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TexHosiorm4eckme rpoLecchbl MeTasaaypriv

YAK 669.01:669.018.4.

TexHonornyeckue peLueHus

B MeTaJUlyprm4eckom npou3BoancTBee
nonydabpukartoB u3 gsyxdasHoro
XPOMOHUKEeNIeBoro crnjiasa

B. H. bytpum

OAO “Komnosum?”, 2. Koponée, Mockoeckol o6nacmu, yn. [TuoHepckasi, 4.
E-mail: info@kompozit-mv.ru.

lMpeacTaBneHbl pesynbTaThl pas3paboTku, MCCNEA0BaHNS 1 OCBOEHUS TEXHOMOrMYECKUX MPOLIECCOB BaKyyMHOM
WHOYKUMOHHOM  BbINMaBKkA, PadMHUPYIOLLEro SMeKTPOLLNAkoBOro Nepennaea, ropsyen nnacTuyeckomn
pedopmaumu, Tepmudeckoir 06paboTkn M MexaHudeckoi 0BpaboTKOM pe3aHneM  XPOMOHWKENEBOro
cnnasa. [lpeanoxeHHble TexHonorM obecneynBaloT MOBbLILEHWE KayecTBa MeTanna no CoaepkaHuio
rasoBblX MPUMECEn M HeMeTannMyeckux BKMIOYEHWH; Tpebyemble MeXaHWyeckue, TEXHOMNOrMyeckne u
3KCMyaTaLmMoHHble CBOMCTBA; CTabunbHyld paboToCMOCOBHOCTL TepMoKaTanuUTUYECKUX ABuUraTenei
KoppeKLu opbuTbl, OpUeHTaLmmM 1 cTabunmuaalm KOCMUYECKIX annapaToB B TEYEHWE CpOKa SKCnyaTaLuy.

KnioyeBble crioBa: MmaTepuanbl KOCMUYECKOA TEXHWKW, XPOMOHWKENEBbIA CrnaB, BbiniaBka CIIUTKOB,
3MeKTPOLLNAKOBbIA Nepennas, AedopmaLms, TepMudeckas 06paboTka, 06paboTka pesaHnem.

The paper presents the results of research and development of technological processes for vacuum induction
smelting, refining electroslag remelting, hot plastic deformation, heat treatment and machining of a Cr-Ni alloy.
The offered technological approaches provide improvement of the metal quality on the content of gas impurities
and nonmetallic inclusions, the required mechanical, technological and service properties, stable operability
of thermo-catalytic engines used for correction of the orbit, orientation and stabilization of spacecraft during
operation term.

Keywords: materials for space technology, Cr - Ni alloy, smelting of ingots, electroslag remelting, deformation,
heat treatment, machining.
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Harpy3ouHble gnarpamMmmbl

npuv NpokKaTke TpaMBauHbIX PeJibCOB
B HernpepbiBHOU peBEepPCUBHOM rpynne
KJeten

C. B. CmeTanun', B. H. MNepetarbko?, A. b. IOpbes',
M. B. ®ununnosa?®

" AO “EBPA3 O6beduHeHHbIlU 3anadHo-Cubupckuli Memasnypaudeckull
komMbuHam”, 2. Hosoky3Heyk. E-mail: Sergey.Smetanin@evraz.com.

2 @I'bOY BI10 “Cubupckutll 2ocydapcmeeHHbIl UHOycmpualsbHbIl yHUepcumem?,
2. Hoesoky3Heuyk.

B pabote npuBegeHsl TeopeTMYeckMe W 3KCMEpUMeEHTanbHble pesynbTatbl MO aHannu3y MOMEHTOB,
BO3HWKAIOLLMX NPW NPOKATKe TPaMBalHbIX PEMNbCOB B PEBEPCUBHOM HEMPEPLIBHOM YMCTOBOW rpynne KneTen.
C uenblo Gonee nnaBHON 3arpysku ABUraTeNs 1 yMeHbLUEHUS AMHAMUYECKUX YAapOB Npu 3axsBaTe MeTanna
Barkamu B nepuog pasroHa npokaTHOro CTaHa BbINMOMHEHO UCCNef0BaHME KPYTALLMX MOMEHTOB NPOKaTKM Mpu
MOCTOSIHHOW CKOPOCTY BPALLEHWS BaNKOB. YCTaHOBINEHO, YTO NpW 3axBaTe MeTanna Bankamu Ha NOCTOSIHHOM
CKOPOCTW BpALLEHWs BarkoB, AMHAMUYECKU MOMEHT OTCYTCTBYET, YTO MOBBILIAET HAZEeXHOCTb paboThbl
0bopya0BaHUs rMaBHON NIMHUM MPOKATHOTO CTaHa. PapaboTaHHble CKOPOCTHbIE PexMMbl M03BONUIM Ha 20 —
25 % YMEeHbLUMTb MOMEHT MpW 3axBaTe MeTanmna Barnkamm, UCKMYNTb NPOBYKCOBKN 1 AUHAMUYECKUE yaapsl
B MaBHOW NMHWM MPOKATHOTO CTaHa W YBENWYUTb NMPOM3BOAUTENBHOCTL NPOKATHOrO CTaHa MpU BbICOKOM
Ka4eCTBe TPaMBaHbIX PENbCOB.

KroueBble cnosa: I'IpOKaTHbIlZ CTaH, HenpepbiBHaa peBepcuBHaa rpynna Knetei, npokaTka, TpaMBaﬂHbIe
penbCbl, MOMEHTbI NPOKATKW, ANHAMUYECKME MOMEHTbI, MaxoBO MOMEHT, CKOPOCTb MPOKaTKN.

The paper presents theoretical and experimental results of analysis of rolling torques arising in the course of
rolling of tram rails at reversible continuous finishing mill group. Pivoting torques during constant speeds of
the rolls rotation have been studied for the purpose of the motor smooth running and impacts decreasing in
the course of roll biting at the period of the rolling mill speeding up. It has been established that there were no
impact during roll biting if the speed of the rolls rotation was constant. This raises the operational reliability of
the equipment of the rolling mill main line. The developed speed regimes allowed reducing by 20 - 25 pct. the
moment during roll biting of the metal, precluding slip and impacts in the rolling mill main line, increasing the
productivity of the rolling mill with the high quality of tram rails.

Keywords: rolling mill, continuous reversible mill group, rolling, tram rails, rolling torques, impacts, flywheel
moment, rolling speed.
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PaszpaboTtka, ocBoOeHue npou3BoaAcTBa
M ONbIT NPUMEHEeHUS HOBbIX
N3HOCOCTOMNKMNX OMMeTanios,
noJiy4yaeMmMbix No TeXHOJI0rMm
3N1eKTPOoLU1aKOBOW HaMNJ1aBKku

A. A. NaBnoB
oryri “UHUNqyepmem um. U.I.6apduHa”, 2. Mockea. E-mail: bimt@rambler.ru

B pabote npuBeaeHs! pesynbTathl pa3paboTky TEXHOMOTMYECKNX MPUEMOB NOTYYEHMS HOBbIX U3HOCOCTONKUX
BumeTannuyeckux mMatepuanoB 3a CyeT AOMOMHUTENbHOrO NErMpoBaHWA CTamu NNaKUPYOLLEro cros B
npovecce Hanmnasky. YCTaHOBNEHbI ONTUMAnbHbIE PeXUMbI TepMuyeckon 06paboTku. MokasaHo, YTo Ha 6ase
cnocoba anekTPOLLaKkoBOM HanMaBki BO3MOXHO MOMy4aTb M3HOCOCTONKME BuMeTannuyeckie matepuanbl
¢ TBepaocThio Jo 65 HRC, ucnonb3ys Hegoporse CTanu, LUMPOKO BbINyCKAeMble MPOMBILLIEHHOCTbIO.
HaTypHbIMW  MCMbITAHUAMU B PA3MUYHBIX  OTPACcNsX MPOMBILIEHHOCTH MOKasaHa MepenekTMBHOCTb
NpUMeHeHNs pa3paboTaHHbIX GuMeTannyecknx MaTepuaros.

KrtoueBble crnoBa: W3HOCOCTOWKMIA GumeTann, ANEKTPOLLIaKoBaa HannasBka, CTPYKTypa, Kap6VIJJ,bI,
TBEPAOCTb, M3HOCOCTOMKOCTb, AOMNOMHNTENBHOE NernposaHue.

The paper presents the results of development of technological techniques for producing new wear-resistant
bimetallic materials by additional alloying of the cladding layer during build-up welding. Optimal conditions of
heat treatment are established. On the basis of the electroslag build-up welding technique the possibilities
are established for producing wear-resistant bimetallic materials with hardness up to 65 HRC by using
inexpensive steels widely manufactured by the industry. Full-scale testing in various branches of industry
proved perspectives of using the developed bimetallic materials.

Keywords: wear-resistant bimetal, electroslag build-up welding, structure, carbides, hardness, wear-resistance,
additional alloying.
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lMepepaboTka TEXHOreHHOro Chipbs

YAK 669.054.83.

UccnenoBaHne BO3MOXHOCTHU
peuuKsIMHra 6eaHbiX No LMHKY NblIJIEN U
LLJ1IaMOB YEPHOU MeTannyprum

B CTaJiIerJiaBuJibHbIX arperarax

M. U. N'pyamuckuid, [1. B. 3uHosees, T. H. lNeHkuHa,
B. I'. Jio6aHoB, J1. U. JleoHTbeB

®IrbYH “UHcmumym memannypauu u mamepuasoeedeHusi um. A.A. balikoea”
Pocculickol akademuu Hayk, 2. Mockea. E-mail: GruPaul@yandex.ru,
dyuba@ultra.imet.ac.ru

B HacTosILLee Bpems MOYTU Ha BCEX CTaausix Nepeaena B YEPHOM MeTanypritv 06pasyioTcst MUMMOHbI TOHH
LWHKcooepxawumx nbineit v wnamo. OgHaKo 13-3a CIWLLKOM HW3KOTO COAEPXaHWs LHKa 60MbLUMHCTBO
3TUX MaTepuarnoB HelenecoobpasHo MCMonb3oBaTh B LIMHKOBOM Mpou3BOAcCTBe. B HacToswen pabote
npescTaBneHbl pe3ynbTaThl NabopaToOpHbIX WUCCNEenOBaHWA BO3MOXHOCTU peuukimuHra 6edHbIX Mo LHKY
Mbifien W WNamoB B CTaNennaBuibHbIX arperatax ¢ Lenbio ux oboralleHns LMHKOM. [MonyyeHHble AaHHble
CBWOETENbCTBYIOT O BO3MOXHOCTY MPUMEHEHWS MeTOa Nepennasa Mbifei W LWNamMoB YEPHON MeTanmyprim
B CTanennaBurbHbIX arperatax 415 yBenuyeHns CogepkKaHus B HUX LMHKa.

KrtoueBble criosa: nbinb SJ'IeKTpOJJ,yFOBOVI neyun, AOMEHHbIN LWam, KOHBepTeprIVI wnam, metannypruyeckune
NbIN, PELMKITUHT.

Million tons of zinc-containing dust and sludge are now formed almost at all manufacturing stages in ferrous
metallurgy. However because of too low zinc content the majority of these materials are inexpedient to use for
zinc production. This paper presents the results of laboratory studies of possibility for recycling of poor in zinc
dust and sludge in steelmaking units for the purpose of their enrichment with zinc. The obtained data testifies
that techniques of remelting dust and sludge of ferrous metallurgy in steelmaking units might be applicable for
increasing zinc content in them.

Keywords: electric arc furnace dust, blast furnace slime, basic oxygen furnace slime, metallurgical dust, recycling.
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MarepwnanoBeneHve v HoBble MaTtepualsibl

YAK 669.14.018.29.

LleHTpanbHaa cerperaynoHHas
HEeO4HOPOAHOCTb N CONPOTUBJIEHNE
BOAOPOAHOMY pacTPpeCKMBaHUIO
JINCTOB U3 TPYOHbIX CTanem.

Yactb 1. BangaHmne xumunyeckoro
cocTaBa

9. C. KysHeuenko', U. . lLla6anos?, A. A. XonopHblit',
0. U. Matpocos', B. 1. BenukogHes?

1@ryn “LyHnnyepmem um. U.I1. BapduHa”, 2. Mockea. E-mail: pscenter@chermet.net.
2000 “Tpy6Hble uHHOBayUOHHbIe mexHosio2uu”, 2. Mockea.
E-mail: info@pipeintech.com.

PaccmoTpeHa ponb yrnepoda, MapraHua 1 monnbaeHa B pOPMUPOBAHUM LEHTPanbHON CerperawyoHHomn
HEOAHOPOAHOCTM M CTOMKOCTW MPOTMB BOAOPOAHOrO pacTpeckusanus (HIC) B H,S-copepxawimx cpepax
TOMNCTONMCTOBLIX TPYOHbIX CTanen. lNokasaHa HeobxoanMOCTb CHKeHUS coaepkanns C v Mn ans noBbILLEHNS
CTOWMKOCTM NUCTOB NpoTuB pacTtpeckusanus HIC 3a cyeT yMEHbLUEHWS WHTEHCMBHOCTU CerperalyoHHON
HeopHopoaHOCTW. JlernpoBaHue Marnbimu fobaskamu Mo crnocobeTayeT nosbileHnto cTonkocTu npotus HIC
NPV YBENNYEHWUM MPOYHOCTHBIX CBOWCTB INCTOB.

KroveBble cnoga: HU3KoyrnepoancTas pr6HaF| CTanb; TOMNCTONUCTOBOM npokar, XUMWUYECKNA COCTaB;
MUKPOCTPYKTYPaA; LeHTpalnbHaa cerperayuna; T1eepaocTtb; BOAOPOAHOE paCTpEeCKMBaHUE.

The role of carbon, manganese and molybdenum was considered in formation of centerline segregation
inhomogeneity and resistance to hydrogen induced cracking (HIC) in H,S-containing media of rolled plates from
low-carbon pipe steels. The necessity of reducing C and Mn contents has been demonstrated for increasing the
resistance of the plates to HIC through decreasing the intensity of segregation inhomogeneity. Small alloying
additions of Mo are favorable for enhancing the resistance to HIC with increasing strength properties of plates.

Keywords: low-carbon pipe steel, rolled plate, chemical composition, microstructure, centerline segregation,
hardness, hydrogen induced cracking.
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MukpocTpykTypa u CBOMCTBa
PYJZIOHHOrO nNpokKaTa KJjiacca NnpoO4YHOCTH
K56 (X65), MukponernposaHHoOro
BaHaguem v a3oTom

B. B. HaymeHnko, O. A. Barmet

AO “BbikcyHCKUul memarsypaudeckul 3agod”, MHXxeHepHO-mexHos1o2u4ecKull
ueHmp, 2. Boikca, Huxxezopodckasi 06n1. E-mail: naumenko_vv@vsw.ru

B cTatbe npeAcTaBneHsl pe3ynbTaThl MCCNEA0BaHUA MAKPOCTPYKTYPbI U MEXaHNYECKNX CBOWCTB OMbITHOIO
PYNOHHOMO npokaTta TonwyHoM 8 MM knacca npoyHocT K56 (X65) cuctembl mukponernposanus V — N,
NpOW3BELEHHOMO B YCMOBUSIX NMUTENHO-NPOKATHOTO komnnekca. lokasaHo, YTo npu COAepXaHun B CTanm
yrnepoga < 0,06 %, mapraHua < 1,0 %, kpemHus < 0,35 % mukponeruposanue 0,10 % V, 0,022 % N
obecneuvpaet nonyuetue o, 2 570 - 590 Mra, o, 2 500 - 520 Mfa, 5, 2 24 - 30 %, KCV,_,, 2 150 [hx/ew?,
By, 270%, B 270 %, T,y= —50°C.

(Kev,
KntoyeBble cnosa: J'II/ITelZHO-I'IpOKaTHbIVI KOMMJIEKC, pyﬂOHHbIIh npokat, MuKponernposaHue, BaHa,El,I/II;I, a3o0T,
MUKPOCTPYKTYpa, MEXaHN4eCKne CBOVICTBa, yoapHasa BA3KOCTb, UCMNbITaHWE NafakoLWnm rpy3om.

M,

The article presents the results of investigations into microstructure and mechanical properties of an
experimental coiled stock 8 mm in thickness of the K56 (X65) strength class, produced from a steel microalloyed
with V and N on a foundry — rolling complex. It is shown that the steel containing C < 0,06 %, Mn < 0,8 %,
Si < 0,3 % and microalloying with 0,10% V and 0,022% N provides o, = 570 - 590 MPa, ¢ = 500 - 520 MPa,
8,224 -30 %, KCV _,, 2150 Jiem?, By, ** 270 %, B, =270 %, T,, = -50 °C.

v lsg
Keywords: foundry-rolling complex, coiled stock, microalloying, vanadium, nitrogen, microstructure, mechanical
properties, impact strength, drop weight tear test.

KCV,
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YAK 620.170:621.791:927.

MoavdvumnpoBaHue aN1IeKTPOHHO-
Ny4kKoBOM OOpPadOTKOM NOBEPXHOCTHOrO
CJ109 HannaBkKku, cGopmMupoBaHHOM

Ha ctanu Hardox 450

AJNNIEKTPOKOHTAKTHbBIM MeTOAOM

10. . UsaHoB' 2, B. E. 'pomos?, B. E. KopMbiwwes®,
A. M. Tnesep*, C. B. KonoBanos?°, A. 1. Tepecos?

" Uucmumym cunbHomoy4HoU anekmpoHuku CO PAH, 2. Tomck. E-mail: yufiS5@mail.ru
2 HayuoHanbHbIl uccredosamernibekuli TomMckull 20cydapcmeeHHbIU
yHueepcumem, 2. ToMck.

3 Cubupckuli 2ocydapcmeeHHbIl uHOycmpuanbHbIlU yHUeepcumem,
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MeTogamu COBPEMEHHOTO (PM3NYECKOTO MaTepuanoBefeHns 1ccnefoBaHbl CTPYKTYpa, ¢hasoBblii COCTaB,
nedekTHast cybcTpyKkTypa U TpUBONMoryeckne CBOWCTBA MOKPLITUS, CCDOPMMPOBAHHOMO Ha MapTEHCUTHOM
Hu3Kkoyrnepogmcton cranu Hardox 450 anekTpoKOHTaKTHOW Hannaskol nposonokn Fe — C — Ni — B u
MOAMMULMPOBAHHOMO MOCMEAYIOWMM 0BNyYEeHNEM BbICOKOMHTEHCYUBHBIMU UMMYNbCHBIMU 3NEKTPOHHBIMM
nyykamu. MokasaHo, 4To Takas obpaboTka MPMBOAMT K (HOPMMPOBAHMIO MOBEPXHOCTHOTO COS TOMLLMHOM
50 MKM, OCHOBHbIMM (hadamu KOTOpOro sBnaloTCa a-(asa, bopua xenesa FeB u kapbug Gopa B,C. B
0b6paboTaHHOM Cioe HanmnaBKy NonepeyHble pa3Mephbl KPUCTaNMIOB NakeTHOTO MapTEHCUTA YMEHbLUIAKOTCS B
3 pasa no CpaBHEHMIO C McxofHom cTanbto Hardox 450 v coctanstoT 50 — 70 HM. OgHOM M3 OCHOBHBIX MPUYKH
TaKoro M3MeHeHUs MOXeT ObiTb CBEPXBbICOKAs CKOPOCTb OXMaXJEHWst MOBEPXHOCTHOTO CIOSi HammnaBky,
0651y4EHHOIM MHTEHCUBHBLIMW MMMYTbCHBIMI 3MIEKTPOHHBIMM Myykamu. MI3HOCOCTOMKOCTb HanaBnEHHOTO Cros
nocre SNeKTPOHHO-My4KOoBOI 0BpaboTkn Bo3pacTaeT bosee, yem B 20 pa3 Mo OTHOLIEHMIO K UIBHOCOCTOMKOCTY
cranu Hardox 450, a koathpuLMEHT TPEHNS yMeHbLLIAETCS B 3,5 pasa.

KntoueBble CnoBa: Hannaeka, 9NeKTPOHHO-MyvkoBas 0b6paboTka, CTpykTypa, ha3oBblit cocTas, kapbua bopa,
Bopuz xenesa, U3HOCOCTOMKOCTb.

Methods of the physical material science have been applied to study the structure, phase composition, defect
substructure and tribological properties of the coating formed on Hardox 450 martensitic low-carbon steel with
electrocontact facing of the Fe — C — Ni — B wire and modified by the subsequent high intensity pulsed electron
beam irradiation. It was established that this processing resulted in the formation of 50 um thick surface layer
with the main phases: a, iron boride FeB and boron carbide B,C. The transverse dimensions of crystallites of
packet martensite in the processed layer decreased 3-fold as compared to the initial Hardox 450 steel and they
measured 50-70 nm. The super high cooling rate of facing surface layer after irradiation with intense pulsed
electron beams might be one of the principal causes of such change. The wear resistance of the faced layer
after electron beam processing increased more than 20-fold in relation to wear resistance of Hardox 450 steel
and friction coefficient decreased 3,5-fold.

Keywords: facing, electron-beam processing, structure, phase composition, boron carbide, iron boride, wear
resistance.
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YAK 669.15.194

OueHkKka BO3MOXXHOCTU UCNOJIb30OBaHUA
JINTbIX KOJIEC B XXEeJIe3HOO,0POXXHOM
noaBMXHOM COCTaBe

M. E. FetmaHoBa, B. WU. U3otoB, A. H. Hukynun, I'. A. ®ununnos
eryri “UHNNyepmem um. WU.M. BapduHa”, 2. Mockea. E-mail: iqs12@yandex.ru

[iBe TexHonorum u3rotoBneHus konec nutbix no craHgapty AAR M-107/M — 208 (CLUA) u kaTaHbix no
FOCT10791 (P®) — aT10 fgBa MpUHUMNMANBHO pasHbiX cnocoba MPOM3BOACTBA, MpUAAOLLME W3AENUSaM
pasHbI YpOBEHb CRyxebHbIX CBOWCTB. BbINOMHEHHbIE MCCNEA0BaHNS BbISBUNM COOTBETCTBUE NUTHLIX KOMNEC
Tpebosanuam OCT 10791 Tonbko no 4BYM NokaaTensim: NO OCTATOYHbIM HAMPSKEHUSM B KOrece W no
HEMETaNNMYeckMM BKMIOYEHNAM B MeTanne. B MakpocTpykType NUTOro Koneca npucyTCTBYeT MOBbILEHHOE
ckonneHne nop. Metann oboga v OpYrMX KOHCTPYKTUBHBIX 3MEMEHTOB Kofleca COLEepXUT CTPYKTYpbl, He
cootetcTBytolne TpeboBaHmam AAR M-107/M-208. Mo pesynbTatam COMOCTaBMTEMbHbLIX WUCTbITAHWNA Ha
CTaTUYECKNA W3rMb, yOapHYI BA3KOCTb WM M3HOCOCTOWKOCTb MOKAasaTenu NUToro koneca Bbinu 3HaunTensHo
HUXE, YeM Y KaTaHbIX konec ctamm mapok 2 u T. 1o cryxebHbIM CBOMCTBAM IUTOE KOMECO CYLIECTBEHHO
YCTynaeT kaTaHbIM Konecam.

KroueBble cnoBa: nnTble Koneca, kaTaHble Koneca, CTPYKTYpa, (bpaKTorpa(bMﬂ, cTaTMyeckui narmo, yoapHasa
BAAKOCTb, M3HOCOCTOMKOCTb.

Two technologies of manufacturing cast wheels under the US standard AAR M-107/M - 208 (USA) and rolled
wheels under RF GOST10791 are two fundamentally different techniques for production, which give the
products a different level of service properties. The performed researches revealed conformity of cast wheels
to the GOST 10791 requirements only on two parameters: on the residual stresses in the wheels and on
non-metallic inclusions in the metal. There is a raised accumulation of pores in the macrostructure of the cast
wheels. The metal of the rim and other constructive elements of the wheels contains structures that do not meet
the AAR M-107/M-208 requirements. According to the results of comparative tests on static bending, impact
strength and wear resistance the properties of the cast wheels have been considerably lower than that of the
rolled wheels made from steels of the grades 2 and T. The service properties of the cast wheels are significantly
inferior to those of the rolled wheels.

Keywords: cast wheels, rolled wheels, structure, fractography, static bending, impact strength, wear resistance
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OKOHOMYIKA 1 opraHun3anuns ripon3BoAcTBa

YAK 621.771

CoBepLieHCTBOBaHUE CTaHpapToB
npokKaTta u3 3JIEKTPOTEXHUYECKUNX
cTaneu — BaxHenwvm dakrop
NOBbILUEHUA KadyeCcTBa NpoayKLunuun
ONA 3NEeKTPOTEXHUKN
(TpaHcdopmaTopoB un
anexkTpoaBurartesien)

. H. Epemun’, B. B. Monotunos', A. E. Yernos?,
C. B. baxtun®, B. U. Napaxun®

'orymn “LUHUNq4epmem um. WU.I1. BapduHa”, 2. Mockea. E-mail: Eremin_gn@mail.ru.
2@IboY BO “Jluneukuli 20cydapcmeeHHbIll mexHu4Yyeckul yHueepcumem?, 2. Jluneuk.
3[TAO “Hoeosntuneykuli Memasnsypau4yeckuli kom6uHam?”, 2. Jluneuyk.

B cratbe 06cyxpaloTcsa  BbINMOMHEHHbIE W MnaHupyemble paboTbl MO  CTaHgapTM3auuu npokaTta
3NEKTPOTEXHUYECKIX CTanei B Poccuinckon ®eaepaLimm ¢ y4eTOM passuTUS MX NPON3BOLCTBA M U3MEHSIOLLMXCS
TpeboBaHuii noTpebutenei.

KnoyeBble cnosa: CTaHOapT, ANEKTPOTEXHMYECKaA N30TPONHasa CTarb, SNEKTPOTEXHNYECKasAs aHU30TPOMNHaA
CTalb, ANEKTPOTEXHNYECKAA aM0p¢>Haﬂ CTalb, TEXHUYECKNE XapPaKTEPUCTUKMN.

This paper deals with fulfilled and projected works on standardization of rolled stocks of electrical steels in the
Russian Federation with regard to development of their manufacture and changing requirements of consumers.

Keywords: standard, grain-oriented electrical steel, non-grain-oriented electrical steel, amorphous electrical
steel, technical characteristics.
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KOHTPOJIb METaI/1ypPrn4ecKoro rnpov3BoACTBa i MeTasl/IonpoayKLnmu

YAK 669.018.58.

3aBUMCUMOCTb MarHUTHbIX CBOMUCTB
NOCTOSIHHbIX MarHUTOB U3 CMJ1IaBOB
cuctembl SmMCoO OT XMuMnN4yeckoro
cocTaBa UCXOOHOro CaATKa

C. C. Wymkun', B. J1. LWnep?

" AO “CneymacHum”, 2. Mockea 127238, [Jmumpoeckoe wocce, 9. 58.
E-mail: s.s.shoomkin@gmail.com

2 HayuoHanbHbIl uccsiedoeamesibCKUll mexHosio2u4eckuli yHueepcumem
“MUCuC”, e. Mocksa. E-mail: vlad.shper@gmail.com

ViccnepoBany  3aBUCMMOCTb MarHUTHbIX MapaMeTpoB 00pa3LoB MarHuToTBepgoro matepuana (MTM)
Ha OCHOBE MATMKOMMOHEHTHOW cuctembl Sm — Co — Cu — Fe — Zr oT xumnyeckoro coctaBa MCXOZHOIO
cnnaga. BbisiBneHa 3aBMCMMOCTb MEXAy MarHUTHbIMM CBOWCTBamM 06pasuoB MTM u koaddmuuymeHTamm B
crexvometpudeckoit opmyne Sm(Co_Fe,Cu Zr ). MomnydeHbl ypaBHEHWs, OMMCHIBAKOWME 3aBUCHMOCTb
MarHUTHbIX CBOWCTB OT XMMUYECKOTO COCTaBa crnnasa. Ha OCHOBe MOMyuYeHHbIX ypaBHeHWi paspaboTaHa
HOMOrpamma, No3BONALLAs NPOrHO3MPOBATb MAarHUTHbIE CBOMCTBA MO pe3ynbTaTaM aHanm3a XMMUYECKOro
cocTaga.

KntoueBble CroBa: NOCTOSHHBIN MarHT, Camapui, kobanbT, XMMUYECKUIA COCTaB, MarHUTHbIE CBOWCTBA.

It has been studied as magnetic characteristics of samples from magnetically hard materials (MHM) based
on the Sm - Co — Cu - Fe - Zr five-component system depend on the starting alloy chemical composition.
Dependence was revealed between magnetic properties of the MHM samples and the coefficients in the
stoichiometric formula Sm(Co_Fe,Cu Zr ),. Equations were found describing dependence of magnetic
properties on the alloys chemical composition. Using the deduced equations a nomograph was constructed
that allowed predicting magnetic properties by the results of the chemical composition analysis.

Keywords: permanent magnet, samarium, cobalt, chemical composition, magnetic properties.
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Hpopmavums

VIll KondbepeHuun monopbix
cneunanucToB “lNMepcneKkTuBsbl
pPa3BUTUR MeTaJuJTyprmyeckmnx

TexHonormn”

A. B. AMexHOB

oryri “UHNNyepmem um. U.M.6apduHa”, e. Mockea. E-mail: amejnov@mail.ru

01 mapra 2017 r. B ®I'VII “IIHUHuepmer um.
W.I1.bapauaa” coctosiach exeronHas KoH(epeHIus
MOJIOIBIX crenuanucToB  “IlepcriekTHBEI  pa3BUTHS
MeTrajurypruueckux texHosioruit”. Ilo cnoxuBrencs
TPaIMLUK, LEJIbI0 MPOBEACHUS KOH(EpEHIUN SBIs-
JOCh TIOBBIIICHHE KBAJM(DHUKAIMNA MOJIOABIX CIICIH-
QINCTOB, OOBEJMHEHHE YCHIMH TIpeicTaBUTENeH
Pa3IMYHBIX OPraHU3AMH TIPH PELICHUH BRKHBIX MPO-
N3BOJICTBEHHO-TEXHUYECKHUX 33714, YKPETUICHHE CBSI3U
HayKH U TPOU3BOACTBA. ACIHPAHTaM M COMCKATEIsIM
MIPE/ICTaBIsIaCh XOpOIIas BO3MOXKHOCTH ampoOanuu
JIMCCePTallMOHHBIX padoT.

TpaguunoHHO B KOH(EPEHIMH TNPHHSINA Yy4a-
CTHE MOJIOJIbIE YYEHbIE M CHENHAIUCTBl U3 pas3iind-
HBIX HAyYHO-HCCIIEIOBATEeIhCKUX opraHu3anmii (AO
“BHUMXT”, HULL “KypuaroBckuii uactutyt”, HTHAN
KM “IIpomereir”, AO “HITIO “HHUUTMAILL”, ®I'VII
“BUAM”, AO AXK BHUMMETMAIIIL, OO0 “HUA
Tpancuedts”), BY30B (HUTY MUCuC, MockoBckuit
TOCYJapCTBEHHBI MOJIUTEXHUYECKUH YHUBEPCUTET,
MI'TY wum. H.D.baymana) u Bemymux MeTauIypru-
yeckux npexnnpustnii Poccunm (AO “BblkcyHcKnit
MeTannyprudeckuii 3ason”’, ITAO “HJIMK», AO “M3
“Onekrpocrans”, AO “Cesepcranib MeHemKMeEHT”,
ITAO “TATMET”).

OtkpbiBasin  KoH(pepeHIMIO |- 3amMecTUTENb
I'enepanbroro aqupexropa OI'VII “LIHNW4epmer nm.
W.I1.bapnuna” B.A. YioB u npenceaareinb MOJOIBIX
yuensix u cnenuanuctos OI'VII “IIHUWuepmer um.
WN.I1.bapauna” A.B. AMEXHOB.

B npuBeTCTBEHHOM BEICTYIUICHHH BraauMup
AnexcaHapoBUY YIIIOB OTMETHJI Ba)KHOCTb IIPOBEE-
HUS TAaKOTO poOjia KOH(EpEeHIHH, ee 3HAYUMOCTb IS
MOJIOABIX YUCHBIX M CIICIIHAJIICTOB KaK y4eOHBIX 3a-
BEICHUI, HAyYHO-HCCIICJIOBATEIbCKUX HWHCTUTYTOB,
METAJUTYPTrHYECKAX TPEANPHUITANR, TaK W IS poc-
cuickoil Hayku B 1eiaoM. OH OTMETHII, YTO UMEHHO B
crerax [[HUW4epmera co3naHo OOIBITHHCTBO HOBBIX
METaJUTYPrUYeCKAX TEXHOIOTHI, KOTOPBIC U B HACTOS-
ee BpeMs IPOIOJDKAIOT PadoTaTh, B TOM YHUCIE KHC-
JIOPOHO-KOHBEPTOPHOTO MTPOU3BOJCTBO, TEXHOJIOTHU
BHETICYHOTO paUHUPOBAHUS CTAJIH, MHOTOYHCIICHHBIC
pa3paboTKu B 00JAaCTH CHEIHAIbHON U MOPOIIKOBON
METaJUTyprud, (eppoCIUIaBHOTO POHU3BOACTBA. B.A.
VYIJ10B BEIpa3niI YBEPEHHOCTH B TOM, YTO KOH(pepeHIHs
Oyzer crmocoOCTBOBATh MANbHEHIIEMY pa3BUTHIO Me-
TaJUTyprud, B TIEPBYIO OYepeIpb Oarogaps MOJIOIBIM
CHCIHAINCTAM U YYCHBIM, U MTOXKEIal TIOJOTBOPHOM
paboThI, HOBBIX OTKPBITHH, XOPOIINX IMPOU3BOICTBCH-
HBIX U APYKECKUX KOHTAKTOB.

BauMaHWIO y49acTHUKOB KOH(EpEHIH OBLIOo
MIPEACTaBICHO 22 TUICHAPHBIX JOKIIA/A.
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B mapre 2012 r. ucnonuunocs 80 JeT U3BECTHO-
My YYEHOMY-METAJUIOBEAY, MOKTOPY TEXHHUYECKHX
HayK, npodeccopy, NIaBHOMY HAayYHOMY COTPYIHHKY
OI'VIT “IIHNWgepmer mm. W.IT. Bapmuua” HOpwuro
MBanoBuuy Marpocosy.

CBOI0O  MHXXCHEPHYIO  JICSATENBHOCTh  IOCHE
oxordanus B 1960 romy MBTY mm. H.D. Baymana
0.11.MarpocoB Hadaln TEXHOJIOTOM B TEPMHUYECKOM
1exe Ha OOOPOHHOM MPEAINPUSTHH, TPOU3BOASAIIEM
kocMu4eckyto TexHuky. C 1963 . mo HacTosIee Bpe-
Mms FO.M. MarpocoB npoBOAUT IUIOJOTBOPHBIC HAY4-
Hble uccaenosanus B IHNuepmer um. W.I1. bapnuna
T10 CO3IAHUIO ¥ OCBOCHHUIO TEXHOJIOTHH MTPOU3BOCTBA
HOBBIX KOHCTPYKIMOHHBIX HHM3KOJIETMPOBAHHBIX CTa-
JIell NOBBIIIEHHON MPOYHOCTU U XJIAAOCTOMKOCTH AJIS
ra30- ¥ He()TSIPOBOTHBIX TPYO OONBIIOTO JHaMETpA.

FO.. MarpocoB ofHUM U3 MEPBBIX 3aHSIICS pas-
pabOTKOM M OCBOEHHMEM IPOTPECCUBHOM METaJIyp-
TMYECKON TEXHOJIOTHH HPOW3BOICTBA OTEUYECTBEHHOM
TpyOHOIl CTamM METOAOM KOHTPOJIMPYEMOH IpOKaTt-
KH, TIO3BOJIUBIIEH JOCTHYDh YHHKAJIBHOTO COYCTAHUS
TIOBBIIICHHONH MPOYHOCTH W yAApPHOW BS3KOCTH TPH
OTPULATENBHBIX TEMIIEpaTypax IPH 3HAYUTEIBHOMN
9KOHOMHH SHEPreTHUecKux 3arpar. Ha ocHoBe miry-
OOKMX CHCTEMAaTHYECKUX HCCIIENAOBAHUN BIMSIHUS

IOpuio UBaHOBUYY
MaTtpocoBy — 80 neTt

XMMHYECKOTO COCTaBa, B OCOOCHHOCTH KapOOHUTPHUI0-
00pa3yIomuX 3IEMEHTOB, Ha (pa3oBbIe MpPEBpaILCHNS,
PEKPHUCTAIIH3AIMIO, IUCIICPCHOHHOE YITPOYHEHHE UM
c(opMyIMpOBaHbl OCHOBHBIE MTOJIOKEHNUS O (OPMHPO-
BaHWHU CTPYKTYPBI M CBOMCTB TPYOHBIX CTajell B po-
1ecce KOHTPOJIMPYeMOil Ipokarku. PazpaboraHHbie ¢
yuactueM FO.M. Marpocosa cramyu aist TpyO KJ1accoB
npounoctu K56 — K65, X60 — X80 u TexHomorun ux
MPOM3BOJCTBA HAIIUTM MIMPOKOE NMPHUMEHEHHE Ha Me-
TajuTyprudeckux npeanpuatusx Poccun u CHI.

K umncny nanbonee 3HAUMMBIX TOCTHXKEHUH cile-
JIyeT OTHECTH pa3pabOTKy MPUHIMIOB MHKPOJIETH-
poBaHHs KapOOHUTPHI000PA3YIOMUMH IIEMEHTAMHU
(anoOmem, BaHaZWEM W THTAHOM) TOJICTONMCTOBBIX
HU3KOJIETUPOBAHHBIX MAaJIOyIIIEPOMUCTBIX CTalle ¢
BBICOKHM KOMIUIEKCOM (PM3MKO-MEXaHMUECKUX U TeX-
HOJIOTHYECKUX CBONCTB, OTBEYAIOLINX COBPEMEHHBIM
TpeOOBaHMUSM, IPEABSABIIEMBIM Ia30BOH TPOMBIIIUICH-
HOCTBIO K MarepHajaM JJisi H3TOTOBJIECHHS BBICOKOOT-
BETCTBEHHBIX MarkuCTPalbHBIX TPyOOIIPOBOIOB.

Bomemoe BHuMmanue FOpuii VBanoBud yuemser
aKTyaJIbHBIM HANpPaBICHUSAM pPa3pabOTKH cTaiei aus
ra30MpPOBOJHBIX TPYO [UIS CHIENNAIBHBIX YCIOBUH JKC-
IUTyaTaly, B TOM YHCJIE CTOWKHX MPOTHB arpeccuB-
HOTO BO3JCHCTBHSA CEPOBOAOPOACOACPKAIINX CPET;

104 IPOBJIEMbI YEPHOUA METAIIIYPIVIM Y MATEPUAIIOBELEHUSA 2017 Ne 2



HOputro NeaHosuuy Mampocosy — 80 nem

Ui TPYO TIyOOKOBOIHBIX MOPCKHX TPYOOIPOBOJIOB;
VTS TPYO Ha3eMHBIX TPYOOIIPOBOMIOB Ha JAaBJICHUE ra3a
10 100 — 120 arm.
Pesysnbrarbl  Hay4YHBIX — HCCIICIOBAHUIN
MarpocoBa 00001IeHbI B 4-X MOHOTpa(UsIX:
— “KonTponupyemas npokarka”, 1979 r;
— “Crasip Juis MarucTpajibHbIX ra30IpOBOJIOB”,
1989 r;

I0.1.

“HuoOwuiiconeprkaiiye HHU3KOJIETHPOBAaHHBIC
cramu”, 1999 r;

— “llenTpanbHasi cerperanyoHHasi HEOJHOPOI-
HOCTh B HENPEPBIBHOJUTHIX JHCTOBBIX 3arOTOBKAax U
TOJICTOJIMCTOBOM Ipokare”, 2005 .

Opuit MBanosuu — asrop 150 crareit u 50 na-
TEHTOB ¥ aBTOPCKHX CBUJICTEIHCTB.

3a IJIONOTBOPHYIO HAay4YHO-HCCIIEA0BATEIbCKYIO
paboty B 00JacTH CO3JaHUSI COBPEMEHHBIX CTajel
JUISl Ta30IPOBOJHBIX TPyO Oosbioro nuamerpa FO.M.
MarpocoBy npucyxzaeHa locynapcTBeHHas NpeMus
Cosera MunuctpoB CCCP. OH HEOAHOKpaTHO YHO-
croeH 30510ThIX Menaneit BBI[ (BAHX).

10.1. MarpocoB siBiIsieTCsl akTUBHBIM Y4aCTHHUKOM
MEKTyHapOIHOTO HayYHO-TEXHUYECKOTO COTpY/IHUYe-
CTBa C BeAyIIUMH METAJITYypPru4eCKMMU KOMIIAHUSAMU
I'epmanuu, bpasunuu, CIIA, padoraronmmu B 06ma-
CTH CO3/IaHUSl HOBBIX CTajiell M TEXHOJIOTUH UX Ipo-
n3Bo/IcTBa. OH HEOHOKPATHO BBICTYNAJ C JOKJIaaMu
Ha MEKIYyHapOJHBIX CUMIIO3UYMax U KOH(pEpPEHIUSIX,
IpomnaraHupys AOCTHKEHHUsS OTEUeCTBEHHOM MeTal-
ayprudeckoil Hayku. FOpuit VIBaHoBHY — ujieH Juc-
cepranuoHHbIx coseros J1 217.035.01 u J[ 217.035.02
B [IHWUuepmer um. W.I1. bapnuna, Bexer Gonblryio
negarornieckyo padory. [lox ero pykoBoacTBom mosu-
TOTOBJIEHBI U YCIIEIIHO 3aIlUIIEHbl 6 KaHTUAATCKUX U
1 noxropckast quccepTaum.

Komnextuser ®I'YIT “LieHTpanbHblii HAyYHO-HC-
CJIeZ0BATeIbCKUH HHCTUTYT YEPHOH METaJLITypruy UM.
W.II. bapnuna” u Llentpa craneit mist Tpyo u cBap-
HBIX KOHCTPYKIMH, peJaKIMOHHAasl KOJJIETUsl HaIllero
JKypHana cepiaeuHo nosapasnsaor FOpus VBanoBuua
MarpocoBa ¢ FOBMJIEEM, xenaior eMmy Kpemkoro
37I0pOBBSI, OJIArOIONyYHsl, HOBBIX TBOPUECKHX YCIIEXOB.
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27 ampens 2017 r. ucnonnunocs 60 neT co AHA
poxnaeHus Ajnexcanapa VpanoBmua 3aiinieBa — au-
pekropa neHTpa (GpU3NYecKoil XUMHH, MaTepHaioBe-
JCHNS, OMMETaJIOB M CTIICHANIbHBIX BUIOB KOPPO3UHU
OI'VIT “IIHNWgepmet um. N.II. bapnuna”, moxtopa
(u3MKo-MaTeMaTH4eCKuX Hayk, npodeccopa, uieHa
PEIKOIIIETHH HAIIETO JKypHaIa.

[Tocne oxoH4YaHUS XUMHYECKOrO (akysibTeTa |
aCTIMPaHTYypHI B XUMUUecKoM (hakynsrere MI'Y nmenu
M.B. JlomoHOCOBa, 3a1IMTHl KaHIUATCKOM AuccepTa-
nuu B 1983 . A.W. 3aiines npumen B [[HUWgyepmer
um. WLI1. Bapanna u BOT yske moutH 34 roga mpoaosrka-
eT 9 PEKTUBHYIO HAYYHYIO JIESTEIbHOCTh B 00IACTIX
(bu3nuecKoil XUMHHU, KOHCTPYKIMOHHBIX (DyHKIIHO-
HAJIBHBIX MaTEePHAJIOB, METAJUTYPIHYECKUX IPOLIECCOB
U TEXHOJIOTWH, coderasi (yHIaMEHTAIIbHbIC HAyuHbIE
UCCJICIOBAHUS C TEXHOJIOTMYECKUMH Pa3paboTKaMu U
UX [IPAaKTUYECKON peann3anuen.

CBor0 Hay4Hyl0 JCSATEIbHOCTh  AJIEKCaHAp
MBaHoBHY Hawanm c pa3pabOTKM B paMKax KHYZACE-
HOBCKOW MAacC-CIIEKTPOMETPUH Psiia OPUTHHAIBHBIX
METOIIMK, OCHOBAaHHBIX HA MHUIUMPOBAHUH B 3dy-
3MOHHOM siuelike peakiuii 00pa3oBaHMsI IETYUUX MPO-
OYKTOB M M3yYEHHH UX PAaBHOBECHH. DTO MO3BOJINIO

K 60-netuio AnekcaHpgpa
MBaHoBUUYa 3anueBa

AKCIIEPUMEHTAIIbHO ~HCCIIeI0BaTh TEPMOAMHAMUYC-
CKHE CBOWCTBA TAKUX CIIOHBIX 00BEKTOB, KaK I1y0o-
KO MepeOXJIaxICHHbIC PACIIABbI, B TOM YUCIIC )KUJIKHE
IUTAaKH, CTEKJIOOOpa3Hble HEOPraHWYECKHE KOMIIO3H-
L[1H, METAJUTNYECKHUE CIIJIaBbl B aMOP(QHOM, KBa3UKpHU-
CTaJUIMYECKOM, HAHOKPHUCTAJUIMUYECKOM COCTOSIHUSIX,
HEJIOCTYIIHbIC JUISl CYIIECTBOBABIINX HSKCIIEPUMEH-
TaJbHBIX METO/IOB. VM BIiepBbIe OBUIO TIOKA3aHO, YTO
OOILenpHHATAasE TEOPHsT MOHHBIX PACTBOPOB HE MO-
3BOJISIET aJICKBATHO TNPEICTABIATh TEPMOJMHAMHYE-
CKHE CBOICTBA JXKMJIKUX METALTYPrHYeCKHUX IIIAKOB,
¢mrocoB u cumkatoB. Ha OocHOBe MOJIydeHHBIX pe-
3yabTatoB AWM. 3aiiueBbiM chopMynupoBaHa HOBas
KOHIICTIIUSI CTPOCHHS KUIKHX IIUIAKOB M CMeced He-
OpPraHMYeCcKUX COEIUHEHH, KOTOpas paccMarpHBa-
eT 9TH OOBEKTHI KaK acCOLMHPOBAHHBIC PACTBOPHI CO
CTPYKTYPHBIMH €IMHHMLAMH, JIHIIb YaCTHYHO JHCCO-
UMPOBAHHBIMK Ha WOHBI. KOHIenius mo3Bonuia ¢
€/IMHBIX MO3UIUI TPAKTOBATh PEAKIIMOHHYIO CIIOCO0-
HOCTh U (U3MKO-XHMHYECKHE CBOMCTBA MHOTOKOM-
MOHEHTHBIX PACIUIABOB PA3JIMYHOIN MPHPOJIBI, CO3aTh
OCHOBBI KOJINYECTBEHHON TEOPHHU CTEKI000pa30BaHuUs
B METAJUITMYECKUX CIIIaBaX, MPEAJI0KUTh METO/IbI TIPO-
THO3MPOBaHUST (PUIUKO-XUMHUECKHX U MEXaHHUYECKHX
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K 60-nemuto AnekcaHOpa VMeaHosu4a 3aliyesa

CBOWCTB TBEpbIX aMOp(HBIX MarepuaioB. OCOOCHHO
HE00X0IMMO TIOTYCPKHYTh, 4TO AJiekcanap MBaHoBHY
BIIEPBBIC B MHPOBOI HAyKe HKCIIEPHUMEHTAIILHO OIpe-
JENTT a0COITIOTHYIO U OCTaTOYHYIO HTPOITUIO aMOp-
(HBIX METAUIMYCCKUX CIUIABOB M YCTAHOBHJI, 4YTO
CTCIEHb YIMOPSJIOUYCHHOCTH aMOP(HBIX CIUIABOB MO-
JKET OBITh COU3MEPUMA C KPUCTAILUTHUCCKUMH U K HUM,
C OIPE/ICIICHHON TOYHOCTBIO, MOXKET OBITH MPHUMEHUM
3-ii 3aKOH TEPMOTUHAMUKH.

JUis  MMpOKOrO  TEeMIEepaTypHOro HHTEpBaia
BIICPBBIC BBITIOJIHCHBI MPSIMBIC dKCIICPUMCHTAIILHBIC
OIPEICIICHUS] TCPMOJMHAMHYCCKUAX CBOWCTB psaa
HUKOCAd[PUYCCKUX M JICKATOHAIBHBIX KBa3UKPHUCTAII-
nuueckux (a3 B CIUIaBaX. YCTaHOBIICHO, YTO CTCIICHb
TEPMOITHAMUYECKOM HECTAOMIBHOCTH KBA3UKPHUCTAII-
JIOB BO3pACTaeT MPH MOHWKEHUH Temrieparypbl. OHH,
MOJJOOHO METAJUIMYECKHM CTCKJIaM, SIBIISTFOTCSI JIUIIb
MIPOMEKYTOYHBIM COCTOSIHUEM MEXIY JKUJKOCTBIO U
KPUCTAJUIOM ¥ HE MOTYT MPEICTABISTh COOOH OCHOB-
HOE CTaOMJIBHOE COCTOSIHUE CIlIaBa. BriepBbie mokasa-
HO, YTO BO3MOYKHOCTb BBIJICIICHHS U3 TBOWHBIX KUIKIX
CIUIABOB HA OCHOBE aJTFOMHHUS HKOCA3IPHUYCCKUX KBa-
3UKPUCTAIUIOB O0yCIIOBIICHA (POPMUPOBAHHEM B HHX
ACCOIMATUBHBIX TPYIITUPOBOK OMPEICIICHHOTO TUIIA.

Ha ocHoBe coznanHO#l (yHnaMeHTanbHONW 0a3bl
A.W. 3aiiiieBbIM JOCTUTHYT CYIIECTBEHHBIN Iporpecc
B IPUKJIATHBIX UCCIICIOBAHUSAX U B PEaTM3allUU UX Pe-
3yJBTATOB B IPOMBIIICHHOCTH. CO3/1aHbI 0a3a JaHHBIX
U aJICKBaTHBIC METOJIbI pacyeTa PAaBHOBECHIA U BBIXOJA
peaxIuii B CHCTEME METaJlI-IUTaK-Ta3; (U3UKO-XUMHU-
YECKUEC U KOMIIBFOTEPHBIC MOJICIU YIPABJICHUS IIPO-
[eccamMy KOBIIOBOH OOpaOOTKH CTajiw; ajcKBaTHBIC
METOJIbI IIPOTHO3UPOBAHUS (MHKCHEPHUU) HEMETAIIIH-
YECKUX BKJIFOUCHHUIN; PACKPBITA PUPOJIA U MEXAaHU3MBI
(hopMEpOBaHUs B CTaJld HOBOTO THUIIA HEMETaJLTHYC-
CKUX BKJIFOYCHHUI, CIIOCOOHBIX MPOBOLMPOBATH Ka-
TACTPO(PHUUSCKOE YCKOPEHUE IMPOIECCOB JIOKAIBHON
koppo3uu. Pa3paboraHbl U BHEAPEHBI OCHOBHBIC TPe-
OOBaHMSI K TEXHOJIOTHH OOpaOOTKH KHIKOW CTalu,
MPEOTBPALIAIONINE €€ 3arpsI3HCHUC BKIFOYCHHUSIMU
takoro poma. Co3maH psiia HOBBIX MPOTPECCHBHBIX
BHJIOB U TEXHOJIOTHI MPOU3BOJCTBA METAJLUIONPOIYK-
LIUU C BBICOKMM YPOBHEM HOTPEOUTEIBCKHX CBOWMCTB.

ITon pykoBOICTBOM M HEMOCPEACTBEHHOM Y4yacTHU
SaiinieBa A.J. pa3paboTaHbl U BHEAPCHBI HA MHOTHX
OTEUECTBEHHBIX METAJUIyPrUUeCKUX MPEANPUITHAX
3¢ (QEKTUBHbIE TEXHOJIOTHH IPOM3BOJCTBA HOBOTO
MOKOJICHUS MAaCCOBBIX BBICOKOKaYECTBEHHBIX CTaJIeH,
OMMETaJIOB, CIELUAJbHBIX CILIABOB C IIPEEIIbHO
BBICOKHM U CTaOWJILHBIM KOMIUIEKCOM CBOMCTB M MH-
HUMaJIGHBIM YPOBHEM OTCOPTHPOBKH IO Jie(eKTam
MeTa/1a. DTO MO3BOJMIO JOBECTH YpPOBEHb IOTpe-
OMTENCKUX CBOWCTB 10 3HAUEHWH, BO MHOTHX CIIy-
YasX 3HAUUTEJbHO MPEBBIMIAIONINX JTydIINe MUPOBBIE
MOKA3aTeNId, YTO IOCIYKUIO KIIOUEBBIM 3BEHOM B
peLIeHN NPUHIUIHAIBHON 3a1a41 00eCeYeH sl IKO-
HOMUKHU CTPaHbl CTPaTerMYeCKH BaXKHBIMHM BHJIAMU
KOHCTPYKIIMOHHBIX MaTepHaJIOB, TAKUMH KaK aBTOMO-
OMJIBHBIN JIUCT, IITPUIICOBOM MeTasul, TpyObl, IIaKu-
POBaHHBIN NPOKAT U T.II.

A . 3aiiues aBrop Oosnee 500 Hay4dHBIX TPY/IOB,
B TOM uucie 114 nyOonukanuii B BEIyIIUX MEXIyHa-
POIHBIX >KypHallaX, 35 maTeHToB, 6 MoHorpaduii u
1 yueGHOTO 1MOCOOUS, HEOHOKPATHBIN Jaypear Mex-
JIyHapOJHBIX BBICTABOK ‘“‘MeTtaimi-Okcno”, “AHTUKOD
u ranpBa”ocepsuc” u ap. B 2010 r. emy npucyxne-
Ha nipemust [IpaButensctBa PO B obmactu Hayku u
TEXHUKU AT MOJIOABIX ydeHbIX. OH uIeH auccep-
TaunoHHbIX coeTtoB [I 217.035.01 u J{ 217.035.02,
HayuHoro cosera B [[HMWuepmer um. W.I1. bapauna,
paboueii rpymmnsl HayuyHO-KOOpAWHAIIMOHHOTO COBETa
MunoOpnayku Poccun 1o mpropuTeTHOMY HarpasJie-
Huto “Uunycrpust Hanocucrem” B pamkax OIIT UP.
SBnssace npodeccopoM Kadenpbl oOmeH XUMUU XU-
muueckoro gakyiasrera MI'Y um. M.B. JlomonocoBa
Anexkcannp lBaHOBHY ynensieT MHOTO BPEMEHH 00-
pa3oBaTeNIbHON J1eATeNbHOCTU. BecoMbIM BKIazoM B
(hopMupoBaHye CIEIHUAINCTOB BBICIICH KBaJIM(HKa-
LUK SBJSIETCA MOATOTOBKA O]l €r0 PyKOBOACTBOM U
3alUTa § KaHAUJATCKUX JUcCcepTaLuil.

Komnexktus ®I'VII “IIHUWuepmer um. H.IL
Bapnuna” u pepakuust xypraia “TIpoOnemsl uepHOi
METAJUTyprUl M MaTepualloBeIeHUs OT BCEeH JylIn
MO3JpaBisA0T Anexcanapa lIBanoBuua 3aiiueBa ¢
100MJIeeM, JKeNAlT OTIMYHOIO 370POBbS M HOBBIX
TBOPYECKUX YCIIEXOB.
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