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BIMAHUE ®A30BbIX BbIAENEHUA HA BOLOPOHOE
OXPYNYMBAHUNE BblICOKOMNPOYHbIX HU3KOYTNIEPOAUCTDIX
MWKPOJNETMPOBAHHbIX CTAJEN

Hatanus AHpueBHa ApyTIOHAH"?, KaH[. pU3.-MaT. HayK, AHTOH BuktopoBuy Konpgaes',
KaHA. du3.-mart. Hayk, Anekcen bopucosuu CrenaHoB', Cepreit ®egopoBuy [lyHaes?,

O-Pp XMM. HayK, Tpod.

"Qryr «yHNqepmem um. U.M. bapouHa», Mockea, Poccus

2Xumuyeckul pakynemem MI'Y um. M.B. JlomoHocosa, Mocksa, Poccus

E-mail: naarutyunyan@gmail.com, koldaevanton@gmail.com, alxstp07@gmail.com,
dunaev@general.chem.msu.ru

AHHoTaLMA. BbicOKONPOUHbIE HU3KOYINEPOANCTbIE MIKPONIETMPOBAHHbIE CTaN LIMPOKO UCMONb3YKTCA B PA3NvuHbIX OTPACTAX TEXHUKM
U MpOMbILLNEHHOCTU 6narofapa NPeBOCXOAHOMY COUYETaHMK) MeXaHUUeckvx CBOWCTB, B JOCTUXEHUA KOTOPbIX BaHyl0 pONb MrpaeT
0bpa3oBaHye $a30Bbix BbifeneHwii, 06yCNOBAMBAIOLLYX YNPOUHEHHE B Pe3ynbTaTe U3MeNlbueHNa 3epHa U AUCNepCvoHHoro TBepaeHua. Mpu
KCNyaTaLum CTanbHbIX M3AENHNil YacTo BO3HKUKAIOT NMPo6MIeMbI, (BA3aHHbIE C BOAOPOAHBIM OXpynumMBaHueM. Mpu STOM Hanuume Ga3oBbix
BbIZIENEHNIA MOXET ObITb OAHIM U3 NONIOXKUTENbHBIX (GAKTOPOB, KOHTPOMMPYIOLLWX 3TO ABEHME. B HacTosALLee BpeMs NPOJOIIKAETCA MOUCK
METOJ10B NPe/0TBPALLIEHINA Pa3pyLLEeHIA MeTaNueckx MaTepuanos BCIeACTBINE BOJOPOSHOI0 0XpynuuBaHus. B saHHom 0630pe 0606LLeHbI
Il CUCTEMATU3MPOBAHBI Pe3yNbTaTbl UCCNe0BaHMIA Pa3NUHBIX TUMIOB (a30BbIX BbIAENEHHI B KaueCTBe NOBYLLIEK BOAOPOAA.

KnioueBbie cnoBa: BbICOKOMPOYHbIE MUKpPONErnpoBaHHble CTanl, BOAOPOAHAA XPYMKOCTb, ¢a303b|e BbIA€JIEHNA, KOTe€pPeHTHble
BblJ€JIEHNA, HEKOTEPEHTHbIE BbIAENEHNA, NOBYLLUKN BOAOPOAA

EFFECT OF PHASE PRECIPITATES ON HYDROGEN
EMBRITTLEMENT OF HIGH-STRENGTH LOW-CARBON
MICROALLOYED STEELS

Nataliya A. Arutyunyan'?, Anton V. Koldaev’, Aleksey B. Stepanov’, Sergey F. Dunaev?

"I.P. Bardin TSNIIChermet, Moscow, Russia
2Faculty of Chemistry, Lomonosov Moscow State University, Moscow, Russia

Abstract. High-strength low-carbon microalloyed steels are widely used in various branches of technology and industry due to their
excellent combination of mechanical properties, in the achievement of which the formation of phase precipitates plays an important role
causing strengthening as a result of grain refinement and dispersion hardening. When using steel products, problems associated with
hydrogen embrittlement often arise. Moreover, the presence of phase precipitates is one of the positive factors controlling this phenome-
non. Currently, the search for methods to prevent the failure of metallic materials due to hydrogen embrittlement continues. This review
summarizes and systematizes the results of studies of various types of phase precipitates as hydrogen traps.

Keywords: high-strength microalloyed steels, hydrogen embrittlement, phase precipitates, coherent precipitates, incoherent precipitates,
hydrogen traps
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NPUHUKMbI MOAENUPOBAHUA CTPYKTYPbl U CBOUCTB
BECKOHEYHbIX KPUCTAJUTMYECKUX OBBEKTOB METO4OM
MONEKYNAPHOW AUHAMWUKU HA OTPAHUYEHHOM
KOJIMYECTBE ATOMOB, MPUMEHUTEJIbHO K CIIJIABAM a-Fe

Bapgapa NerpoBHa @ununnosa’

T Oryn «yHNuepmem um. U.I1. bapouHa», Mockea, Poccus
E-mail: varia.filippova@yandex.ru

AHHoTauma. [In7 onucaHua B3auMOZEICTBUA aTOMOB, ABAAIOLYMXCA OCHOBHBIMM NIETUPYIOLYMMA U NPUMECHBIMU KOMMOHEHTaMI CTaneil,
PaccMaTpUBaIOTCA anropUTMbl NOCTPOEHMA NoTeHwyana JleHHapaa-[KoHa C orpaHnueHMeM MaKCMaTbHOTO Pajinyca MEXaTOMHOT0 MapHoro
B3aMMOZEIICTBUS. B 0TAMYME OT TPAANLMIOHHOTO MOAXOAA, TAie KPUCTaNi PaccMaTPUBAETCH Kak 0ECKOHEUHOE YO aTOMOB, PACTONOXKEHHBIX
B MPOCTPAHCTBE B MEPUOANYECKOI 3aKOHOMEPHOCTH, MPEANaraeTca PaccMaTpuBaTh KPUCTani COCTOSIWMM M3 GeckoHeuHoro uucna
OMHAKOBbIX aTOMHbIX KOHOUIypaLii, BKIHOUAIOLLMX OTPaHIYEHHOE KONIMYECTBO aTOMOB (OPAAKA OBHOI WM HECKOMbKIX HMEMEHTapHbIX
KpuCTannmyeckix Auee). (paBHUBAIOTCA Pe3ynbTaTbl KOMMbIOTEPHOTO MOAENMPOBAHMA U FKCTIEPUMEHTANIbHBIX CTPYKTYPHbIX MCCNEZ0BaHNI
METOZOM PEHTTEHOBCKOI AdPAKTOMETPII NPY MCUIE0BAHIN KOHLIEHTPALMOHHbIX 3aBUcAMOCTel neproaa OLK KpucTaninyeckoii peweTki
yncToro ai-Fe 1 CNNaBOB Ha ero oCHoBe.

KnioueBble c€noBa: KOMMblOTEpHOE MOZENMPOBAHME, MOTEHUMAbI MEXATOMHOTO MapHOTo B3aMMOJENCTBIA, KpUCTaNINYecKas
CTPYKTYPa, ToueuHble AeGeKTbl, TBEpAbI pacTBOp, XeNe3o, PeHTreHoBCKaA AndpakTomeTpus

PRINCIPLES OF MODELING THE STRUCTURE AND PROPERTIES
OF INFINITE CRYSTALLINE OBJECTS BY MOLECULAR DYNAMICS
MODELING METHOD USING A LIMITED NUMBER OF ATOMS, IN
RELATIONTO a-FE ALLOYS

Varvara P. Filippova'
'1.P. Bardin TSNIIChermet, Moscow, Russia

Abstract. To describe interatomic pair interactions of usual alloying and impurity components of steels, there are developed algorithms
constructing the Lennard-Jones potential with a limited maximum radius of action. Contrary to the traditional approach considering a
crystal as an infinite number of atoms arranged periodically in the space, it is proposed to consider the crystal as consisting of an infinite
number of identical atomic configurations of a limited number of the atoms (including one or more elementary crystal cells). The molecular
dynamics modeling results have been compared with the experimental data on structural studies by X-ray diffractometry of the concentra-
tion dependences of the BCC crystal lattice period of pure a-Fe and alloys.

Keywords: computer modeling, interatomic pair interaction potentials, crystal structure, point defects, solid solution, iron, X-ray diffrac-
tometry
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CTPYKTYPOOBPA3OBAHUE CTAJIU NPU KPUCTAJUTU3ALNA
B PA3JINYHbIX YCZIOBUAX TEMJIOOTBOAA U PEXMDI
UMMNYNIbCHOIO OXNIAMAEHWA HEMNPEPbIBHOJINTON
3ATOTOBKM

Hatanba MuxaiinoBHa AnekcaHgpoBa', Anekcanap EsrenbeBuu Xpynen'?

"THL Oryri «HWuepmem um. W.I. bapouHa», Mockaa, Poccus
2000 «TPAKC», 2. Mbimuwu, Mockosckasa obiacme, , Poccus
E-mail: n-alexandrova@yandex.ru

AHHoTaumA. PaccmoTpeHbl pe3ynbTaTbl 1abopaTopHOro CCeA0BaHNA BAMAHWA Pa3NYHbIX YCIOBHIA TENN00TBOAA Ha CTPYKTYpoobpa3oBaHue
CTaneii npy kpucrannmu3avu. llokasaHo npevmyLLEeCTBO 3aTBepAeBaHIA PaCniaBa Npu MHTEHCUBHOM UMMYIbCHOM TEMNI00TBOZE, 10 CPABHEHUI0
C MeZNIEHHbIM MOHOTOHHbIM, BbIPaXEHHOE B YyuLLEHM MaKPO-I1 MUKPOCTPYKTYpbI CTany ciuTka. Ha 6ase skcnepuMeHTanbHbIX OMbITOB 1
pacyeToB pa3paboTaHa MojieNb ONpeaeneHIn napameTpoB UMMYbCHOrO TEMN00TBOAA B 30HE BTOPUYHOTO OXNaXeHIA NPU KPUCTanAM3aLmum
HenpepbIBHOMNTBIX 3ar0TOBOK Ha MpombiLuneHHbIX MHJT3,

KnioueBble cnoBa: KpucTaniusauua CTand, UMAYNbCHbIA TENNOOTBOA, MAKpPo- U MUKPOCTPYKTYpa, KOIQOULMEHT Tennootaauu,
HenpepbIBHas Pa3nyBKa, 30Ha BTOPUUHOTO OXNaX/eHNs

STRUCTURE FORMATION OF STEEL DURING CRYSTALLIZATION
UNDER DIFFERENT HEAT REMOVATION CONDITIONS AND
MODES OF PULSE COOLING OF CONTINUALLY CAST BILLET

Nataliya M. Alexandrova’, Alexandr E. Khrulev'?

'.P. Bardin Central Research Institute of Ferrous Metallurgy, Moscow, Russia
2«TRAX» LLC, Mytishchi, Moscow region, Russia

Abstract. The results of a laboratory study of the influence of various heat removal conditions on the structure formation of steels during
crystallization are considered. The advantage of solidification of the melt with intensive pulsed heat removal, compared with slow mono-
tonic heat removal, is shown, expressed in the improvement of the macro- and microstructure of the steel ingot. Based on experimental
experiments and calculations, a model has been developed for determining the parameters of pulsed heat removal in the secondary cool-
ing zone during the crystallization of continuously cast billets on industrial continuous casters.

Keywords: steel crystallization, pulsed heat removal, macro- and microstructure, heat transfer coefficient, continuous casting, secondary
cooling zone

36
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NCCNEAOBAHUE CTOUKOCTU CTAJNIEN C COQEPXXKAHUEM
XPOMA 10 1% K BOAOPOAHOMY BO3[AENCTBUIO

BauyecnaB BacunbeBuy IOwyk", Anekcangp Anekcangposuy KomuccapoB’, KaHf. TeXH. HayK,
AHTOH CepreeBuuy LiBeTKOB?, KaH[l. TexH. HayK, AnekcaHap BagumoBuny MyHTUH?, KaHA. TEXH.
Hayk, AneKkcen BnagumunpoBuy YepBoHHbIN?, KaHA. TexH. HayK, Cagaam 30XpPAXKOHOBUY
Mawapunos', Hukuta Anekcangposuy Epwos’, Ceprei EBreHbeBuy [laraes?

' YHusepcumem Hayku u mexHonozuti MMCHC, Mockea, Poccus

2CaHkm-llemep6ypeckuli nonumexHuyeckut yHusepcumem llempa Benukozo, CaHkm-llemepbype, Poccus
3 AO «ObveduHeHHas Memasnnypauyeckas KomnaHus», Mockea, Poccus

E-mail: slava_yushchuk@mail.ru, komissarov.alex@gmail.com, tsvetkov_as@spbstu.ru,
muntin_av@omk.ru, chervonnyj_av@vsw.ru, masharipov.saddam@mail.ru, dagaev_se@spbstu.ru

AnHotauma. 06beKToM UCCNefoBaHMA ABNATCA CTanu OnbiTHbIX cocTaoB 10Xb, 100, 105 nocne pa3nnuHbIx peXMMOB Tepmudeckoii obpa-
6oTku. Llenbto paboTbl ABNAETCA CpaBHUTENbHAA OLIEHKA UCCTILYeMbIX CTaneli Mo NPeCTaBNeHHbIM U3MEHEHAM MeXaHNUeCKMX XapaKTepucTIK
npu BOAOPOAHOM BO34eVCTBUM B Cpefie ra3o06pasHoro BoAOpoAa nog Aasnexuem 7 MIa nocne pasnuuHbix pexxumoB TepmoobpaboTkm.
MokazaHo, uto Ana ctaneit 10Xb, 105, 100 nocne 3akanku ot 910 °Cn otnycka 550-680 °C 6biN0 AOCTUTHYTO COCTOAHME, 06M1aAAtLLEE BbICOKO
CTOMKOCTbH K BOJIOPOHOMY OXpYNUNBaHUI0, BbIPAXEHHOE NOBbILLEHHBIMIN TOKA3aTeNAMI OTHOCUTENbHOTO YANNHEHIA B (pefe Bogopoza (Bds)
MPY COXPaHEHIM BbICOKNX MPOYHOCTHBIX 3HaueHHiA (Bor, BOs) N0 OTHOLLEHNIO K UCMbITAHHBIM KOHTPObHBIM 00pa3Liam Ha Bo3ayXe.

KnioueBble cnoBa: becluioBHble prﬁbl, HU3KONErnpoBaHHble CTanu, BOAOPOAHOE OXpynulBaHue

STUDY OF THE RESISTANCE OF STEELS WITH CHROMIUM
CONTENT UP TO 1% TO HYDROGEN EXPOSURE

Vyacheslav V. Yushchuk™, Alexander A. Komissarov’, Anton S. Tsvetkov?, Alexander V. Muntin3,
Alexey V. Chervonny3, Saddam Z. Masharipov', Nikita A. Ershov’, Sergey E. Dagaev

"University of Science and Technology MISIS, Moscow, Russia
2Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russia
3 JSC United Metallurgical Company, Moscow, Russia

Abstract. Study of the resistance of steels with chromium content up to 1% to hydrogen exposure. The object of the study is steel of exper-
imental compositions 10Xb, 100, 105 after various heat treatment conditions. The purpose of the work is a comparative assessment of the
steels under study based on the presented changes in mechanical characteristics under hydrogen exposure in a hydrogen gas environment
under a pressure of 7 MPa after various heat treatment modes. It has been shown that for steels 10Xb, 10B, 100 after quenching from 910 °C
and tempering at 550-680 °C, a state was achieved that is highly resistant to hydrogen embrittlement, expressed by increased relative elon-
gation in a hydrogen environment (30s) while maintaining high strength values ((Bov, Boe) in relation to the tested control samples in air.

Keywords: seamless pipes, low alloy steels. hydrogen embrittlement
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3ABUCMMOCTb CBOUCTB MAJIOYINEPOLUCTbIX TPYBHbIX
CTAJIEN OT COAEPXXAHWA BPEAHbIX MPUMECEN

Opuin UBaHoBUY MaTpocoB', i-p TexH. Hayk, Hatanbsa BanepbeBHa KonsicHukoBa',
KaHZ. TEXH. HayK

'Oryn «yHWuepmem um. N.I. bapouHa», Mockea, Poccus
E-mail: nkolyasnikova@yandex.ru

AHHoTauuA. PaccmotpeHo BauAHMe npumeceil cepbl M ¢ocdopa Ha MexaHUueckue CBOIACTBA HU3KOMErMpOBaHHON TPy6HON cTanm
NOBBILLIEHHO MpoyHOCTM Mapkyu 097205, MUKponerupoBaHHoii BaHazmeM 1 HiobueM. [laHa oueHKka BRUAHNA MoandULMpYyHLLMX A06aBOK
P3M 1 cunukokanbuma Ha Gopmy HemeTannnueckux BKAKOYEHWA MNS M WHTEHCMBHOCTb UX BNUAHWA HA BENMYMHY YAAPHOI BA3KOCTH
MeTanna. lloka3aHo NonoXwTenbHoe BANAHIE CHIKEHUA COLePXKaHIA BPeLHbIX NpuMeceit cepbl u dochopa Ha BeNMUMHY YAAPHOI BA3KOCTH
NCCNe[0BaHHbIX CTaneli B 061acTy BA3KOTO pa3pyLUeHUs.

KnioueBble cnoBa: HU3KoNerMpoBaHHas CTaib, COAepXaHiue cepbl 1 Gocdopa, MexaHuueckue CBOICTBA, YAapHas BA3KOCTb, pabota
3apoxaeHns (as) U pasBuUTUA (ap) TPELLMHDI

DEPENDENCE OF THE PROPERTIES OF LOW-CARBON PIPE
STEELS ON THE CONTENT OF HARMFUL IMPURITIES

Yuri I. Matrosov', Natalia V. Kolyasnikova'
"TsNllchermet named after I.P, Bardin, Moscow, Russia

Abstract. The influence of sulfur and phosphorus impurities on the mechanical properties of low-alloy pipe steel of increased strength
grade 09G2FB, microalloyed with vanadium and niobium, is considered. The influence of modifying additives of rare-earth metals and sili-
cocalcium on the shape of non-metallicinclusions of MnS and the intensity of their influence on the value of impact toughness of the metal
are estimated. The positive effect of reducing the content of harmful sulfur and phosphorus impurities on the value of impact toughness of
the studied steels in the region of viscous fracture is shown.

Keywords: low-alloy steel, sulfur and phosphorus content, mechanical properties, toughness, crack generation (a:) and development (a;)
work
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nPon3BOACTBO N KOMIMJIEKCHOE NCCJZIEQOBAHUNE
XOJIOAHOKATAHOIO UTOPAYEOLIMHKOBAHHOIO NMPOKATA
U3 BbICOKOMPOYHbIX HU3KOYTNIEPOAUCTDIX

HSLA CTAJIEW, MUKPOJIETUPOBAHHbIX TUTAHOM,
KJNNACCOB MPOYHOCTW 300 - 340

UpwvHa NaBpunosHa PopnoHoBa, Anekcangp CemeHoBn4y MenbHU4YEHKoO,
Enena MiBaHoBHa 3apKoBa, lOnua CepreeBHa MapgueHkoBa, UpuHa HukonaesHa YnpkuHa,
Anekcangp Bnagnmuposuu MpuwnH, Jlio6oeb UBaHoBHa HuKonbckas

Qryri «H1nqyepmem um. W.M. bapouHa», Mockea, Poccua
E-mail: igrodi@mail.ru, asmeln@yandex.ru, zarkova_eibs@mail.ru, jubykova@yandex.ru,
chirkina77@mail.ru, grishinav87@gmail.com, l.nikolskaya@chermet.net

AxHoTauua. [pon3BeeHbl YCTaHOBOYHbIE MApTUN XONOAHOKATAHOTO U FOPAYEOLIMHKOBAHHOIO NPOKATa U3 aBTONMCTOBbIX CTaseil KNaccoB
npoyHocty 300 1 340. MpoBeseHo KomnneKcHoe UCCNefoBaHNe MeTanna yCTaHoBOYHbIX NapTuil. [loKa3aHo, UTo KOMMIEKC MeXaHUyecKux
XapaKTepuCTUK NpoKaTa yCTaHOBOYHbIX NapTiii ¢ 6onblumm 3anacom cootsetcTByeT EN-10268:2013 1 EN-10346:2015 npu cobntopeHum paee
pa3paboTaHHbIX TpeOOBaHMI K XMMIYECKOMY COCTaBY 11 TEXHOMOTUM NPOM3BOACTBA. BbiABNEHO, UTO MAACTUYHOCTL NpokaTa 3 HSLA cranu,
MMKPOMErMpoBaHHOI TUTaHOM, OKa3aacb 3HAUUTENbHO BblLLe, YeM U3 CTask, MUKPONErpoBaHHOi Hitobuem. Tak, 3HaueHus OTHOCUTENbHOTO
yanuHeHna Ana npokata u3 cranu HC340LA, mukponernpoBanHoil TutaHom, coctasunm 23 — 28,5 %, a ana npokata u3 cranu HC340LA,
MMKPOMErupoBaHHoii Huobuem, — 21— 22,5 %, uto COOTBETCTBYET HIKHeMy npefeny TpeboBaHuil cTaHAapTa (= 21 %).

KnioueBble cnoBa: aBTONNUCTOBbIE CTany, BbICOKOMPOYHbIE MUKPONIErnpoBaHHbIE CTaJin, XONO/IHOKATaHbliA NpoKart, ropAvYeoLluH-
KOBaHHblIA NpokKar, HenpepblBHbIl?l OTXKUT, MeXaHyecKie CBONCTBA, MUKPOCTPYKTYPa, HaHOPa3MepHble BblAeNeHUA, Kapﬁvm TUTaHa

PRODUCTION AND COMPREHENSIVE RESEARCH OF COLD-
ROLLED AND HOT-GALVANIZED ROLLED PRODUCTS FROM
HIGH-STRENGTH LOW-CARBON HSLA STEEL, MICROLLOYED
WITH TITANIUM, STRENGTH CLASSES 300 - 340

Irina G. Rodionova, Alexandr S. Melnichenko, Elena I. Zarkova, Yuliya S. Gladchenkova,
Irina N. Chirkina, Alexandr V. Grishin, Lyubov I. Nikolskaya

I.P. Bardin TSNIIChermet, Moscow, Russia

Abstract. Abstract: Installation batches of cold-rolled and hot-dip galvanized steel were produced from sheet steel of strength classes 300
and 340. A comprehensive study of the metal of the installation batches was carried out. It has been shown that the complex of mechanical
characteristics of rolled installation batches complies with EN-10268:2013 and EN-10346:2015 with a large margin, subject to previously
developed requirements for the chemical composition and production technology. It was revealed that the ductility of rolled products
from HSLA steel microalloyed with titanium turned out to be much higher than that of steel microalloyed with niobium. Thus, the relative
elongation values for rolled steel HC340LA microalloyed with titanium were 23 — 28.5%, and for rolled steel H(340LA microalloyed with
niobium, 21— 22.5%, which corresponds to the lower limit of the standard requirements (> 21%).

Keywords: auto sheet steels, high-strength micro-alloy steels, cold-rolled steel, hot-dip galvanized steel, continuous annealing, mechan-
ical properties, microstructure, nano-sized precipitates, titanium carbide
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NONYYEHWUE BETAJIEA CIOXKHOW ®OPMbI NMPU MOMOLL U
AAOUTUBHON TEXHONOTMU HAMNABKU

Anppen EBreHbeBuy banaHoBckuit', KaHg. TexH. HayK, Bnagumup IOpbeBuy KoHioxoB',
KaHA. TexH. Hayk, TaTbsiHa AnekcaHapoBHa OnapuHa'

" Mibkymckul HayuoHanbHeIU ucciedo8amesnbcKuli mexHUYeckul yHugepcumem, 2. ipkymck, Poccusa
E-mail: fuco.64@mail.ru, konyukhov_vyu@mail.ru, tatianaop@ex.istu.edu

AHHoTauus. PaccMoTpeHbl BO3MOXKHOCTY MCMO/b30BAHNA CBAPKU B 3aLLMTHbIX ra3ax NNABALMMCA INEKTPOJIOM AA U3TOTOBNEHUA AeTanell
CNoXHOI Gopmbl. MpeficTaBNEHbI pe3ynbTaTbl HANNABKIA AeTaneil Tuna Keaapar v LMAMHAP.

KnioueBble C10Ba: aAANTUBHbIE TEXHONOMN, (BapKa, HanyaBKa, CBapO'—IHbII?I TOK, HanaBNeHHbIIi BaNuK, CTPYKTYypa

OBTAINING COMPLEX SHAPED PARTS USING ADDITIVE
SURFACING TECHNOLOGY

Andrey E. Balanovsky', Vladimir Y. Konyukhov’, Tatyana A. Oparina’
'Irkutsk National Research Technical University, Irkutsk, Russia

Abstract. The possibilities of using welding in protective gases with a floating electrode for the manufacture of parts of complex shape are
considered. The results of surfacing of square and cylinder type parts are presented.

Keywords: additive technologies, welding, surfacing, welding current, surfaced roller, structure
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MOJEJIUPOBAHUE MPOLIECCA FOPAYEN MPOKATKYU AJIA
PA3HbIX YYACTKOB NMOJIOCbI B YNCTOBOW IPYNMNE KNETEW
C UCMONb30BAHWEM GLEEBLE 3800

Onbra AnekcaHgpoBHa KypraHoBa', Anekcein CepreeBuy MummoB’, KaHf. TEXH. HayK,
AHactacusa AnekceeBHa MNuHernHa', Bnagumup HukonaeBuy ConoBbeB?, KaHA. TEXH. HAayK

"Hosonuneykul memasnnypaudeckut KombuHam, 2. Jluneyk, Poccus
2Jluneukuti 2ocyoapcmeeHHbIl mexHu4Yeckul yHugsepcumem, 2. Jluneuk, Poccus
E-mail: kurganova_oa@nlmk.com

AnHoTauua. OfvH U3 nyTeil MHTEHCMGUKALMM NPOU3BOACTBA ropAyero npokata Ha HLLUCITI — noBbiLeHne cKopocTi MPOKATKM OCHOBHOI
4acTyi NONOCbI, KOTOPOE NpYUBELET K YBENMYEHMIO TeMMepaTypbl KOHLA NPOKATKM OT FONOBHOTO yyacTka Nnonochl K KoHLeBomy. [loBbileHne
Temnepatypbl ¥ CKOpoCTU AedopmaLin B YMCTOBOIA Tpynne KieTeil, N0 CPABHEHMIO C CYLLECTBYIOLIEI TEXHONOTIEI, MOXeT NpuBecTH K
HEPaBHOMEPHOCTU CTPYKTYpbI U CBOACTB Mo AnnHe nonocbl. C ucnonb3oBaHuem Gleeble 3800 nposeneHo dusnueckoe mMogenupoatie
npoLecca ropAveil MPOKaTKN B YMCTOBOIA rpynne KneTeil ANA rofioBHOrO W KOHLEBOTO YYaCTKOB MOMOCHI C YYETOM pa3HbiX YCNOBHIA
MPOKATKY. Pe3ynbTatbl ¢u3nueckoro MopeNpoBaHa NpokaTku nonoc ¢ yckopenuem 0,02 u 0,08 M/c nokasblBakoT, UTo CTPYKTYpa BCex
06pa3uoB $eppuTHo-NepanTHaA 6e3 HepekpUCTann30BaHHbIX 3epeH GeppuTa. pokaTka ¢ 60nbLIMM YCKOpeHUeM MO3BONUT YBEANYUTD
npou3soguTenbHocTb HILCTT 6e3 pucka 06pa3oBaHnA HeCOOTBETCTBYIOLLIEH NPOAYKLMIA.

KnioueBble cnoBa: ropayan npokaTka, uuCToBas rpynna, 06paTHbIil TemnepaTypHblii KnuH, Mopynb Hydrawedge Gleeble 3800, pasmep
3epHa depputa

SIMULATION OF THE HOT ROLLING PROCESS FOR DIFFERENT
STRIP SECTIONS IN THE FINISHING STAND GROUP USING
GLEEBLE 3800

Olga A. Kurganova’, Aleksey S. Ishimov’, Anastasiya A. Pinegina', Vladimir N. Soloviev?

"Novolipetsk Metallurgical Plant, Lipetsk, Russia
2L ipetsk State Technical University, Lipetsk, Russia

Abstract. One of the ways to intensify the production of hot rolled products at NShSGP is to increase the rolling speed of the main part
of the strip, which will lead to an increase in the temperature of the end of rolling from the head section of the strip to the end section.
An increase in temperature and deformation rate in the finishing group of stands, compared to existing technology, can lead to uneven
structure and properties along the length of the strip. Using Gleeble 3800, physical modeling of the hot rolling process was carried out
in the finishing group of stands for the head and end sections of the strip, taking into account different rolling conditions. The results of

physical modeling of rolling strips with accelerations of 0.02 and 0.08 m/s? show that the structure of all samples is ferrite-pearlite without
unrecrystallized ferrite grains. Rolling with greater acceleration will increase the productivity of NShSGP without the risk of the formation

of non-conforming products.

Keywords: hot rolling, finishing group, reverse temperature wedge, Hydrawedge Gleeble 3800 module, ferrite grain size
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BIMAHUE BUBPOMEXAHUYECKON OBPABOTKMU
N NOCNEQYIOWEN FOPAYEN LUTAMMOBKU 3ATOTOBOK
HA MAPAMETPbI MOBEPXHOCTHOIO C104 U3AENUIA

Bukrop TumodeeBnu baTneHKoOB’, KaHz. TexH. HayK, foL., PomaH BuktopoBuu baTueHkos?,
KaHA. TeXH. HayK, aou., EBreHmnin BanepbeBuny CKPpUHHUKOB', KaHA. TEXH. HayK, AOLl.

" fOxHo-Poccutickuli 2ocydapcmaeHHbIl nonumexHudeckul yHugsepcumem (HIA) um. M.U. [namoea,
2. Hosouepkacck, Pocmoeckasa 0611., Poccus

2 Poccutickuti mexHonozuyeckuli yHusepcumem (MUP3A), Mockea, Poccus

E-mail: v.batienkov@mail.ru, batienkov_roman@mail.ru, scrinnikovO8@rambler.ru

AHHoTauuA. ToBepXHOCTHbIN CNI0 MOPOLLKOBbIX MaTepuasnoB, NofyyaeMblx MeTOZOM ropadeii wtamnoski (L), xapakTepu3yetca Hanuumem
6onbLuoro Konnuecta AeekTo CTPYKTYpbl. BubpaunonHaa obpabotka (BO) nopucTbix 3aroToBOK C HaHeceHMeM rpaduTa ymeHbluaeT
MOBEPXHOCTHYI0 NOPUCTOCTD, CO3/3AeT CMA30YHYI0 MNIEHKY U MOXET YNYULLUTb KauecTBO MoBepxXHOCTHOro cnoA u3genuii nocne M. C 3toil
Lienbto 6b1n10 BbINOMHEHO nccnefoBaHue BRUAHMA BO 3aroToBOK Ha CTPYKTYpY 11 CBOIACTBA NOBEPXHOCTHOTO CNIOA U3AENNIA. IKCTIEPUMEHTbI ObiK
NpoBeeHbl Ha 3aroToBKax PONMK-NoAbopLLMKa B ycnoBuax cepuiiHoro npon3soactaa 000 «Poctcenbmalu». B pesynbrate 6bina uccnegosaxa
CTPYKTYpa, OnpezeneHbl TBepAOCTb NOBEPXHOCTHOTO (oA u3genmit nocne MU ¢ 3aKankoi n U3HOCOCTOMKOCTb. YCTaHOBAEHO: YMeHbLLEHMe
CTeneHu NoKanbHoro 06e3yrnepoxuBaHuA NoBEPXHOCTHOTO (10, MOBbILLIEHIE TBEPAOCTY U U3HOCOCTORKOCTI.

KnioueBbie cnoBa: ropAYan WTaMnoBKa, BI/Iﬁan,I/IOHHaﬂ 06p660TKa, I'IOBerHOCTHbIVI cnoi, NOPUCTbIE 3ar0TOBKIN

INFLUENCE OF VIBROMECHANICAL TREATMENT AND HOT
FOFGING OF BLANKS ON PARAMETERS OF THE SURFACE LAYER
OF PIECES

Viktor T. Batienkov', Roman V. Batienkov?, Evgeniy V. Scrinnikov’

"Platov Soth-Russian State Polytechnic University (NPI), Novocherkassk, Russia
2 MIREA - Russian Technological University, Moscow, Russia

Abstract. The surface layer of powder materials obtained by hot stamping (HS). It is characterized by the presence of a large number of
structural defects. Vibration treatment of porous workpieces with graphite application reduces the surface porosity, creates a lubricating
film and can improve the quality of the surface layer of products after GSH. To this end, a study was carried out on the effect of the blanks
on the structure and properties of the surface layer of products after GSH. The experiments were carried out on the blanks of the roller
picker in the conditions of serial production by Rostselmash. The structure was investigated, the hardness of the products after GSH with
hardening and wear resistance were determined. A decrease in the degree of local decarburization of the layer, an increase in hardness and
wear resistance were found.

Keywords: hot-forging, vibration treatment, surface layer, sintered billets
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3NEKTPOHHO-MUKPOCKOMUYECKUIA AHANTIN3 CTPYKTYPHO-
®A30BbIX COCTOAHUN MNA3ZMEHHOW BbICTPOPEXYLLEN
HAMTABKU MOCJIE OTMYCKA U NIEKTPOHHO-NMYYKOBOW
OBPABOTKU

Bukrop EBreHbeBuy lpomoB’, g-p $pu3.-maT. Hayk, lOpun Gegoposuy BaHOB?,

O-p ¢u3.-maT. Hayk, Cepren CepreeBuy MuHeHko', Anekceli bopucoBuu lOpbeB', 4-p TeXH. HayK,
Ceprei1 BanepbeBuy KoHoBanos', 1-p TexH. Hayk, Anekcangp Cepreesuy Yanaikux',

Uropb IOpbeBuny JInToBueHko?, a-p ¢us.-mart. Hayk, AnekcaHap Metposuy CemuH’,

KaHA. TeXH. HayK

" Cubupckuli 2ocydapcmeaeHHbIl UHOYCMpuasabHeil yHUsepcumem, 2. HogokysHeyk, Poccus
2 MlHcmumym cuneHomoyHou 3nekmpoHuku CO PAH, 2. Tomck, Poccua

3 Incmumym ¢u3uku npoyHocmu u mamepuanogedeHus, 2. Tomck, Poccus

E-mail: gromov@physics.sibsiu.ru, yufi55@mail.ru, mss121278@mail.ru, rector@sibsiu.ru,
konovalov@sibsiu.ru, thapajkin.as@yandex.ru, litovchenko@spti.tsu.ru, syomin53@bk.ru

AHHoTauuA. MeTogamu CkaHupyloleil 1 NpOCBeUMBAIOLLEA SNMEKTPOHHON MIKPOCKOMWMM MpOaHanN3NpoBaHbl CTPYKTYpHO-(Ga30Bble
COCTOAHMA U fiedeKTHaA CybCTPYKTypa CcMcTeMbl «ObICTPOpEXyLLas Hannaska ctani P2M9-noanoxka cranb (30XICA)» B UCxoBHOM COCTOAHMY,
nocie BbICOKOTEMMEPATYPHOTO OTMYCKA 11 INEKTPOHHO-MyUKOBOI 00paboTKIA.

KnioueBble cnoBa: HannaeneHHblii (10N, 3NEKTPOHHAA MUKPOCKONIA, MePeXoaHad 30Ha, OTMYCK, UMNYNbCHbIN INEKTPOHHbIN NyYoK,
CTPYKTYpa, CBOWCTBA

ELECTRON-MICROSCOPIC ANALYSIS OF STRUCTURAL-PHASE
STATES OF PLASMA HIGH-CUTTING SURFACING AFTER
TEMPERING AND ELECTRON BEAM TREATMENT

Viktor E. GromovV’, Yuri F. Ivanov*, Sergey S. Minenko’, Alexey B. Yuryev', Sergey V. Konovalov',
Alexander S. Chapaikin’, Igor Y. Litovchenko?, Alexander P. Semin’

" Siberian State Industrial University, Novokuznetsk, Russia
2 Institute of High Current Electronics SB RAS, Tomsk, Russia
3 Institute of Strength Physics and Materials Science, Tomsk, Russia

Abstract. Scanning and transmission electron microscopy methods were used to analyze the structural-phase states and defective sub-
structure of the system “high-speed surfacing of R2M9 steel-substrate steel (AISI 4140)” in the initial state, after high-temperature tem-
pering and electron beam treatment.

Keywords: deposited layer, electron microscopy, transition zone, tempering, pulsed electron beam, structure, properties
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HEOBbIYHbIE COCTOAHUA BOOOPOA B TPAOUTOBbIX
HAHOBOJIOKHAX C METAJUTMMECKUMW KATAJIN3ATOPAMMU

Opuit CepreeBuy Heuaes’, g-p $pu3.-maT. Hayk, EBreHnn AnekcaHgpoBuy [leHncoB?,

KaHA. ¢pu3.-mart. Hayk, Anuca OneroBHa YepeTtaeBa®, Hagexaa AnekcaHgpoBHa WypbirvHa',
KaHg. pus.-maT. Hayk, Hatanba MuxannoBHa AnekcaHapoBa', i-p TexH. Hayk, BapBapa MNeTtpoBHa
Oununnoea’, KaHg. r3.-maT. HayK

TOryr «Huepmem um. W.M. bapouHa», Mockaa, Poccus

2CaHkm-lemepbypackuli 20cydapcmaeHHbil yHusepcumem, CaHkm-llemep6ype, Poccus
3 TonbammuHckuti 2ocydapcmaeeHHbil yHusepcumem, Toneammu, Poccus

E-mail: yuri1939@inbox.ru

AnnoTauua. lTpu nomoLwy pa3pabotaHHoil MeToAONOrM aHan3a TepmMoAecopOLIMOHHDIX U TepMOrpaBUMETPUYECKIX CMIEKTPOB BOAOPOAA
B YIMEPOAHbIX MaTepuaNnax U3yyeHbl IKCMepUMeHTabHbIe JaHHble Mo «cynep» XpaHeHuto «obpaTumoro» (atomHoe oTHoweHue (H/C) < 4)
n «Heobpatumoro» ((H/C) = 1) Bojopoaa B «HOY-Xay» aKTUBMPOBAHHDBIX rPadUTOBbIX HAHOBOMOKHAX ¢ MeTaNMuecKUMIN KaTanu3atopamu
(THBMK). Bepable onpeneneHbl (Kak 13 TepMOAECOPOLIMOHHBIX, TaK U U3 TepMOrPaBUMETPUYECKMX aHHbIX) XapaKTepUCTUKM OCHOBHOTO
LecopbumoHHoro nuka «Heobpatumoro» Bogopopa B THBMK, oTBevalollero KuHeTyeckomy mpoLeccy NepBoro MopAnka, a MMeHHO:
Temnepatypa Haubonbueit ckopocti fecopbuun (T = 914-923 K), sneprus akTusauum npouecca aecopbumm (Q = 40 kflx-monb™),
MpeadKCMOHEHUManbHbI GaKTOp KOHCTaHTBI cKopocTv mpouecca Aecopbumn (KO = 2-107" ), KonuyecTBo BbIAENMBLUETOC BOAOPOAA
(~7Bec.%, T.e. (H/C) = 1). PaccmoTpeHa du3mka npoveccos Aecopbuun «Heobpatimorox 1 «obpatumoro» Bosoposa B THBMK, B T.u. HeoObluHble
(B ONpeeneHHOM CMbICie) COCTOAHIA BOLOPOAA.

KntoueBble cnoBa: HaHocucTema, fpa¢MTOBbIe HAaHOBO/IOKHA C MeTaJIYeCckUMI KaTasin3atopamu; «cynep» XpaHeHue BOA0pOAa;
XapPaKTEPUCTUKI U ¢M3MKa (0p6L|,VIOHHbIX npoueccos; HeoObluHble COCTOAHNA BoAopoaa

UNUSUAL STATES OF HYDROGEN IN GRAPHITE NANOFIBERS
WITH METAL CATALYSTS

Yuri S. Nechaev', Evgeny A. Denisov?, Alisa O. Cheretaeva’, Nadezhda A. Shurygina’,
Natalia M. Alexandrova', Varvara P. Filippova'

"I.P. Bardin TSNIIChermet, Moscow, Russia
2 St. Peterburg State University, St. Peterburg, Russia
3 Togliatti State University, Togliatti, Russia

Abstract. Using the developed methodology for the analysis of thermodesorption and thermogravimetric spectra of hydrogen in carbon
materials, experimental data on the "super" storage of "reversible" (atomic ratio (H/C) < 4) and "irreversible" ((H/C) = 1) hydrogen in the

"know-how" of activated graphite nanofibers with metallic catalysts (GNFMC). Were studied for the first time, the characteristics of the
main desorption peak of "irreversible" hydrogen in GNVMC, corresponding to the kinetic process of the first order, were determined (both
from thermodesorption and thermogravimetric data), namely: the temperature of the highest desorption rate (T = 914-923 K), the
activation energy of the desorption process (Q = 40 kJ-mol™'), the pre-exponential the rate constant factor of the desorption process (K0
=2-107"s7"), the amount of hydrogen released (~7 wt.%, i.e. (H/C) = 1). The physics of the processes of desorption of "irreversible" and

"reversible" hydrogen in GNVMC, including unusual (in a certain sense) hydrogen states, is considered.

Keywords: nanosystem, graphite nanofibers with metal catalysts; "super" hydrogen storage; characteristics and physics of sorption pro-
cesses; unusual hydrogen states
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U3YYEHUE KAHYECTBEHHbIX XAPAKTEPUCTUK
HAMJIABJIEHHOIO BOJIbOPAMCOAEPXALLE MOPOLLKOBOM
NPOBOJIOKOW C/IOA METAJIIA

Hukonan AHaTtonbeBuy KosbipeB', i-p TexH. Hayk, npod., AHTOH UBaHOBUY BonkoB', kaHA. X1Mm.
Hayk, Bagum Muxaiinosuu Llypynos?, Onbra BuktopoBHa JInBaHoBa', KaH[. TEXH. HaYK,
Onbra AHaTtonbeBHa Ko3bipeBa?, KaHf. nef. Hayk, oL,

'Oryn «JHUNuepmem um. .. bapouHa», Mockea, Poccus
2Cubupckuli 2ocydapcmeeHHbIU UHOYCMpUabHsIl yHUsepcumem, 2. HosokysHeuk, Poccus
E-mail: n.kozyrev@chermet.net

AnHoTauums. llccnefoBaHo BUAHME HA KAuecTBeHHble XapaKTEPUCTUAKW HAMMABNEHHOTO CNOA 3aMeHbl B MOPOLIKOBOA MPOBOMOKE
METaNYECKOr0 BONbOPaMA U rpadiTa Ha HEBOCCTAHOBMEHHIIA 113 OKCUAO0B BObGPaM M yrnepoadTopcofepaLumii Matepuan. UccnegoBaHa
MUKPOCTPYKTYPa HannaBeHHoro Cfos, MPOBEAEH PEHTTEHOCMEKTPaNbHbIA aHaNN3 HEMETANNNYECKUX BKIKOUEHWN. YCTaHOBMEHO, uTo
HanNaBNeHHblii MeTann 060ux 00pa3LOB XapaKTEpU3yeTCA BbICOKO CTEMeHbl0 YACTOTbI MO HEMETANIMUECKM BKMloueHuAM. (nnag,
MONYYEHHbIA ¢ UCMIONb30BAHUEM HEBOCCTAHOBNIEHHOTO M3 OKCUAOB BOMbdPaMa W yrnepoadTopcOAepXallero matepuana, UMeet bonee
OLHOPOZHYIO MUKPOCTPYKTYPY.

KnioueBble cioBa: ctan, YNPOYHEHWE, HanlaBKa, NOPOLUKOBAA NPOBO/OKa, BOﬂb¢paM, yrnepond)Topconep)KaumVl matepuan

STUDY OF THE QUALITATIVE CHARACTERISTICS OF A METAL
LAYER DEPOSITED WITH TUNGSTEN-CONTAINING POWDER
WIRE

Nikolay A. Kozyrev', Anton I. Volkov', Vadim M. Shurupov?, Olga V. Livanova', Olga A. Kozyreva?

"TsNllchermet named after I.P. Bardin, Moscow, Russia
2Siberian State Industrial University, Novokuznetsk, Russia

Abstract. The effect on the qualitative characteristics of the deposited layer of the replacement of powdered metallic tungsten and graph-
ite in a powder wire with non-reduced tungsten oxides and carbon fluorinated material during surfacing with a powder wire is investigat-
ed. The microstructure of the deposited layer was investigated, and X-ray spectral analysis of nonmetallic inclusions was performed. It was
found that the deposited metal of both samples is characterized by a high degree of purity for non-metallic inclusions. The alloy obtained
using tungsten oxide with a carbon-fluorine-containing material has a more uniform microstructure.

Keywords: steel, hardening, surfacing, powder wire, tungsten, carbon-fluorinated material
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COCTOAHWE U NEPCNEKTUBbI YEPHOW METAJUTYPT UK
POCCMN HA COBPEMEHHOM 3TANE

Anatonuii AnekcangpoBuud bpogoB, kaHa.9KoH.Hayk, Hacnbynna Xaguatosuu MyxatguHos,
KaHpa.TexH.Hayk, AnekcaHpp Hukonaesunu CemuH, BapBapa BukropoBHa KplokoBueBa, Anekcei
OneroBuy MyTtenuka

Oryri «4H1nqyepmem um. W.M. bapouHa», Mockea, Poccua
E-mail: economy@chermet.net

AHHoTauma. YepHaa metannyprua Poccun 3aHUMaeT MATOe MecTo B MUMpe Mo BbiMMaBKe (Tanu. B (Tatbe npefcTaBneHa AuHamuka
npou3BoAcTBa 3a 2017-2023 rr. uyryHa, CTanu, roToBOro npokara i Tpyo.

B cTatbe Takxe NPUBOAMTCA AMHAMMKA W aHanu3 NPOM3BOACTBA, IKCMOPTA U MMMNOPTA FOTOBOrO NPOKaTa B COpTaMeHTe (MNOCKWA, COPTOBOIA
npokar v nonydabpukatol) 1 Tpy6 CTanbHbIX NO CTpaHaM NOTPebUTENAM 1 nocTaBLyMkam. MpoBe/eH aHanu3 cnpoca u MeTannonoTpebneHna
C YYETOM CTIOMMBLLEICA CUTYaLyMN B MUPE U CTPaHE U3-3a NPUHATBIX aHTUPOCCUICKWX CaHKLWIA, NPeACTaBNeH aHanu3 MHBECTULMI B YepHYH
MeTannypruio 1 B KpynHeiiLuve NpeAnpuATAA 0Tpaciiu.

KnioueBble cnoBa: Tafib, NpoKat, TpyObl, SKCMOPT, UMNOPT, NoTpebeHne, UHBECTULIM, GUCKANIbHBIE HArpy3KM

THE STATE AND PROSPECTS OF THE RUSSIAN FERROUS
METALLURGY AT THE PRESENT STAGE

Anatoly A. Brodov, Nasibulla K. Mukhatdinov, Alexander N. Semin,
Varvara V. Kryukovtseva, Alexey O. Mutelika

1.P. Bardin TSNIIChermet, Moscow, Russia

Abstract. The metallurgy of Russia Federation takes the 5th place in the world’s steelmaking. The article presents the dynamics and analy-
sis of the production of the main ferrous metallurgical products in Russia (cast iron, steel, finished products and pipes).

Also in the article presents information about assortment of finished rolled products (flat, long products and semi-finished products) and
steel pipes by consumer and supplier countries. There is the analys of demand and metal consumption, with in the current situation in the
world and the country due to the adopted anti-Russian sanctions, provided an analysis of investments in metallurgy and in the largest
enterprises of the industry.

Keywords: steel, rolled products, pipes, exports, imports, consumption, investments, tax load

IPOBJIEMbI YEPHOU METAJIIYPTM M MATEPUAJIOBELIEHNSA « Ne3 « 2024 143



UH®OPMALNA

NpwnHa I'aBpunosna Pogyonosa nocne oKoH-
yauusa Mockosckoro Vincturyra Cramm n Crnia-
BoB (MMCuC) no cnenmanpaoctu «Pusmka me-
Ta/utoB» ¢ 1977 mo 1984 rr. paborana Ha Kadenpe
MEeTaJIIOBEfIeHM A CTAJIM ¥ BBICOKOIIPOYHBIX CII/Ia-
BOB. 3aHMMaJIa I0/DKHOCTY MHKeHepa, MIaJLIero
Hay4YHOro COTpypHuKa. B 1984 r. sammTmia KaH-
AMAATCKYIO JAMccepTanyio Ha TeMy «TexHomoru-
qeckme ¢akTopel ctapenus cram 0810». C 1984
110 2005 rT. paboTana B VIHCTUTYyTe KaueCTBEHHBIX
craneit OI'VII «IITHWWuepmet um. V.I1. bapau-
Ha». [Ipolta myTh OT MIAALIEr0 HAyYHOTO CO-
TPYAGHUKA [0 3aBefymouero cekropom. B 2005 r.
3aUTUIA JOKTOPCKYIO IMCCEPTALNIO 110 CIIEIIN-
ampHOCTM 05.16.01 Ha Temy «Pa3paborka Koppo-
3MOHHOCTOMKMX OMMeTa/IMYeCcKNX MaTepyanoB
C BBICOKOIIPOYHBIM COEIMHEHMEM CTI0€B IyTeM
VICTIONIb30BAHMA 3/IEKTPOIITAKOBOI HATITABKI».

C 2005 r. mo Hacrosmee BpeMs Vpuna IaB-
puioBHa PopuoHOBa ABIAETCA 3aMeCTUTENIEM
mupekropa HayuHoro IeHTpa OI'VII «JHMU-
yepMmet uM. VI.II. bappunanr.

OcHOBHOe HallpaBjIeHNe Hay4YHOIl flesTeNb-
Hoctu V. I. PonnoHoBoIT — paspaboTka HayIHBIX
OCHOB IIOTy4eHV OMIMEeTaJ/IOB C KOPPO3MOHHO-
CTOVIKMM IUTAKMPYIOIIMM CTI0€M, TEXHOIOTUY X
IPOU3BOJICTBA, B TOM 4YMCII€ METOMIOM 3/I€KTPO-
IIJIAKOBOJ HAIZIaBKM, M OCBOEHME CO3JaHHBIX
TEXHOJIOTUII Ha IpaKTuke. Pe3ynbTaTbl paboThI
HO3BO/IM/IM PEILINTb 3afady obecredeHMs He-
¢dremobpiBatomeil 1 HedTemnepepabarbiBaoLIeit

lO6uneii

Upurel faepunoersl POJUOHOBOU
U38eCmMHO20 PoCcuUlicKo20

y4yeHo020 - Memasuioseoa,

0OKMopa mexHu4ecKux Hayk,
3amecmumens oupekmopa HLJ®XO
LHUNyepmem um. U.I1. BapouHa

IIPOMBIIIEHHOCTY KaueCTBEHHO HOBON OTede-
CTBEHHOI METaJIZIONPOAYKIIMEN.

Co BTOpoIl monoBuHLEI 1990-X IT. OZHMM U3
OCHOBHBIX HampabjeHun gearenbHoctu VL.I. Po-
JIIOHOBOJI CTAJIO MCCIefjoBaHNe (paKTOpOB, OIpe-
IeTIAONMINX KOPPO3MOHHYIO CTOMKOCTD CTaMN i
He(TeIpOMBIC/IOBBIX TPYOOIPOBOJIOB, TEIIOBBIX
ceTelt U IPYTUX BUA0B 060pynoBanus. bsuio ycra-
HOBJIEHO, YTO IPOrpecc B PasBUTUM YEPHON Me-
TQJUTypruM, OOYCIOB/ICHHBIN, B IIePBYI0 OYepesb,
pa3paboTKoOil U BHEAPEHNMEM HOBBIX TEXHOIOTHI
BBIIIaBKY U 00pabOTKYM MeTaslIa, IIpY HEOCTa-
TOYHO KOPPEKTHOM BbBIOOPE TEXHOMOTMYECKIX
IapaMeTPOB MOXKET IPUBOAUTH K 3arpA3HEHNUIO
CTa/lM HeMeTa/UIMYeCKVMM BK/IIOYEHMAMH, OT-
pUIATENPHO BIMAKIINMA HA P BKHENIINX
CBOJICTB MeTa//la: KOPPO3MOHHYIO CTOMKOCTD,
KayecTBO IIOBEPXHOCTY, YCTAa/OCTHBIE U [IpyTue
XapaKTepUCTUKM. B 4acTHOCTH, MpPOBeEHHLIMU
UICCTIElOBAaHMAMN OBUIO JIOKA3aHO, YTO OCHOB-
HOJI NPUYNMHONM aHOMAJIbHO BBICOKMX CKOPOCTEN
KOppo3un  He(TeIPOMBICTIOBBIX ~ TPyOOIPOBO-
JIOB, TETUIOBBIX CeTeil ¥ HEKOTOPBIX IPYTUX BUIOB
000pynoBaHMA ABJIAETCA 3arPA3HEHHOCTb CTa-
MM HeMeTa//IMYeCKMMM BKIIIOUEHMAMM 0CO60To
THUIIA, BHOCYMBIMM B CT/Ib B IIPOL[ecCe KOBIIOBOII
obpaborky. Takye BKTIOUEHVSI IIOMY4M/IN Ha3Ba-
HIle KOPPO3MOHHO-aKTUBHBIX HeMeTa/UINYeCKIX
Bkmoyennit (KAHB). Boumn paspaboraHsl 1 BHe-
IpeHbl CIlelajbHble MEeTOAbI, I103BOJIMBIINE
OIIpefieINTh MCTOYHMKY UX BO3SHMKHOBEHUSA I
CKOPPEKTMPOBATh TEXHOJIOTMYECKNe IapaMeTpbl
BBIIIaBKY 1 BHEIIEYHOI 00paboTky s obecre-
YeHMA YMCTOTBI CTaIM IO BK/IIOYEHNMAM 3TOTO
tima. C y4eToM BHE[[PeHN HOBBIX (Y TepOBOYHbIX
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MaTepMaoB ¥ TeXHOIOTMYECKUX IpYeMOB 06pa-
OOTKM SKUJKOIT CTaM, paboThl B JAHHOM HAIpaB-
JIeHMM IPOJOIDKAITCA /10 HACTOAIIETO BpEMeHI.
PesynbraThl mocnegHUX MCCIENOBAHMIA, BBINON-
HEHHDIX I10J], PYKOBOACTBOM VIpuHbl [aBpu/IOBHbI,
MIOKa3bIBAIOT, YTO HEMETAa/UINYEeCKMEe BKIOYEHMUs
B COBPEMEHHBIX CTA/IAIX XapaKTepusywTcs 6oree
CTIOKHBIM XMMUYECKUM 1 (Pa30BBIM COCTaBOM I
OKAa3bIBAIOT PA3IMYHYIO CTENIeHb BIUAHNUA Ha KOp-
PO3MOHHYIO CTOMKOCTD CTasIeN.

C 2001 r. V1.I. PogoHOBa IpyHNMaeT aKTUB-
HOe yJacTie B pa3pabOTKe TeXHOIOTUU M OCBO-
€HMM IIPOMBIIIIEHHOTO IIPOM3BOJCTBA HOBBIX
KJIAaCCOB, TUIIOB ¥ MapOK aBTONIMCTOBBIX CTasell.
PemreHne nocraB/ieHHbIX 3a/ja4 IIOTPe6OBAJIO MC-
MIONIb30BAHMsA OPUTVMHAIbHBIX HAYKOEMKUX IIOf-
xon0B. OHM OCHOBAHBI Ha BO3MOXKHOCTH IIOJTy4e-
HYsI HEOOXOAMMOTO CTPYKTYPHOTO COCTOSIHUA U
3a[JAHHOTO YPOBH: CBOVICTB CTa/lIN IIyTeM YIIpaB-
JleHNs mporeccaMy (OPMIPOBAHNS BbIJeTIeHNII
HeMeTa/UINYeCKMX M30BITOYHBIX (a3, COCTOS-
HIIEM TBEPHOTO PAacTBOPA, TPaHNUI] 3epeH, popM
IPUCYTCTBUA IPUMecell Ha BCeX 3Tamax Ipous-
BOJCTBA. bbIO co3mano 6ormee 30 HOBBIX MapoOK
aBTOJIMCTOBBIX CTajell, IPOM3BOJCTBO KOTOPBIX
ocBoeHo B [TAO «MMK» u ITAO «CeBepcTanb».

3a mccnenoBanma B 9Toi obmactu B 2013 1.
JL.I. PognonoBa 6bita yroctoeHa Ilpemun Ilpa-
BuTenbcTBa PD B 06/1aCTH HAYKM U TEXHUKIL.

Eme ogHuM HampabjeHyeM B OOTacTH aB-
TO/IMCTOBBIX CTaJell ObUIO CO3[jaHMe TaK Hasbl-
BAaEeMBIX KAaCCETHBIX TE€XHOJIOIMIA, CYyTh KOTOPBIX
3aK/II0YAeTCA B BO3MOXKHOCTM IIONy4YeHUs aB-
TOJIMICTOBBIX CTajIell PasIMYHBIX KIacCOB IPOY-
HOCTU U3 CTa/JIM OFHOTO XMMMYECKOIO COCTaBa.
IlanHas 3afada TakKe ObIIa YCIIELIHO pellleHa B
pamkax nposefienus pabor ¢ [IAO «MMK», uro
IIPUBEJIO K ITOTy4EHNIO 3HAYUTENBHOTO SKOHOMM-
4eckoro 3¢ deKra, B TOM UNCIIe 32 CIeT BO3MOXK-
HOCTY BBIIIOJTHEHMsI METa/UTypriudeckiM KoMOu-
HATOM 3aKa30B HeOO/IbIIOrO 0ObeMa.

B Hacroamee BpemA mOJ PYKOBOLCTBOM
N.I. PoguonoBoit B pamkax pmorosopa c ITAO
«MMK» npoBogutcs paboTa IO IOBBIICHNIO
KOPPO3JMOHHOJM CTOMKOCTM aBTO/NNMCTOBBIX CTa-

nent. IlpoBeneHHble MCCIENOBaHUA IIOKA3aJIN,
YTO KOPPO3MOHHAs CTOMKOCTb aBTOMMCTOBBIX
cTajiell OJHOM MapKy M Kjaacca IPOYHOCTU MO-
JKeT OT/In4YaThcA B 2-5 pas. KoppekTnpoBka Tex-
HOJIOTMY IIO/TyYeHMs TaKUX CTajieil, B TOM 4MCIe
B Imporjecce ux obpaborku B arperarax AHO n
AHITI, m03BOMUT B 3HAYUTENbHON CTEIEHN I10-
BBICUTb KOPPO3MOHHYIO CTOMKOCTb aBTONVCTO-
BBIX CTajIel 63 yBem4eHs CTOMMOCTY UX IPO-
U3BOJCTBA.

WNpnnua Taspunosna PopmoHoBa sABnsercs
MPU3HAHHBIM U IIMPOKO M3BECTHBIM YYEHBIM He
TorbKo B PD, Ho 1 3a pybexxom. ABTop 607ee 400
Hay4YHBIX TPYZIOB, B TOM YNCTIe TPeX MOHorpadmit
u 6oree 65 maTeHTOB. [lof ee pyKOBOJCTBOM 3a-
IIMILEHBI 15 fuccepranmii Ha COMCKaHME YIeHOI
CTelleHM KaHAMJaTa TeXHMYeCKUX HayK M OfHa
Ha COMCKaHNe YYeHOI CTENeH! JOKTOpa TeXHMU-
YeCKNUX Hayk. B Omypkaiiiiee BpeMst TOTOBATCS K
3all[MTe [IBe IMCCEePTALVM Ha COMCKaHNe YYeHO
CTeleHM KaHAMJaTa TeXHMYECKUX HayK M OfHa
Ha COMCKaHNE YY€HOI CTENeH! JOKTOpa TeXHMU-
YeCKMX HayK.

C 2019 r. Vipuna IaBpunoBHa npemnogaeT B
HUTY «MUCuC» na xadenpe ¢pyHKIMOHATIb-
HBIX HaHOCHCTEM U BBICOKOTEMIIEPATYPHBIX Ma-
TepUasioB, PETyIAPHO YMTaeT KypChl IOBbIILE-
Hua kBamnéukanym B OI'YII «IHNMuepmer
M. VI.I1L.bappuua» 110 pasnm4yHbIM HaIlpaBIeHN-
AM MeTamnyprun. OHa 4eH [IByX AMccepTaly-
OHHBIX COBETOB, YIeH PelaKLIVIOHHbIX KOJIJIeInii
XKypHanoB «Meramnypr», «I[Ipo6meMbr depHoit
MEeTA/UIyprUM ¥ MaTepuanoBefeHn:A», yied FAK
o crenyanbHOCTH «MeTannoBeieHe 1 Tep-
Mm4yeckasgs o6paboTka MeTa/uIoB U CIUIABOB» B
HUTY «MMCuC», noCTOSIHHBIII y4aCTHUK POC-
CUIICKMX ¥ MEXJYHapOJHbIX Hay4HO-TEXHMYe-
CKVX KOH(epeHIIIL.

JL.I. PopvoHOBa y4acTBOBaJa B peanusalun
15 npoextoB PO®I, Beinonuuna 6onee 20 pa-
60t 1o LleneBpIM nporpaMmaM MUHIPOMHAYKI
P® 1 MuHo6pHayku P®, 6onbioro uncia (60-
nee 150) MpsAMBIX XO3ANCTBEHHBIX JJOTOBOPOB C
OpefupUATUAMU META/UTypPTU4eCKO M MeTal-
JIONOTPeOSAIONINX OTPAC/IeN IPOMBIIITIEHHOCTI.

Konnexmue OI'VII «[JHU uepmem um. VL.II. bapouna», pedakuus u pe0axkyuoHHAs KONNe2Us
HypHANA, Koneeu U Opy3vs noopasnsgiom Vpumy Taepunosiy c iobuneem u xenawom eii OmauuHozo
300p06bST U YCHeuHo020 NPOJOTIHEHUS NI000MBOPHOL HAYUHO desmenvHocmu!
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B cenrsbpe 2024 r. ucnomHuaocs 70 et
A.H. Cepéruny — M3BeCTHOMY y4EHOMY, PYKO-
BOJWTE/II0, OPTaHN3aTOPY-IPAKTUKY B 00/1acTu
TEeXHO/IOTUI (heppOCIUIaBHOTO IPOU3BOACTBA.

Anexcanpap Hukonmaesua Cepérua pognics B
1954 r. B Mockse. Ilo okoHYaHUM MaTeMaTn4e-
CKIII CIIeNMaIN3MPOBaHHON MIKOJIBI TP AKajie-
MMM TIelaTOTMYeCKUX HayK IOMYy4M/ CIIelUab-
HOCTb «IIpOTpaMMUCT-BbIuMcanuTenb». C 1971 r.
o6yuancsa Ha XuMudeckoM ¢daxynprere MI'Y nm.
M.B. JlomoHOCcOBa (cIienanbHOCTh « XMMUK»). B
aciupanType MI'Y saHmMasnca usydyeHnmem rtep-
MOJMIHAMIYECKUX CBOJCTB OKCUJOB, TaM K€ IO
COBMECTUTETIbCTBY paboTaT M/IQZIIMM HayYHBIM
COTPYAHMKOM, 1 B 1983 I. 3aliUTUNI KaHANUAT-
CKYIO IUCCEpPTALMIO 10 TeMe: « TepMofyHaMmye-
CKJe CBOJICTBA HUSILIVX OKVIC/IOB BaHAAVsA» (XU-
MIYecKye HayKn).

ITocne oxoHYaHMA acmmpaHTypel B 1979 T
Anexcanap HuxomaeBud ObUl pacipenenéH Ha
paboty B IJH/M4epmer um. VL.II. Bappuna B na-
6opatoputo deppocmmaBos u crerymraryp. C
[THMWuepmet y A.H. Cepéruna cssana 6oburas
4acTb NPOQeCCHOHAIbHON KU3HU. B HEM OH 1po-
paboran mouty 40 €T, IPOAs IyTh OT MIAJIIIETO
Hay4YHOTO COTPYAHUKA [IO YYEHOTO CeKpeTaps UH-
CTUTYTa, 3aBeYIOLIero naboparopueii, 3aMecTu-
TeA JupeKkropa VIHCTUTYTa HOBO MeTasUrypru-
YECKOJ TEeXHONOTUM, 3aMECTUTE/A TeHepalTbHOro
AUpeKTOpa IO Hayke, fupekTopa VHcTuryTa dep-
pocmtaBos. Hekotopoe Bpema Anekcanpp Hu-

CEPETUHY AJIEKCAHPY HUKOJIAEBUYY - 70 JIET

EREREY PR

KOJIaeBMY BO3IVIAB/IA/ OT/Ie/T BHEIIHESKOHOMIYe-
CKOJ1 I KOMMEPYECKO JeATENbHOCTH.

bonpmas sacnyra A.H.Cepéruna B coxpaHe-
HUY ¥ Pa3BUTUY (PePPOCIUIaBHOTO HAIIPABJICHN A
B ITHuepmert, Bospoxpennnu VMucturyra dep-
POCIIIaBOB, CYILIeCTBOBABIIIETO C HaYaIa 006paso-
BaHusa ITHMMuepmer 1o 19601. C1998 10 2017 IT.
Cepérun A.H. Bosrmasysin Jlabopatopuio dep-
pOCIIJIaBOB ¥ CIIeNMa/lbHBIX JUraTyp. 3a 3TO
BpeMs /1abopaTopus BHOBb CTajla CaMOCTOSA-
Te/IbHBIM CTPYKTYPHBIM mofpaspeneHueM. C 1
mast 2002 r. mabopatopus Boienaacs us IHMT
c obpasoBaHueM JVIccemoBaTenbCcKOro IeHTpa
«DeppocmaBHOe IPONU3BOACTBO 1 IepepaboTKa
TexHOreHHOro Chipbsi» (OIITC). B 2009 r. len-
py ®IITC 6bUIO IPUCBOEHO MM aKafieMMKa
H.II. JIaxumesa.

C 1 urons 2014 r. ®IITC npeobpasosan B VIH-
CTUTYT PeppOCIIIABOB U TEXHOTEHHOTO ChIPbS M.
H.II. MTakumesa (JI®TC). B 2013-2015 rr. 66110
HO/Ty4eHO pUHAHCHPOBaHNeE I BIIEpPBbIE 3 JO/ITUE
rofibl IPOBENEHO TeXHUYeCKoe IepeBOOpYy>KeHue
C PEMOHTOM IIOMeIIeHNIT, OOHOB/IEHNEM U 3aKYII-
Koyl HoBoro obopynoBanusa mia IOTC. Muctu-
TYT OBUI YKOMIUIEKTOBAH CaMBIM COBPEMEHHBIM
060pynoBaHNeM /ISl IPOBEEHNMs UCCTIeHOBAHNIT
XMMMYECKOTO COCTaBa, TEXHOTOTMYECKUX XapaK-
TepUCTHUK, a TAK)Ke arperaTaMi Iji OIIBbITHBIX TeX-
HOJIOTMYeCKMX UCTIBITAHNI, MOJeTTMPYIOIUX BeCh
TEXHOJIOTMYECKUX MpOLecC IepepaboTKu Kere-
30cofiepXKalnX, (¢eppoCIIaBHBIX MaTepHasoB,
HauyMHasi OT MOfTOTOBKM U 0OOTaIeHNsI CHIPbS 1
3aKaH4YMBas BBIIIABKOJ METa/IOIPOL YKL,

MoO>XHO BBIIETUTb HECKOTbKO HaIlpaBJIeHMI]
HAay4YHBIX pPa3pabOTOK, BBINOJTHEHHBIX B 3TOT
IIepPMOJ, TIOJ] €TO PYKOBOACTBOM: MCCIIEIOBaHNUA
U HOATOTOBKA IPENJIOKEHUI IO NIMKBUAALNU
VIMIIOPTHOII 3aBUCHMMOCT Poccun ot 3apybex-
HBIX IIOCTABOK CBIpbs U (peppociiaBoB (Mapra-
Hell, XpOM, TUTaH, Huoomit, P3M); IIpOBEEHNE
UICCTIeNIOBaHMIT, pa3paboTKa TEXHOJIOTUI U TIPO-
BefleHVe 9KCIIePTH3 110 BaHA/[MeBOMY IIPOU3BOJ-

156 IPOBJIEMbI YEPHOU METAJIIYPTN M MATEPUAJIOBELEHNSA « Ne3 « 2024



CTBY; pa3paboTKa 11 BHE[peHNe cermaparopa s
pasieneHnss HEeCMENIMBAIOMINXCS  SKUIKOCTEIL.
OTHeNbHO CTOUT OTMETUTD NPAKTUYECKN HOBOE
HanpaBjIeHNe — MCCIeJOBaHMe U CO3JaHNe TeX-
HOJIOTMII IepepabOTKI TEXHOTEHHOTO ChIPBSI.
MHoro BHUMaHMs B ero paborax yperne-
HO pelIeHNi0 MPOo6IeM UCIONb30BAHUS OTede-
CTBEHHOTO CBIPbsI, IPE//IOKEHbI HOBbIE MIOJ[XOJIbI
K nonmydeHnio peppocmiaBos. B wactocty, s
HO/Ty9eHMsI BBICOKOKa4eCTBEHHBIX MapTaHI[eBbIX
beppociaBoB U3 pOCCHMITCKMX OeHBIX MapraH-
LIEBBIX PYJ MPENTOXKEeHBI OPUTMHATIbHBIE TTO[XO0-
Jibl, TIO3BOJISIIOIYE KaK YIYULIIUTh CYIeCTBYIO-
e TeXHONOoruy (Hampymep, MUCIIONb30BaHNE
BpallAIOI[elicsl JYroBOJl Ieul), TaK M CO3[aThb
IPUHINIINATBHO HOBbIE — JBYXCTa/{UITHAs [/IaB-
Ka (¢ IpyMeHeHye aTIOMIHIIS ), CUTUKOTepMIUIe-
CKasl U aIIOMMHOTEPMUYECKasi BHEIIEYHAS II/IaB-
Ka. I[IpopaboTaHbl UIEN «MeTa/TyprudecKoro
oboraieHss» yITIepOAUCTBHIM  (HeppOXpoMOM,
ucnonb3oBanne deppocunuius BMecto deppo-
CU/IMKOXPOMa TIPY HOMYYeHUN HUKOYITIEPO-
croro ¢peppoxpoma. IIpy mponsBoacTBe BaHAM-
€BBIX IUTATYP MPEeIOKEH CIocob mepepaboTkm
KOHBEPTEPHOTO II/TaKa ¢ MeTaJUIM3aLueil M BOC-

CTaHOBJIEHNEM, TIO3BOJIAIONINIT IOTy4aTh CII/IaB,
IPUTOHBIN I BBIIUIABKY JIIOOBIX HU3KOJIETH-
POBaHHBIX cTajeil. PaspaboTaHa 1 ocBOeHa IIpo-
MBIIIJIEHHAs] TeXHO/IOTUA IPSIMOIO IIOTYYeHN:A
deppoBananus us 3on TIC. IlpemnoskeHa KOM-
OVHMPOBaHHAsA TEXHOJOTUA CUIMKOTepMUYe-
CKOTO BOCCTAaHOBJIEHMs BaHaJusA U3 OTXOf0B. B
IPOM3BOZCTBE GeppOTUTAHA IIPEJJIOKEH CITOCOO
MONTYy4YeHN CIUIaBa C COfIep)KaHMeM TUTaHa o
56% 113 OKCU/IHOTO CBIPbsI, A TAKXKE JPYTUE aKTy-
aJIbHbIe TEXHOIOTMYECKIe Pa3paboTKIL.

Anexcannp Huxomaesuuy Cepé€rmH axTus-
HO Y4acTBOBa/l B OOIIeCTBEHHON paboTe, ObUI
OTBETCTBEHHBIM 32 IIPOBeJeHME HAYIHO-TeX-
HIYECKOTO CeMUHapa JabopaTopum, SBJIICA
YYaCTHUKOM COOpHBIX CIOPTMBHBIX KOMaHJ
UHVMWyepmer 1 MHMT. OH HarpaxpéH mepa-
namu «B namars 850-nmetus Mocksbl» (1997 1),
«JIaypeat BBII» (2000 r.). Munnipomtoprom Poc-
cvy B 2009 r. Harpaxpén IloyéTHON rpaMoToit
MuHncrepcTBa, a B 2014 I. eMy IpUCBOEHO 3Ba-
Hue «IIo9€THbI MeTaTypr».

Cepérun A.H.- aBrop 6omee 130 Hay4yHBIX
ny6nukanumii, B T.4. MoHorpadun «Peppocrmia-
Bbl. Cepb€3HO 11 He OUeHb».

Konnexmus Hayunozo yenmpa komnnekcHoi nepepabomxu coipos um. H.I1. /lakuwesa, pedakuyus
wypHana «IIpobnemvl uépHoll Memannypeuu U MamepuanosedeHus» cepoeuHo No30pasnAIOMm
Anexcanopa Huxonaesuua c 70-nemuem, xenarm emy Kpenkozo 300posvs, ycnexa é pabome, yoauu 6

denax u 6nazonony4us 6 cemve!
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ITamaru bopuca Muxaiinounya MoryrHosa

26 aBrycra CKOHYajcA Haul Komrera bopuc Muxarmosnd
MoryTHOB, J-p XMM. HayK, Ipodeccop, COBeTHNK I'eHepaTbHOTO
mupextopa ITHUMuepmer um. V.I1. bapanna, y4eHbli, IM1pPOKO
M3BECTHBIN B HAYYHBIX KPyTraX B 00/1acTAX GU3NIECKOI XMUY U
XMMMYECKOI TepMOIMHAMMKI MaTepuaoB.

Bopruc MuxaitnoBud MoOryTHOB Hpuo6pen U3BECTHOCTD
B MaTepuasioBefleHny OnarogapsA JMCCIeNOBaHMAM B OOTacTH
TEPMOXMMUM peaKIuil, IPOTeKAIWNX NpU pacHajie MapTeH-
cuta. OFHMM 13 NEPBBIX OH VCIIONb30BaJ METO[bI TePMOAM-
HAMIYECKUX PacyeToB B MHOTOKOMIIOHEHTHBIX CHCTeMax, Oasupylomuecs Ha
IpeacTaBIeHNN O KOHKypeHIv ¢as, /1A aHa/m3a XapaKTepa YIOPATOYeHNA U
IPUPOAbI YIPOYHAIINX NHTEPMeTATINIeCKUX COeTVIHEHNIA.

B pesynbrare nccnegoBanuit 5.M. MoryTHoBa ObIIi pacKpbITHI IPUPOJA U
3aKOHOMEPHOCTY PeaKIMif, IPOTEKAOMMX IIPU CTAPEHUM MapTeHCUTa, CPop-
MYIMPOBaHbl TEPMOAMHAMIYECKNE IPYHIUIIBI IPOTHO3MPOBaHNA MPOLECCOB
da3oobpasoBaHus, KOTOPbIE ITOCTY>KIIV OCHOBOJ J/IS CO3[JaHVAA HOBBIX MapOK
MapTEHCUTHO-CTaPEIUX CTaIeN.

Briepsrie B MupoBoit Hayke b.M. MoryTHOB BMecTe ¢ KO/JIeraMy OIIpe/ie/nI
abCOMIOTHYI0 1 KOH(QUIYPAIVIOHHYI0 SHTPOINM aMOP(HBIX MeTa/UIMYecKuX
cnaBoB B MHTepBase oT 0 K o Temneparyp KpucTamimsanyn.

Hayunoe nacnepne bopuca MuxaiinoBuya — COTHM Hay4HBIX TPYZOB, a TaK-
Ke JIeCATKY IOC/IeloBaTeIeli — YYeHBIX, KOTOpPbIe CETOfHA PabOTaloT BO MHOTHX
VICCTIENIOBATEIbCKIX OPTaHU3ALVSIX Y YIeOHBIX MHCTUTYTaX.

Mmuorue rogst bopuc Muxaiinosny MoryTHOB ABJIATICA 3aMeCTUTETIEM IIaB-
HOTO peflaKTopa ypHana «[Ipo6eMbl 4epHOII MeTa/Typruy ¥ MaTepyanoBe-
IeHMA», AKTUBHO 3aHMMAJICS €TI0 pasBUTUEM U (GOPMIPOBAHMEM.

Konnexmue LIHUuepmem u pedxonnezus dypHana evipaicaiom
cobonesnosanue Konnezam, pooHvim u 6nuskum bopuca Muxaiinosuua.
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T YBaxkaemble konnern!
L)

NPOBJIEMbI YEPHOW
METARNYPIVN [Mpuraamaem Bac omy0AMKOBaTh pe3yAbTaThl CBOMX MCCAe-
ME TR /¥

Y MATEPUANOBEMEHNS AOBaHUI B XypHaAe «[IpoOaeMbl YepHOIT METAAAYPTUM U MaTe-
{ puasoBepeHus». JKypHaa myOAMKyeT Ha 6€3BO3Me3AHON OCHOBE
OpUTVHAABHBIE CTAaTb/ M 0030pBbI, CBsI3aHHbIE C IepepaboTKON
PYAHOTO ¥ TEXHOTE€HHOTO CBIPbs, IOAYYEHMEM YYI'YHA, CTAAU U
dbeppocnraBoB, CBOMICTBAM CIIAABOB Ha OCHOBE >KeAe3a, MaTepua-
AOBeAeHVEeM 1 Pp131KOI METAAAOB, BOIIPOCAaMU pecypcochepexe-
HUSI, 9KOAOTUM, CTPATeruy pasBUTUS I SKOHOMUYECKON addek-
TUBHOCTM METaAAYPIrU4ecKoil oTpacan. V3paHue BXOAUT B Iepe-
YeHb KYPHAAOB, pekoMeHAyeMbIX BAK Aast mybOAuKanum TpyaoB
COMCKaTeAell YYEHBIX CTeIleHell, B SAEKTPOHHOM BMAE CTaTbU
pasMelneHbl B HAy4YHOU 5AEKTPOHHOM OmbAumoreke elibrary.ru,
PVIHLI, xxypHaa BXxoAuT B 6a3y aaHHbIX «Russian Science Citation
Index» (KOAAEKLIMS AYYIIMX POCCUIICKMX KYPHAAOB Ha MAaTdop-
me Web of Science).

JKypHaa Bbimyckaercsa ¢ 2007 1. Ero yupeauTeaeM sBasgeTCA
LleHTpaAbHBINI HAyYHO-MCCAEAOBATEABCKUII MHCTUTYT YEpPHON
meTtaaAypruu um. VLIT. Bapauna. B 2020 r. 6614 00HOBAEH COCTaB
PEAKOAAETUY, B ee COCTaB ObIAM NPUTAAIIEHBI M3BECTHBIE YYe-
Hble-MeTaAAypru. C 2021 1. cTaTbsIM )XypHaAa IPMUCBaNBAIOTCS
ccoiaky DOIL C 2022 r. 3HAUUTEABHO YAyYIIEHBI 0pOpPMAEHME,
CTPYKTYpa U MoAUrpaduIecKuil ypoBeHb IT€YaTHON BEPCUM KYP-
HaAa. AAsI TOBBIIIEHVS KaueCTBa y0AMKaLmii, 00ecrieyeHus Bbl-
COKOI'0 Hay4YHOI'O YPOBH:, IPAKTMUECKOI 3HaYMMOCTH, OCBellje-
HIsI TIOCAGAHMX HAYYHBIX AOCTVIKEHUI IPOBOAUTCS Cepbe3Has
paboTa 1o NpUBAEYEHNUIO AaBTOPOB, OOCY>KAEHUIO, PeLleH3MpOBa-
HUIO PYKOIIMCEN.
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