo TONLUMHE U LUIMPUHE C IPUMEHEHIEM <YEPHOTO ALLVKa» — 6rloka Tepmonap, nepeme-
LLIaeMOro BMeCTe €0 C160M B MPOLIECCe HarpeBa B NPOMbILLIEHHOI neun. Ha 0cHoBe NaBopaTopHOro HcciefoBaHIA KIHETUKIA pocTa
3epHa ayCTeHTa NPY HarpeBe 11 U30TePMUYECKOi BblEpXKe 00pa3LIOB 13 HUKONETVPOBAHHbIX BbICOKONPOUHbIX CTafeli MofyyeHo
yPaBHeHMe 1A PacyeTa CPEHEro AMaMETPa ayCTEHUTHOrO 3epHa. oyueHHoe ypaBHEHIE HCMONb30BaHO ANA MPOTHO3a POCTa 3epHa
ayCTeHUTa NP HENPEpPbIBHOM HarpeBe ¢ NPUMEHEHIEM KYCOUHO-NIHEITHOI annpoKCAMaLyN KpUBOIt HapacTaHWA TeMnepaTypbl Ma-
NIbIMY OTPE3KAMI U30TEPMUYECKOI BbIAEPKKU. BbINONHEHO UNCTIEHHOE MOAENPOBaHIE NPOLLECCA NPOMBILLIIEHHOTO HarpeBa Ciba
C PacyeTHbIM OnpezeneH1eM TPEXMEPHOTO MOA PacnpeseneHin TeMnepaTyp, a Takxe HENpepbIBHOT POCTa CPeAHero AnameTpa
3epHa ayCTEHUTa B CBYEHIAX 11563 MO TONLLMHE ANA NOCTEAYIOLLEro MOAENMPOBAHIA TEPMOMEXaHNUECKOI MPOKATKIA.

KnioueBble cnoBa: LidpoBoii JBOIHNK, Harpes (146a, TepMoMeXaHUecKas NpoKaTka, TONCTbIA JINCT, HU3KOYTNepoau-
CTble BbICOKOMPOUHbIE CTa/IH, 36PHO ayCTEHNT, YPABHEHME TeNNONPOBOAHOCTH, METO/I KOHEUHbIX 3/IEMEHTOB.

The paper considers the stages of constructing a «digital twin» of the process of hot controlled rolling of heavy plates of high strength
low-alloy steels — preheating slabs in a reheating furnace with a forecast of the average diameter of austenite grains in given sections
of slab. The developed digital model of slab heating, based on the solution of the 3-dimensional thermal conductivity equation by the
finite element method, is adapted based on the results of continuous measurements of temperatures in slab sections in thickness and
width using a «black box» —a block of thermocouples moved together with the slab during heating in an industrial furnace. Based on
a laboratory study of the kinetics of austenite grain growth during heating and isothermal exposure of samples from low-alloy high-
strength steels, an equation for calculating the average diameter of an austenitic grain is obtained. This equation is used to predict
the growth of austenite grains under continuous heating using piecewise linear approximation of the temperature rise curve by small
segments of isothermal exposure. Numerical modeling of the process of industrial heating of the slab with the calculated determina-
tion of the 3-dimensional temperature distribution field, as well as the continuous growth of the average austenite grain diameter in
the slab sections along the thickness for subsequent modeling of thermomechanical rolling is carried out.

Keywords: digital twin, slab reheating, controlled rolling, heavy plate, high strength low carbon steels, austenite grain, heat
equation, finite element method.
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NMEPEPABOTKA TEXHOTEHHOIO CbIPbA
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UccneposaHue 06XUr-MmarHuTHOro ooorateHus oTXoa0B
ruapomeTannypruyeckoii nepepaboTku BaHagueBoro
KOHBEPTEPHOro LWaka

© Konorpuesa YnbsiHa AnekcangpoBHa; BonkoB AHTOH UBaHOBUY, KaHA,
xum. Hayk; MynbiweB Banepuii Cepreeeuy; Ctynos NMNaBen EBreHbeBuy;
KpacHaHckaa UpuHa AnekceeBHa, KaH,. TEXH. HayK

Qryr «yHUNuepmem um. U.I. bapouHa», Poccus, Mockea. E-mail: ufowka@mail.ru;
rhenium@list.ru; Valera-pupyshev@rambler.ru; pavel1411@rambler.ru; iakrsn@gmail.com

MpoBeeHbl MCCNeROBAHNA MO OOXUT-MarHUTHOMY oboralieHio BaHaANiicofepXalliX WAAMOB ¢ MocnedytoLleil MOKpOii
MarHuTHOI CenapaLyeil C Liefbio MoNyYeHIs Xene3Horo KOHLeHTpaTa, NPUrogHoro A1A AanbHeliLueil MeTannyprieckoi nepe-
paboTku. cnbiTaHua NpoBOAUNM B ABYX HaNpaBReHUAX C LieNbto NepeBofia reMaTita, ABNAIOLLErocs 0CHOBHOI Xene3ocoaep-
XaLweii Gazoil, B MarHeTuT (BOCCTaHOBMTENbHBIN 00U npy Temnepatype 700-950 °C) u xene3o MeTaninueckoe (BocctaHo-
BUTENbHbII 06Xur npyu Temnepatypax Boiwwe 1000 °C).

KntoueBble C/10Ba: Wnam, BaHafuil, ene30, reMaTuT, BOCCTaHOBNEHWE, 00XUr-MarHUTHoe 060ralLieHme, MeTanu3aums,
MarHuTHbIii cenaparop.

Studies have been carried out on the roasting-magnetic beneficiation of vanadium-containing sludges with subsequent wet
magnetic separation in order to obtain an iron concentrate suitable for further metallurgical processing. The tests were carried out
in two directions in order to convert hematite, which is the main iron-containing phase, into magnetite (reduction roasting at a
temperature of 700950 °C) and metallic iron (reduction roastng at temperatures above 1000 °C).

Keywords: sludge; vanadium; iron; hematite; reduction; roasting-magnetic beneficiation; metallization; magnetic separator.
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MATEPUAJIOBELJEHUE W HOBbIE MATEPUAJIbI
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Oco6eHHocTU PopMUpPOBaHUSA CTPYKTYPbl CBAPHOIO
coeaVuHeHMs, BbINOJIHEHHOro aBTOMaTU4eCKOW CBapKom
nop, ¢psocom

© BarmeT Oner AnekcaHgpoBUY, KaHA4. TExH. HayK; CtenaHos MNMaeen MeTpoBuny,
kaHg,. TexH. Hayk; XKapkos Cepren Bnagnmuposuy; 3¢ppoH Jleouug Nocudosuu,
0-Pp TexH. HayK; YacTyxuH AHgpein BnagnmMmmpoBuny, KaH,. TEXH. HAayK

AO «BbiKcyHcKul Memainypaudeckuli 3asoo», 2. Boikca, Huxxezopodckas o61., Poccus.
E-mail: bagmet_oa@vsw.ru; ZHARKOV_SV@vsw.ru; Lefron@omk.ru; chastuhin_av@vsw.ru

Llenb paboTbl — ycTaHoBNEHME (BA3M MEXAY BA3KOCTHBIMI CBOICTBAMY M GOPMUPYIOLLEICA B CBAPHOM COeANHeHm Tpy6 60nb-
woro Auametpa u3 ctanu tuna 05XM2HJB MukpocTpyKTypoil Npu aBToMaTuecKoil CBapke nog Grcom.

YcTaHoBNEHO, UTO B UCXORHOM COCTOAHIM (MOCAe CBapKW) MAOTHOCTb TPaHNUL 3epeH aycTeHWTa B MeTase LBa HeCKOMbKO
Hike(B cpeHeM npumepHo Ha 20 %), uem B meTanne OLLI3. MnoTHocTb BbicoKoyrnoBbix rpanuy (BYT) a-¢asbi B OLLU3 npumepHo
B 4 pa3a Hixe, uem B LwBe. (TeneHb M3MeNbyeHUA 3epHa NpU y— a-NpeBpaLLeHi B MeTasse CBapHOro LB Npu popmupoa-
HUW uronbyatoro Gepputa coctaBnaet 11-15 pas, B 10 Bpema Kak B OLLI3 cTeneHb u3menbyeHna 3epHa npu npeBpaLyeHnm He
npe.biwwaet 1,5-2,5 pasa. 310 06ycn10BNeHO BHYTPIU3EPEHHBIM XapaKTepoM 3apoxzeHusa uronbyatoro depputa (10) B cpaBHe-
HUW C 3apOX/ieHNEM Ha FPaHMLAX ayCTEHUTHBIX 3epeH B Cllyuae beilHuTa.

Mpu 6onee BbIcoKoii cpeaHeit nnoTHocTH BYT a-¢asbl MeTanna waa B cpaHeHnn ¢ OLLI3 cTpykTypa CBapHOro LuBa COCTOMT U3 Ma-
TpuLbl NO, pasaeneHHoil KpynHbIMY BLITAHYTHIMM BAOAb FPaHKL, ObIBLUMX 3ePeH ayCTeHITa KpUCTNUTaMi 3ePHOrPaHIYHOTO
deppwra (31D), yacTo oAAHOI KpUCTanNOrpaPUUecKoil OPUEHTUPOBKIA 1N HEONArONPUATHO OPUEHTUPOBAHHBIMM MO HANPABAEHMIO
K MOBEPXHOCTY pa3pyLLEHMA YAapHOro 06pasLa, uTo CHIKAET BA3KOCTb.

Tepmuueckan 06paboTka CBapHOro coefIMHEHMA He MPUBENA K 3aMETHOMY U3MeJIbUeHNio 3epHa aycTeH!Ta MeTana WBa, B T0
Bpema kak B MeTanne OLL3 nnoTHocTb rpanuL y-hasbl Bo3pocia bonee, uem B Tpu pasa. [1py 31om nocie Tepmuyeckoii 06pabot-
Ki MNOTHOCTb BbICOKOYMMOBBIX rPpaHiALl a-$a3bl B MeTae LBA HECKONbKO CHU3MMAch, a B OLLI3 Bbipocna.

KntoueBble cnosa: prﬁbl 60nbLLIOT0 AaMeTpa, (Bapka, (BapHOVI LIOB, 30Ha TEPMUYECKOT0 BNUAHUA, MUKPOCTPYKTYpa,
YAapHasA BA3KOCTb, XNafI0CTOMKOCTb.

The aim of the work was to establish a connection between the toughness and the microstructure formed in the welded joint of
large-diameter pipes made of steel type 0,05%C-1,6%Mn-Cr-Ni-Cu-Nb automatic submerged welding. It was found that in the initial
state (after welding), the density of austenite grain boundaries in the weld metal is slightly lower (on average by about 20 %) than
in the HAZ. The density of the high-angle boundaries (HAB) of the a-phase in the HAZ is about 4 times lower than in the seam. The
degree of grain grinding during y—a-transformation in the weld metal during the formation of needle ferrite is 11—15 times, while
in the HAZ the degree of grain grinding during transformation does not exceed 1.5—2.5 times. This is due to the intragrain nature of
the nucleation of acicularferrite (AF) in comparison with the nucleation at the boundaries of austenitic grains in the case of bainite.
With a higher average density of the HAB of the a-phase of the weld metal in comparison with the HAZ, the structure of the weld
consists of an AF matrix separated by large grain-boundary ferrite (GBF) crystallites elongated along the boundaries of the former
austenite grains, often of the same crystallographic orientation and unfavorably oriented towards the fracture surface of the
impact sample. Fractographic studies have shown that the brittle fracture site in the fracture of impact samples with an incision
made in the center of the seam corresponds to the boundaries of former austenite grains with GBF crystallites.

The heat treatment of the welded joint did not lead to a noticeable grinding of the austenite grain of the weld metal, while the
density of the y-phase boundaries in the HAZ metal increased more than three times. At the same time, after heat treatment,
the density of HAB a-phases in the weld metal decreased slightly, and in the HAZ — increased.

Keywords: large diameter pipes, welding, weld, heat affected zone, microstructure, impact toughness, cold resistance.
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UccnepoBaHne 3aKOHOMepHOCTel 06pa3oBaHUs

W 9BOJIIOLUN HEMETaNJINYECKNX BKIIOYEHU

npu npoussoactee IF, IF-HS-cTanen gpna cHnxeHus
OTCOPTUPOBKMU NpoOKaTa Nno ctanennasnibHbiM aedeKkTam

© OarmaH Anekceii Uropeeuny’, kaHg. TexH. Hayk; 3aiueB AnekcaHap UBaHoBuny?,
O-p dus.-mat. Hayk; KanmbikoB KoHcTaHTMH BopucoBuy®, kaHa,. X1M. HaykK;
ApyTioHaH Hatanba AHpueBHa?2, kaHa. ¢us.-mart. Hayk; JlyHaes Ceprei
depopoBuyd, 1-p xnm. Hayk; PoguoHoBa UpuHa MaBpunoBHa?, a-p TeXH. HayK

' [AO «HJIMK», 2. Jluneyk, Poccus. E-mail: dagman_ai@nimk.com

2[HY oryn «yHUNyepmem um. U.I1. bapouHa», Mockea, Poccus. E-mail: aizaitsevi@yandex.ru;
igrodi@mail.ru

3 Xumuyeckuti pakynomem MI'Y um. M.B. JlomoHocosa, Mockea, Poccus.
E-mail: dunaev@general.chem.msu.ru; kbkalmykov@mail.ru; naarutyunyan@gmail.com

Ha maccuBe aHHbIX 0 6onee yem 200 nnaBok TEKYLLIero npou3BoACTBa CTanu 0THT BbINONHEH CTATUCTUYECKNI aHANKU3 BNUA-
HIA Ha BEPOATHOCTb BO3HUKHOBEHUA Aeq)EKTa XONOAHOKATAHOI0 NPOKATa «MEHA»TEXHONOTMYECKMX MAapaMEeTPOB BbiMJ1aBKN 1
06p360TKVI CTann. npOBe[J,EHO ncenefoBaHue I'Ip06 MeTanna, 0T06paHHbIX Ha KJTYeBbIX (Taanax 06p360TKM YeTbIpex nnaBok
xunakoit ctanu 0110T, a Takke ot Hel'lpeprBHOJ'II/ITOVI 3droToBKu, ropAYeKaTaHoro 1 XonoAHoOKaTaHOro npokata. Ha ocHoBe nony-
YEHHDbIX dHHbIX Y(TaHOBJIEHbI 3aKOHOMEPHOCTI ¢0pMMPOBaHVIﬂ N 3BOJTOLMN XapPaKTEPUCTUK HEMETANNNYECKNX BKNKOYEHMN,
d TaKXe npeasioKeHbl 3¢¢€KTVIBHbIe npuembl npeaynpexKaeHna BO3SHNKHOBEHNA 0TCOPTUPOBKM X0N0LHOKATAHOr0 NpoKara no
Ae(])eKTaM (TanenjiaBunbHOro Nnpon3BoAcCTBa.

KntoueBble crnoBa: BepxHuskoyrnepoauctbie IF, IF-HS-ctanu, cranennaBunbHble fedeKTbl, XoNoAHOKaTaHbIil NpoKar, Tex-
HONOTUA CTaNeNaBUIbHOTO NPOU3BOACTBA.

A statistical analysis of the effect of the technological parameters of steel smelting and processing on the probability of a «sliver»
defect occurrence in cold-rolled steel was performed based on the data of more than 200 melts of the current production of 01YuT
steel. A study was carried out for metal samples taken at the key stages of processing liquid 01YuT steel of 4 melts, as well as
from a continuously cast billet, hot-rolled and cold-rolled steel. On the basis of the data obtained, the patterns of formation and
evolution of the characteristics of non-metallic inclusions were established, and effective methods were proposed to prevent the
rejection of cold-rolled steel because of steelmaking defects.

Keywords: ultra-low carbon IF, IF-HS-steels, defects, steelmaking defects, cold-rolled steel, steelmaking technology.
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CTpyKTypa u CBOMCTBA NOKPbITUI U3 BbICOKOSHTPOMUNHbBIX
cnnasoB FeCoCrNiMn n FeCoNiCrAl

© Npomoe Buktop EBreHbeBud’, o-p eus.-mat. Hayk; KoHoeanoe Cepreii
BanepbeBu4', o-p Tex. Hayk; UBaHoB KOpuih depopoBuy?, a-p Gu1s.-mart. Hayk;
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' Cubupckuli 20cyoapcmeeHHbIl UHOycmpuaneHell yHusepcumem, 2. HosokysHeuk, Poccusi.
E-mail: gromov@physics.sibsiu.ru

2 MHcmumym cuneHomoyYHoU 3nekmpoHuku CO PAH, e. Tomck, Poccus. E-mail: yufi55#mail. ru

3 Camapckuti HayuoHanbHeIl ucciedosamesnbCcKuli yHugepcumem
um. akademuka C.I1. Koponeesa, 2. Camapa, Poccus. E-mail: kirilloss@yandex.ru

Vicnonb3yA TexHONOr MK NPOBONIOYHO-AYrOBOr0 afAANTUBHOrO npou3BoacTea (WAAM) Ha noanoxke u3 cnnasa 5083, bbino chop-
MIPOBaHO NOKPbITHE BbICOKOIHTponuitHbIMU cniaBamu KanTopa FeCoCrNiMn n FeCoNiCrAl HeakBuaToMHbIX cocTaBoB. MeTopa-
MM COBPEMEHHOr0 GU3MUECKOro MaTepUanoBefeHna NPoBEAeH aHaN3 CTPYKTYPbI, INEMEHTHOrO COCTaBa, MUKPOTBEPAOCTH,
N3HOCOCTOMKOCTM CACTEM «MOKPbITUE-NOAN0MKa». YcTaHoBNeHO, uTo HaHeceHue nokpbiThii BIC FeCoCrNiMn u FeCoNiCrAl Ha
MOBEPXHOCTb CnnaBa 5083 conpoBoXaaeTcA GOPMUPOBAHIEM FPaMEHTOB MIUKPOTBEPAOCTY U INEMEHTHOTO cocTaBa. Ha rpa-
HULle pa3fena NoKpbITUA 11 MOANOXKN GOPMUPYETCA NEPEXOAHbIN CNOV TOALMHOI 10 450 MKM. BbinonHeH aHanu3 rpagueHTa
3/1IEMEHTHOTO COCTaBa NEPEXOAHOr0 CNOA M OTMEUEH BbICOKMIA YPOBEHb XUMMYECKOI OAHOPOAHOCTI MOKPbITUA. YCTaHOBNEH
$aKT NernpoBaHuUA NOKPbITUA INEMEHTAMM NONOXKKN.

KnioueBble cnoBa: BbicokoHTponuiiHble cinabl Kantopa FeCoCrNiMn u FeCoNiCrAl, nokpbiTue, nognoxka, cnnae 5083,
MeXaHuueckue, Tpubonoruyeckue cBOICTBa, CTPYKTYpa.

Using the technology of wire-arc additive manufacturing (WAAM), a coating of high-entropy Cantor alloys FeCoCrNiMn and Fe-
CoNiCrAl of non-equiatomic compositions was formed on a 5083 alloy substrate. Using the methods of modern physical materi-
als science, an analysis of the structure, elemental composition, microhardness, and wear resistance of the «coating-substrate»
system was carried out. It has been established that the deposition of the FeCoCrNiMn and FeCoNiCrAl HEA coating on the surface
of the 5083 alloy is accompanied by the formation of microhardness and elemental composition gradients. A transition layer up
to 450 pm thick is formed at the interface between the coating and the substrate. The elemental composition gradient of the
transition layer was analyzed and a high level of chemical homogeneity of the coating was noted. The fact of coating doping with
substrate elements was established

Keywords: high-entropy Cantor alloys FeCoCrNiMn and FeCoNiCrAl, coating, substrate, alloy 5083, mechanical, tribological
properties, structure.
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UccnepoBaHne 3akoHOMepHOCTEN GOpMUPOBAHUS
CTPYKTYpbI n cBOCTB cTann 42CrMo4
npu chpeponananpyloLlemMm OTXure
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3 Xumuyeckuii pakynomem MIY um. M.B. JlomoHocosa, Mockea, Poccus.
E-mail: aizaitsevi@yandex.ru; naarutyunyan@rambler.ru

[lna npon3BoACTBA BbICOKOMPOUHBIX KpeneXHbIX 3Aennit UCNob3yeTca COPTOBOI NPOKAT, KOTOPbIA JOMKEH BblAEPXKMBaTh
3HAUMTENbHYH XONOAHYI0 NNACTUYECKyto AedopMaLinio 11, NO3TOMY, €ro NOABEPraoT CneLynanbHoli TepMminyeckoii obpabotke —
cheponansnpyroLemy omxmry. B Hactoaweil paboTe ycTaHOBEHbI 3aBUCMMOCTY NOKa3aTeseil MUKPOCTPYKTYpbI 1 MeXaHuye-
CKMX CBOICTB KpYrnoro npokata Auametpamu 18 mm 1 22 mm 13 ctanu 42CrMoé ot pexumoB Tepmuyeckoit 06pabotku. Mpu
npoBeAeHUN NCCIef0BaHNA UCMONb30BaNM METOAbI CBETOBOW 11 CKAHMPYIOLLei 31eKTPOHHOI MUKPOCKONUN, UCTbITaHNA MeXa-
HUYECKIX CBOICTB. YCTAHOBMEHBI 3aBUCUMOCTY CTeneHn cheponam3aLiny nepmuTa (LeMeHTITa) N 3MeHEHUA MeXaHYeckix
(BOVCTB OT pexuma chepouamnsupyroLiero omxura. lokasaHo, 4To NofyyeHne MCXORHON GeAHUTHOI CTPYKTYpbI ropAYeKaTaHoro
MpoKaTa He 0Ka3blBaeT CyLLeCTBEHHOT0 BANAHNA Ha MpoLecc cheponan3aLinv nepanTa u MexaHuueckue CBONCTBA.

KntoueBble cnoga: ctanb 42(rMo4, Kpyrnblii npoKar, chepouamn3npytoLLIi OTXKNUT, MUKPOCTPYKTYpa, IOOYNAPHbIIi LieMeH-
TUT, MeXaHuuecKue CBOICTBA, MeTaypriyeckoe KayecTso.

For the production of high-strength fasteners, round bars are used, which must withstand significant cold plastic deformation
and, therefore, are subjected to a special heat treatment — spheroidizing annealing. In this work, the dependences of the mi-
crostructure and mechanical properties on heat treatment modes are established for round bars with diameters of 18 mm and
22 mm from 42CrMo4 steel. The methods of optical and scanning electron microscopy, and testing of mechanical properties
were used. The dependences of the degree of pearlite (cementite) spheroidization and changes in mechanical properties on the
spheroidizing annealing regime are established. It is shown that obtaining the initial bainitic structure of hot rolled products does
not significantly affect the process of pearlite spheroidization and mechanical properties.

Keywords: 42(rMo4 steel, round bars, spheroidizing annealing, microstructure, globular cementite, mechanical properties,
metallurgical quality.
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B ampeae 2022 1. UCIOAHMAOCH 65 AeT
Aaexcanppy lBanoBuuy 3aiineBy — us-
BECTHOMY Y4EHOMY B 00AQCTU METAAAYPIUU
u GU3NYECKO XMMMUM, AOKTOPY (U3UKO-
MaTeMaTUYeCK/X HayK, Ipodeccopy, akape-
muky PAEH, aupexTopy HayyHOro LieHTpa
LleHTpaapHOTO HAy4HO-VICCAEAOBATEAD-
CKOTO MHCTUTYTA YEPHOM METAAAYPIUM VM.
VL.IL. bapauna, mpodeccopy xadeapb! o01ei
XMMMUU XMMMUYecKoro daxyabrera MI'Y nm.
M.B. AomonocoBa.

AW 3aneB B 1979 1. ¢ OTAMYMEM 3aKOH-
YMA  XUMUYeCKMl (akyAbTeT MOCKOBCKOro
TOCYAQPCTBEHHOTO YHUBepCUTeTa VM.
M.B. AomoHOCOBa. 3areM TaM Xe Y4MACS B
acrimpanTtype. B 1983 r. 3amuTua KaHAMAQT-
CKyI0 AMcceprauuio no teme «VlccaepoBaHue
VICIIAPEHMS AQHTAHOMAOB, O€pKAMA M KaAU-
GOpHUS U3 VHTEPMETaAAMYECKUX COEAVHe-
HUI C TIAQTMHOW U TTAAAQAMEM» IO CITelIMaAb-
Hoctu «Papmoxumusi». C 1983 r. mo HacTos-
wee BpeMs AaekcaHAp VBaHOBUY paboTaer B
LIH/uepmeTt um. VI.IT. Bapauna, rae mpoméa
TPYAOBOII ITyTh OT MAQALIETO HAyYHOT'O COTPYA-
HMKa AO AVPEeKTOpa Hay4yHoro LeHTpa. B 1997 .
3aUTHUA AOKTOPCKYIO AVICCEPTALIMIO TTO CIIeL[V-
aapHOCTAM «@Dusndeckass xumusi» 1 «Dusuka
TBEPAOIO TeAa» Ha TeMy « TepMopMHaMMKa CU-
CTeM C MHTEHCUMBHBIM MEXKYaCTUYHBIM B3aMMO-
AeicTBueM». B HacTosmee Bpems A V. 3aiiies
BO3rAaBAsieT HayuHbll LieHTp (U3MKO-XMMU-
4eCKMX OCHOB U TeXHOAOIMil MeTaaAyprum. C
2002 r. MO0 COBMECTUTEABCTBY paboTaer Ipo-
deccopom Kadeappl 00LIEN XMMUKM XUMUYeE-
ckoro ¢axyaprera MI'Y nm. M.B. AomoHoCOBa.

Cdepa HayuHbIX MHTepecoB AAeKCaHApa
/IBaHOBMYA HEOOBIYAITHO LIMPOKA U BKAIOYAET

NHOOPMALUA

Anekcanapy UsaHosuuy SAULLEBY - 65 net

KaK pyHAAMEHTaAbHBbIE, TaK U IIPUKAAAHbBIe BOIpochl. Cpean
HMX aMOP(}HOE COCTOSIHIE METAAAMYECKHX CITAABOB, CTPOe-
HIe ¥ GU3UKO-XMMUYECKOe NIOBEAEHNE XUAKMX CMeceil He-
OPraHMYeCKNX COEAMHEHUI U MeTAaAAYPTMUECKMX IIAAKOB,
paspaboTKa NMPMHLMIIOB CO3AAHMS HOBBIX CTAA€ll Pa3AUy-
HBIX TUIIOB: CBEPXHU3KOYTAEPOAVCTBIX, HU3KOAETMPOBaH-
HBIX HU3KOYTA€POAUCTBIX, TOPAYEIITAMITYEMBIX U APYTHX.

Ha 6ase axcriepMMeHTaAbHOTO ICCAEAOBAHNSI OOABIIOTO
YJICAQ METAAANYIECKUX CYICTEM PA3ANYHON CTETIEH! CAOXKHO-
ctu (6oaee 30) AV 3aileBbIM BBISIBAEHBI IPUPOAQ, YCAO-
BUS IOAYYEHUS U CTaOMABHOCTY HOBBIX COCTOSIHMI MeTaA-
AMYECKMX CIIAABOB, TaKuX KaK aMOp(QHOe, KBa3UKPUCTAA-
Andeckoe. Co3AaHbI OCHOBBI ITIOCTPOEHMS KOAMYECTBEHHON
TEOpUU CTEKAOOOPa3oBaHMA B METAAAUYECKUX CIIAaBaX,
pasBUTHUA METOAOB IIPOTHO3MPOBAHMA COCTaBa, (PU3MKO-
XMMMYECKVX Y MEXaHNYECKUX CBOJICTB TBEPABIX aMOPQHBIX
MarepuasoB. OH BIepBble ONPEAEAVA a0COAIOTHYIO U KOH-
GUIypalMOHHYI0 SHTPOMMIO aMOPQHBIX MeTaAANYECKUX
cnaaBoB oT 0 K A0 TemnepaTyp KpUCTaAAM3ALMU U TIOKA3aA,
YTO K HUM IPMMeHUM TpeTuit 3aKOH TEPMOAVHAMMKI.

AaexcaHAp VIBaHOBMY ABASIETCSI aBTOPOM HOBOI KOH-
LeNnuuu CTpOoeHUs U (PUBUKO-XMMUYECKOTO ITOBEAEHUS
JKUAKMX CMecell HeOpTaHMYeCKMX COCAMHEHU, CUAUKATOB,
METAAAYPIMUECKUX (AIOCOB, LIAAKOB, IIAAKOBBIX CMecell,
paccMaTpuBamILel UX KaK acCCOLMMPOBAHHBIE KUAKOCTH,
CTPYKTYPHbI€ €AVHMIIbI KOTOPbIX AMIIb YACTUIHO AMCCO-
LMMPOBAHbI HA MOHBL. DTO BIEpBble IMO3BOAMAO KOAUYE-
CTBEHHO OIMCATh PEaKLMOHHYIO CIIOCOOHOCTb MHOTOKOM-
MOHEHTHBIX PAaCIIAQBOB Pa3AMYHON IPUPOABI B IIOAHOM
KOHLIEHTPALMIOHHOM MHTEepPBaA€ M TPAKTOBaTb C €AMHBIX
MO3MLMI UX TEPMOAVHAMUYECKOe ITOBEAEHME, CTPOEHeE,
XapakTep XMMMYECKOTO B3aMMOAENCTBUSA KOMIIOHEHTOB
U BaKHelIe (GU3MKO-XMMUYECKNe CBOVICTBA, TaKMe KaK
BSI3KOCTb, IIOBEPXHOCTHOE HATSDKEHNE, TAOTHOCTD, TETIAO-
MIPOBOAHOCTD, 9AEKTPOIPOBOAHOCTD U T.II.

B pesyAbTaTe MHOTOAETHEI HayYHO-MCCACAOBATEAbCKON
paboThl, OTBEYAIOIEN HY>)KAAM OTE€YECTBEHHBIX METAAAYD-
IMYeCKMX 3aBOAOB, A.V. 3aiileBbM pa3paboTaHbl IPUHLIN-
bl CO3AQHMSI HOBBIX CTaAell Pa3AMYHbBIX TUIIOB M KAQCCOB
IPOYHOCTY C YAYYIIEHHBIM U CTAOMABHBIM KOMIIAEKCOM
TPYAHO COYeTaeMbIX ITOKa3aTeAell MPOYHOCTM, MAACTUY-
HOCTM, IUTAaMITyeMOCTM, YCTAAOCTHON ¥ KOPPO3MOHHOI
CTOMKOCTH, XAAOCTOMKOCTHU, CBAapMBAEMOCTU AASL U3Ae-
AV TPAHCIIOPTHOM, IPY30TOABEMHON, CTPOUTEABHON W
APYTVIX BUAOB TEXHMKU C YBEAMUEHHBIM PECYPCOM 3KCIIAY-
aTauyy Ipy OOIIEM CHVDKEHMU 3aTPaT M METAaAAOEMKOCTHU.
YHMKaABHBINI KOMITAEKC CBOJICTB AOCTUraeTcsi Oaaropaps
VICIIOAB30BAHUIO METOAOB (PM3MKO-XMMUUECKOTO MOAEAU-
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pOBaHUS U YNpPaBAGHUS CTPYKTYPHBIM COCTOSIHMU-
€M, B TOM 4YMCA€ TUIIOM, KOAUYEeCTBOM, Pa3MepoM U
MopdoAaoryeil HeMeTaAANYeCKUX BKAIOUEHN, GopM
IPUCYTCTBUA NpUMeceit U (pa30BbIX BHIACACHUI.

Pesyabrarbl Hay4yHbIX MccaepoBaHum A.V. 3ai-
LieBa 00001IEHBI B IATY MOHOrpadusx:

— Ousuyeckass XMMus METAAAyPIrmieCcKMx IIAAKOB,
2008 r.;

— KopposuoHHo-cTOMKI/E OMMETAAABI C IIPOYHBIM
CLIETTAEHVEM CAOEB AAST HepTEXMUYECKOI! TPOMBILIAEH-
HOCTU U APYTUX OTpacAeit, 2011 r.;

— AMopdusauys MeTaAAMYeCKUX paciaaBos, 2011 r,;

- COBpeMeHHbIe TTOAXOABI K ITOBBIIIEHVIO KOPPO3MOH-
HOI CTOMKOCTH U 9KCIIAYaTaLMIOHHOM HAAEKXHOCTU CTAAeN
AASL HeTENPOMBICAOBBIX TPYOOIIPOBOAOB, 2012 1.;

— KowmrmaekcHble HeMeTaAAYeCKue BKAIOYEHUS U
cBoyicTBa cTtaau, 2015 1.

Aaexcanpp ViBaHoBuu 3ariieB — aBTOp 6oaee
330 HayuHbBIX TPYAOB U 60Aee 30 MaTEHTOB U aBTOP-
CKUX CBUAETEAbCTB.

3a MMAOAOTBOPHYIO HayYHO-VMICCAEAOBATEABCKYIO
paboTy B 00AaCTU NPOTPECCUBHBIX METAAAYPIU-
YeCKUX TEeXHOAOTUI MPOMU3BOACTBA BbICOKOKade-
CTBEHHBIX aBTOAMCTOBBIX, TPYOHBIX CTaA€l CO CTa-
OMABHBIMM BBICOKMMM ITOKA3aTEASIMM CAY>KEOHBIX
CBOJVICTB I MMHVMAABHBIM YPOBHEM OTCOPTUPOBKHU
MeTaaronpopykuym AV, 3aiieBy ¢ coaBTOpaMu

npucyxaeHa Ilpemus IpaBureabctBa Poccuiickoin
Qepepauyy 2010 1. B 00AACTU HAyKU U TEXHUKU.
OH HEOAHOKpPAaTHO OBIA Harpa)XA€H 30AOTBIMU U
CcepeOpsSIHBIMM MeAAASIMU  MEKAYHApOAHOI IIpO-
MBIIIA€HHO BBICTaBKM «MeTaAA-DKCIO», BBICTAB-
KM «AHTHMKOP M TaAbBAaHOCEPBUC», AMUIIAOMAMMU
MocKoBcKOro Me>XXAyHapOAHOTO CaAOHa n3obpere-
HUIT I MTHHOBALMOHHBIX TeXHOAOTUIT « APXVIMEA».

AnexcaHpp VIBaHoBMY 3aiilleB SBASETCSA 4UAe-
HOM pPeAAKLIVOHHBIX KOAAErul HayYHBIX >KYPHAAOB
«Meraaaypr» u «IIpobaeMbl 4EpHOI MeTaAAYpIruu
U MaTepPUAAOBEAEHMS», OH YAEH AVMCCEPTALMIOHHOIO
coseta B LIHMM/uepmer um. VLII. Bapauna, Bepér
0oAbLIYI0 Meparoruyeckyto pabory. Iloa ero pyko-
BOACTBOM TOATOTOBAEHBI M YCHENIHO 3allMIIeHbl 7
KaHAMAQTCKUX AuccepTauuil. Vim paspaboraHsl Kyp-
Cbl 00yUYeHNs M0 HallpaBAEHVSIM, CBSI3aHHBIM C XMMU-
e/l GYHKLMOHAABHBIX U KOMIIO3MLIMOHHBIX MaTepua-
AOB, KOPPO3VOHHBIX U 9AEKTPOXMMUIECKMX MpOoLiec-
COB, METOAQMU UCCAEAOBaHMA (a30BbIX pAaBHOBECUIL

Koarexkmus  OI'YII  «L[JHUHuepmem — um.
W.II. BapouHa» u pedakyuoHHas KoAe2us HAaule-
20 MYPHALA cepOevHO no30pasBAsm AiekcaHopa
HBanosuua 3aiiyea c wbureem, imerarom emy
Kpenkozo 300p0BbvA, CeMeliH020 01a20N0AYHUS, YCHe-
XA B HAYYHO-UCCAE00BAMEAbCKOU OesmerbHoCmu!

Neounay Hukonaesnyy LUEBEJIEBY - 85 net

B mae 2022 r. ucnoanmaocb 85 aer
Aeonunpy Huxoasaesnuy IlleBeAéBy
— U3BECTHOMY Y46HOMY B 00AaCTU 9KO-
HOMMYECKUX MCCAEAOBAHUIN, 5Heproad-
(GEeKTMBHOCTM M CHIDKEHUS BBIOPOCOB
NAPHMKOBBIX Ia30B B YEPHOM MeTaA-
AYPTUM, AOKTOPY 3KOHOMMYECKMX HayK,
npodeccopy, AENCTBUTEABHOMY YA€HY

PAEH, rAaBHOMY Hay4HOMY COTPYAHUKY LleHTpaAbHOro Hayu-
HO-MICCAEAOBATEAbCKOTO MHCTUTYTA YEPHOM METAAAYPIMM UM.
V.IT. bapauHa.

AH. llleBeaéB B 1959 r. 3aKOHYMA SKOHOMUYECKUI (a-
KYADBTET AeHI/IHFpaACKOFO TIOAUTEXHNYECKOIO0 MHCTUTYTA
M. M. KaauHuHa 1o CHeuyMaAbHOCTU «UH)K€Hep-2KOHO-
mucT». HaunHas ¢ sToro ke ropa u mo 1975 r. paboraa Ha
UYepemnoBerkoM MeTarAyprudeckom kombuHare (CeBepcraab),
TA€ TIPOIIEA TPYAOBOM IYyTb OT 3KOHOMMCTA AO HAYaAbHU-
Ka AabopaTopuy sKoOHOMMYecKux uccaepoBanuir. C 1975 mno
1987 rr., a 3aTem ¢ 2005 r. o HacTosillee BpeMsi paboTaer B
LUHWuepmer um. VL.IL. bapauHa, rae 3aHMMaA AOAKHOCTU
3aBeAYIOLEr0 Aa0OpaTopuell, OTAEAOM, 3aMECTUTEAS] AUPEK-
Topa VIHCTUTYyTa 5KOHOMUKM, HAYyYHOTO KOHCYABTAHTA, BEAY-
1Iero Hay4YHOTO COTPYAHMKA, a ¢ 2010 r. mo HacTosilee BpeMs
— TAQBHBII HAY4YHBIV COTPYAHUK YTIPaBA€HMS aHAAM3a I MOHU-
TOPMHIA METAaAAYPIUYECKOM OTpacAr. B 1978 r. 3amuTa KaH-
AVIAQTCKYIO, @ B 1994 1. — pokTOpCKyIo Ancceprauuu. C 1987
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o 2004 rr. Aeonup HukoaaeBuu paboraa B depe-
PaAbHBIX OpPTaHaX MCIMIOAHUTEABHOM BAacTu: 1987—
1988 rr. — 3amecTuTEeAb HaYaABHMKA [AQBHOTO IAQ-
HOBO-3KOHOMUYECKOTI0 yIIpaBAeHMsI MuHMUCTepCTBa
yépHon Metaaaypruum CCCP; 1988-1991 rr. — 3a-
MECTUTEAb HAYaAbHUKA ODKOHOMUYECKOTO OTAe-
Aa Munuctepcrsa meraaayprum CCCP; B 1992 r.
— HAYaAbHUK 5KOHOMMYECKOTO OTA€Ad — 3aMe-
CTUTEAb AMPEKTOpPA AelapTaMeHTa MeTAaAAYPruu
MuHucrepcTBa npombiaeHHoCTH PO; 1992-1996
IT. — 3aMecTuTeAb [IpeacepaTeass komutera PO 1o
MeTaAAypruu (Ha mpaBax 3amectuTeas: MMHUCTPA,
Crarc-cekperapp); 1996-1997 rr. — AUpPEKTOp
AenapraMeHTa MeTaAAypruu MUHHUCTEpPCTBa IpoO-
MplmAeHHOCTH P®; 1997-2000 rr. — HaYaAbHUK
OTA€AQ VHBECTMLVIOHHBIX M MMHHOBAaLIMOHHBIX IIPO-
€KTOB M IPOrpaMM B MeTaAAypruu MuHucrepcTBa
9KOHOMMYECKOTO pas3BuUTys 1 Toprosan PD; 2000—
2004 rr. — HaYaABHUK OTAeAQ MHHOBALVIN, MHBe-
CTULMIT U B3aMIMOAEVICTBUS C MEXAYHapOAHBIMU
opraHmMsalMsAMM B MeTaAAypruu MuHucrepcTBa
MIPOMBIIIA@HHOCTHU, HayKU U TexHoAoruit P®; 2004—
2005 rr. — 3amectuteab Ilpepcepareas IlpaBaenus
HIT «Cor3 3KCIIOPTEPOB MeTAAAOIPOAYKLNNU
Poccunm».

Ccdepoil HayyHBIX MHTEPECOB U IPOU3BOA-
CTBEHHOU AesiTeAbHOCTM AeoHupa HukoasaeBmua
SIBASIETCSI TIOBBILIEHME SKOHOMMUYECKO! 3P deKTuB-
HOCTU TPEATpUATUI 4épHOM MeTaaAyprumu. Ha
YepenoBelLIKOM MeTaAAYPIMYeCKOM KOMOMHaTe
A.H. IlleBeAéB obOecrieunA peHTabeAbHOCTh PabOThI
MPEATIPUATHS C BHEAPEHVMEM HOBBIX METOAOB IIAQ-
HUPOBAHUA XO3SIICTBEHHON AEATEAbHOCTU, MepBI
CHIDKEHMsI ce0eCTOMMOCTU TPOAYKLMHU, pas3pado-
TaA MeTOABl 3G(PEeKTUBHOTO NMPOU3BOACTBA CTAAU
B ABYXBaHHBIX ITeyax. [[pyHuMaA yyacTue B CTpOu-
TEAbCTBE U BBOAE B 9KCIIAYaTaL[MIO MPAHCKOIO 3aBO-
aa Esfhan Steel. Co3paa HOBBIT KBaAMMETPUYECKUIT
METOA OLIEHKY KayeCTBa CTaAl B 3aBUCUMOCTY OT eé
XMMMUYeCKOro coctasa. PaspaboranHble GpopMyAbI
AASL pacuéTta K09pPULMEHTOB KaueCTBa BHEAPEHBI
B mMupoBywo cratuctuky OOH. A.H. llleBeaéBbiM
pa3paboTaHbl METOABI POPMUPOBaHMSI BHEOIOAXKET-
HBIX GPOHAOB AAsT GUMHAHCUPOBaHMSI MHBECTULIMI U
HMOKP, MeToABl pecypCHO-1I€eAEBOTO KPEAUTOBA-
HUS TOMOAHEHMS OOOPOTHBIX CPEACTB IO «TEXHO-
AOTMYECKUM LIETIOYKAM», & TAK)Ke METOABI hopMu-
pOBaHMS «BAaAIOTHOIO KOPMAOpPa» AASl 9KCIOpTa
METAAAONPOAYKLMY. baaropapss UM MpeAnpuATHS
YEpPHOM METAaAAYPIMM CMOTAM AAANTUPOBATbCS K
PBIHOYHBIM YCAOBMSIM, PECTPYKTYpUpPOBaTb He-
3¢ }eKTUBHbIE MOIIHOCTM, IIpUBA€Yb (UHAHCU-

poBaHMe AASl TEXHUYECKOrO Ie€PeBOOPYKEHMsI.
AH. llleBeaéB pa3paboTar METOAVUKY OLIEHKU U3-
OBITOYHBIX MOIIHOCTEN METAAAYPIUYECKUX IIpeA-
npusATUil. B mocaeaHee BpeMs aKTMBHO 3aHMMAeET-
cs1 paboTamu, CBSI3aHHBIMU C dHEprocOepesxeHneM,
MOBBILIEHNEM dHeProdpPeKTUBHOCTU U CHUKEHMU-
€M BbIOPOCOB ITapHMKOBBIX Ta30B B UEPHON MeTaA-
AYPIUM.

A.H. llleBeAéB BO3raaBASIA, YIaCTBOBAaA B pa-
060Te U CO3AQHMM MHOTOYMCAEHHBIX KOMMUTETOB,
00'beAHEHNIT, KOMUCCUI U T.A., SIBASIACSI TIPEACTA-
BUTeAeM Poccuu B MeXAYHAPOAHBIX OpraHM3aLy-
sx. Cpean Hux: HIT «Aura askoHOMICTOB 1 6yxraa-
TepoB MeTaAAypros», HIT «llenTp axcnepTussl u
MOAAEPYKKM HayYHBIX MCCAEAOBAHUI U HHOBALU-
OHHBIX IIPOEKTOB B MeTaAAyprum», Ilopoxomurer
IO CTaAl, YTAIO U TOPHO-CBIPbEBBIM pecypcaM
Komurera corpyannuectsa Poccust — EC (B pam-
kax CITC); Komuret o uéproin metaaaypruu ESK
OOH; MexsepomcTBenHas Komuccus «Tpy6pi—
He¢rp-Tas»; MexBepoMmcTBeHHas Kommccusa
o T1ocTaBKaM yras u Mertaasa «lluxra»;
MeXBeAOMCTBEHHAs KOMMCCUS TIO COBEpIIEH-
CTBOBAaHMIO  HAAOTOBOTO  3aKOHOAATEAbCTBA;
MexsepomcTBenHass Komuccuss PO 1o 1eHoo-
OpasoBaHMIO Ha MPOAYKLMIO 0a30BBIX OTpacAeil
MPOMBIIIAEHHOCTY; «MeXAYHapOAHOEe eBpasuii-
cKkoe oObeauHeHMe yrasg u metassa CHI»; OAO
«Poccuiickast MeTaAAyprusi» U Apyrue.

Aeonup Huxoaaesud — aBTop oxoao 130 Hayu-
HBIX TPYAOB, B T.4U. LIECTU MOHOIpaduil 1 YeTbIpex
Opolop. 3a MAOAOTBOPHYIO Hay4YHO-UCCAEAOBa-
TeAbCKYI0 1 oO1iecTBeHHYI0 padoTy A.H. llleBeaén
uMeeT 6 IPaBUTEAbCTBEHHBIX U 12 001IeCTBEHHBIX
Harpaa, B TOM YMCAE ABA IOYETHBIX MEKAYHAPOA-
HBIX 3BaHMS AOKTOPA Hayk: Hbio-Vlopkckoit akaae-
MUM eCTeCTBEHHBbIX HayK u KeMOpuaXcKoro yHu-
BepcureTa (Beankobpurannms). Cpean paBUTEABb-
CTBEHHBIX Harpaa: 3HaK «3a 3aCAYTM B CTAaHAAPTHU-
3anumn», 3HaK «300 AeT YpaAbCKOM METAAAYPIUN»,
MepaAb «3a 3aCAYTM B Pa3BUTUM HAyKM U DKOHO-
MMKI», ToYeTHOe 3BaHMe «[lo4eTHbI MeTaAAypI»,
MeAaAb oppeHa «3a 3acayru nepep OredecTBOM»
2 cTeneHu.

A.H. IlleBeAéB SBASIACA YAEHOM peAAKLIVOH-
HBIX KOAA€TMI XXYpHAAOB «CrTaab» U «DAEKTpPO-
METAAAYPTUSA», TAABHBIM PEAAKTOPOM J>KypHaAa
«YépHass MeTaaAyprusi: OIOAAETEHb HayYHO-TeX-
Huueckoil uHopmauum». Aeonmp Huxoaaesnu
IPOBOAMA OOABLIYIO IIEAATOTMYECKYI0 padoTy,
SIBASIACSI YA€HOM AMCCEPTALVIOHHBIX COBETOB B
UHVuepmer um. VLIT. Bappuna u MCuC, ss-
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Asiacs pepcepaTeaeM IAK 1o olieHKe AMITAOMHBIX
npoexToB B MBMMI 1 MM CucC.

AH. llleBeaéB aKTMBHO Yy4yacTByeT B o0Olie-
CTBeHHOIT pabore u opraHmsanusix. Ero nsbupaan
PYKOBOAUTEAEM MEXAYHAPOAHBIX M HAlMOHAABHBIX
opranusauuit uépHoit Mertaaaypruum (EDK OOH,
O2CP, MEAOYM, OAO «Poccuiickasi MeTaAAyp-
TUsI» U ApP.), OH SIBASIETCSI YA€HOM OPIKOMMUTETOB
Accoumaiuii  AOMEHIIMKOB, Accolalun CTaAe-

MTAQBMABIIVKOB, MEKAYHAaPOAHOTO COI03a SKOHOMM-
CTOB, MEXKAYHAaPOAHOI BBICTABKM «MeTaAA-DKCIO».

Koarexmus L{HU W uepmem um. VLI bapouna u
PEeOAKYUOHHAA KOAA2US HAULE20 HYPHALA cepoey-
Ho no3opasisiom Aeonuoa Huxoraesuua Illeserésa
C 100ureem, Jerarom emy Kpenko20 300p0Bb A, ceMeli-
HO020 6AA20M0AYHUS U NPOOOAWEHU NAOOOBOPHOLL
HAY4HOIL 0eMeAbHOCIY.

https://www.akc.ru
noAanucKa yepes pepakumio
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