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TexHosiorm4eckme rpoLecchbl MeTasaaypriv

YAK 621.771.

Pa3paboTka pecypcocbOeperaiowen
TEeXHOJIOrMM NPOKATKU OCTPAKOBbIX
penbcoB Ha YHUBepcaJZibHOM
pesibco0ano4YHoOM CTaHe

C. B. CmeTaHuH', B. H. NMepeTaTbko?,
B. B. dopodeeB', A. b. IOpbeB', M. B. dununnoea?

1 AO “EBPA3 O6beduHeHHbIlU 3anadHo-Cubupckuli MemaJsiiypau4yeckuli KombuHam”,
2. Hoeoky3Heyk. E-mail: Sergey.Smetanin@evraz.com.

2 @I'bOY BI10 “Cubupckuli 20cydapcmeeHHbIlU UHOycmpuasbHbIl yHugepcumem?”,
2. Hoeoky3Heuk.

B pabote npueegeHbl pesynbTaThl WCCNELOBaHWA MO MPUMEHEHWIO paspaboTaHHOro MeToda pacyeta
reoMeTPUYECKoro oyara Aecopmalyi, cnocoba NPokaTkm B ypaBHOBELIEHHOM YHUBEPCANbHOM Kannbpe u
CKOPOCTHBIX PEXMMOB MPOKAaTK/ B YACTOBOW HEMPEPBLIBHOM PEBEPCUBHON Tpynne KneTer. 3T0 NO3BOMNMIO
paspabotatb pecypcocbeperalolLylo  TEXHOMOTMI0 MPOKaTKW  aCUMMETPUYHOTO  PENbCOBOTO  MpodmIs
OCTPSIKOBOTO penbCa Ha YHUBEPCaNbHOM PernbCcobanoyHoM CTaHe.

KnioyeBble cnoBa: ropsyasi npokaTka; acMMMETPUYHBIA Npodunb; OCTPSKOBbIA PENbC; YHUBEPCAMbHbIIA
PENbCcoBanoyHblil CTaH; TEXHOMOTMS MPOKaTKM.

The paper presents the results of studies on the application of the developed method for calculating the
geometric deformation zone, the rolling method at a balanced universal groove and the speed modes of rolling
at the finishing continuous reversing rolling mill group. This made it possible to develop a resource-saving
rolling technology for the asymmetrical rail profile of tongue rails at an universal structural mill.

Keywords: hot rolling, asymmetrical profile, tongue rail, universal structural mill, rolling technology.
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OnTMMMn3aumua TeEXHOJIOrM4eckmux
¢aKTOpOB BaKyyMHOW HUTPOLLeMEHTaLum
KOMIMJIEKCHO-JIErMpOBaHHbIX cTanemn
MapTEeHCUTHOrOo KJl1acca

A. E. CMmupHOB
MITY um. H.3. baymaHa, 2. Mockea. E-mail: smirnoff@bmstu.ru

Onpepenexbl ynpasnstowme (aktopsl BakyyMHOW HUTpOLEMEHTauun, obecneynsarolie OnTUManbHbIe
3HaYeHNst JKCMryaTaLnMoHHbIX CBOWCTB 3yBuaTbiX Konec rasoTypOuMHHbIX ABWratenein W3 KOMMMEKCHO-
NEerpoBaHHbIX CTarneil MapTEHCUTHOTO Knacca. YCTaHOBMEHO NPUOPUTETHOE BRMSHWUE Ha npouecc
LIMKIINYECKOrO HaCbILLEeHUs CTanei B aTMocdepax HU3KOro AaBfieHns PakTopoB BPEMEHH, TakiX kak obLyee
BPEMS HACbILLEHWs, a Taike CyMMapHOe BpeMsi CTaauil aKTWBHOIO HacbILLEHNs (modadu yrnesoaopoaa B
kamepy) 1 cTagnit Anddy3noHHOO BbIPaBHUBAHUS (NACCHUBHbIX CTALNM), HA KOTOPbIX YrEBOLOPOA B KaMmepy
He nopaetcs. MpoLecc HacbILLEeHNs pa3feneH Ha ABe rpynnbl LMKNoB. Bo Bpems nepeoil rpynnbl LMKIOB
chopmmpyeTcst BonblUOe KOMMYECTBO 3apofbillen kapbuaHbiX U kapboHUTPUAHLIX das. MMpn BbINOMHEHUN
BTOPOW rPynMbl LWKIOB NPOUCXOAUT YBENUYEeHUe pasmepa 1 06beMHOM JOMnM YacTuL, kapBoHUTPUAHON hasbl
B NPUNOBEPXHOCTHON YacTy AnHDY3MOHHOTO CMOS.

KnioyeBble crioBa: BakyyMHasi HUTPOLEMEHTALMS, LMKIMYECKUE PeXuMbl, KapBoHUTpUabI, ynpaBnstolme
(haKTOpbI, SKCMNyaTaLMOHHbIE CBOCTBA.

Controlling factors of vacuum carbonitriding were determined. They provide optimal values of operational
properties of turbofan engines gear wheels from complex-alloyed steels of the martensitic class. The priority
influence of temporal factors was found on the process of cyclic saturation of the steels in low pressure
atmospheres, such as total saturation time, as well as the total time of active saturation stages (hydrocarbon
supply to the chamber) and diffusion equalizing stages (passive stages), in which the hydrocarbon is not
supplied to the chamber. The saturation process is divided into two groups of cycles. During the first group of
cycles a large number of nuclei of carbide and carbonitride phases are forming. During the second group of
cycles the size and volume fraction of the carbonitride particles increase in the near-surface part of the diffusion
layer.

Keywords: vacuum carbonitriding, cyclic modes, carbonitrides, controlling factors, performance properties.
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Katanutnueckum apdekr
npeanBapuTesibHO HAHOCUMOU

Ha NOBEPXHOCTb NMNJIEHKN OKCUaOa megu
Ha npouecchbl a30TUPOBaAHUSA CTaNIm

A. 0. Manaxos

Mockoeckuli aemomMo6usibHO-00POXKHbIL 20CcydapcmeeHHbIl MmexHU4YecKull
yHueepcumem (MALMN), 2. Mockea. E-mail: malahov-alex@yandex.ru

OnucbiBaeTcs MPOLECC a30TUPOBaHMs, KOTOPbIN 3aKMioyaeTcsl B MpeaBapuUTENbHOM, HEenocpeacTBEHHO
nepef camMuM MpOLIECCOM a30TMPOBaHWS, HAHECEHUN HA MOBEPXHOCTb CTanM TOHKOM MEAHO MNEHKN 1 e
okucreHus.. MokasaHo, YTo Takast NneHKka NPUBOAWT K KaTanuTUYECKOMY YCKOPEHMIO MPOLIecca a3oTvpoBaHHst
Mo CPaBHEHMIO CO CTAHAAPTHBIM a30TVpoBaH1eM. TONLLMHA MEAHON MEHKW, NpeaBapuUTENbHO HaHOCUMOI
Ha MOBEPXHOCTb ObpasLia CTanu neped asoTvpoBaHUeM, sBNSeTCs (DakTOpOM, PErynMpyloLLMM CTPOEHMe,
(ha30BbIi COCTAB 1 KUHETUKY POCTA a30TUPOBAHHOTO CIIOS.

KnioyeBble cnoBa: a3oTMpoBaHWe, KaTanuaaTop, ranbBaHWYecKoe —OCaXAeHWe, a30TMPOBaHHbIN
MOANULMPOBAHHBINA CMOM.

Nitriding process is described, which consists in a preliminary, immediately before the nitriding process,
deposition on the surface of the steel a thin copper film and its oxidation. It is shown that such a film leads to a
catalytic acceleration of the nitriding process as compared to the standard nitriding. The thickness of the copper
film, previously applied to the surface of the steel sample before nitriding, is a factor regulating the structure,
phase composition and growth kinetics of the nitrided layer.

Keywords: nitriding, catalyst, galvanic deposition, nitrided modified layer.
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UccnepoBaHue TEXHONOMUM NOJTy4eHUsd
NNerMpoBaHHOI0 YyryHa u3 OKUCJIEHHbIX
HuKenesBbix pya KOXXHOro Ypana B neum
O0apOoTaxHOro Tuna

H. A. 3aukuH, H. B. LLlabngq, I'. C. Moaropoaeukui,
A. N. Tummenbdap0Ob

HUTY “MUCuC”, 2. Mockea. E-mail: zaikin@metprom.net, heptor@mail.ru,
natasha9131@mail.ru, podgs@misis.ru, gimmelfarb-ai@metprom.net.

B HacTosiLLel cTaTbe NpeAcTaBneHa MHHOBALMOHHAS TEXHONMOrUS NepepaboTki OKUCMEHHDIX HUKENEBbIX PyL C
noy4eHnem NermpoBaHHOro YyryHa. MpueeaeHbl AaHHbIE O KOHCTPYKLWM NeYM ANst NAaBky pyAbl 1 PUHLMNAX
ee pabotbl. OnMcaHbl 3KCNEPUMEHTbI, UIMUTUPYIOLLME YCNIOBMS NMPOLIECCA B NEYM, U MPOaHANN3MPOBaHbI UX
pesynbTaThl. TEXHONMOIMS MOXET PaccMaTpuBaThCs Kak NepecrnekTUBHas AN BHEAPEHUS HA MPeanpuUsTUsX,
nepepabaTbIBalOLLMX OKUCTIEHHbIE HUKENEBbIE PYAbl.

KnioueBble criosa: JlaTeputoBble pyabl, Hikenesble pyasl, 6apGoTaxHbIi NPOLIECE, yaaneHue cepsl, yaaneHne
thoccopa, NernpoBaHHbIil YyryH, pecypcochepexeHme.

This article describes an innovative technology for processing of oxidized nickel ores to produce alloyed iron.
The data on the design of the furnace for smelting ores and the principles of its operation are presented.
Experiments that imitate the conditions of the process in the furnace are described and their results are
analyzed. The technology can be considered as promising for introduction at enterprises processing oxidized
nickel ores.

Keywords: Lateritic ores, nickel ores, bubbling process, desulphuration, dephosphorizing, alloyed iron, energy
and resource saving.
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OcBoeHue nponsBoacTBa JINCTOBOIro
npokarta ctanm mapkm 09r2c

NO TEXHOJIOrMU KOHTPONIMPYyEeMOun
NMPOKaTKN C YCKOPEHHbIM
nocneaedopmMaLNOHHbIM
oxnaxaeHuem

A. C. UeaHoB, [1. B. HnXxenbckun, B. M. Ynxos

AO “Ypanbckass Cmanb”, 2. Hoeompouuyk OpeH6ypackol o6bi.
E-mail: storm986@mail.ru, d.nizhelskiy@uralsteel.com.

B cTaTbe paccmoTpeHa BO3MOXHOCTb MOBbILLIEHUS NPOM3BOANTENBHOCTI NPOKaTHOro cTaHa 2800 npu Bbinycke
TONCTONMCTOBOrO npokata B TonwmHax 4o 50 mm 13 ctanu 09M2C ¢ noMoLLb0 NPUMEHEHUSI TEXHOMOrNN
KOHTPONMPYEMO MPOKATKM C  YCKOPEHHbIM  nocrnefedopMaLmMoHHbIM - oxnaxzaeHueM. [pefcTaBneHb
hakTUyeckme pesynbTaThl NO YBENWYEHMIO MPOW3BOAMTENBHOCTW CTaHa W pe3ynbTaThbl MeXaHW4EeCKMX
WCNbITaHWN NpokaTa, NPOM3BEAEHHOTO MO HOBOW TEXHOMOIUN.

KrioueBble crosa: KOHTPOJMpyemad NpokaTka; yCKOPEHHOE OXNaXaeHne; HopManuauns; ropayasd NpokaTka,
HU3KONernposaHHas ctalb.

The article considers the possibility of improving the performance of the rolling mill 2800 in the course of
production of the 09G2S steel plates in thicknesses up to 50 mm using the technology of controlled rolling with
accelerated post-deformation cooling. The actual results of increasing the mill productivity and the results of the
mechanical tests of rolled products produced by the new technology are presented

Keywords: controlled rolling, accelerated cooling, normalization, hot rolling, low-alloy steel.

30
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MarepwuasnoBegeHve v HoBble MaTtepuasibl

YAK 620.193.

OCO00OEeHHOCTU N MeXaHN3Mbl
KOPPO3MOHHOIO pa3pyLwieHus ctanen
B Pa3J/IM4HbIX YCJIOBUSIX SKCIUlyaTauum
HedTEenpoMbICNOBbIX TPYOONPOBOAOB

A. B. AmMexHoB
oryin “LUHUNq4epmem um. U.I1.bapduHa”, 2. Mockea. E-mail: amejnov@mail.ru

I'Ipen(:TaBneH 0630p OCHOBHbIX ~ MEXaHW3MOB  KOPPO3WMOHHOIO  paspyLueHns He(bTeFIDOMbICJ'IOBbIX
pr6OFIDOBOJJ,OB, aKCnnyaTupyemblXx B YCNOBUAX TPAHCMNOPTUPOBKA BbICOKOMUHEPAITM30BaHHbIX Cpen.
anIBeJJ,eHbI 0COOEHHOCTM paspyLieHna cTanei Heq’.)TeﬂpOMbICﬂOBbIX pr60ﬂpOBOﬂOB B 3aBMCUMOCTU OT
MEXaHN3MOB Pa3BUTUA KOPPO3MOHHbLIX NMPOLECCOB. lNokasaHo, 4To HaI/I6OI'IbLuy}0 OMacHOCTb NpeacTaBnAlT
06LI.I,aﬂ 1 NnokanbHaa KOpposunn, npoTekatollne npu KOHTakTe C MnacToBOW BOAOM NPeMMyLLIECTBEHHO MO
ANEKTPOXMMUYECKOMY MEXaHU3MY.

KnioueBble CroBa: KOPPO3MOHHAs CTOMKOCTb, MEXaHN3Mbl KOPPO3VOHHOTO pa3pyLLEHIS, HETENPOMBICIOBbIE
Tpy6ONpoBOAbI, NAAacToBas Boaa, 06Las Koppoaus, NokanbHasi KOPPO3si, AEKTPOXUMIUYECKAst KOPPO3WS.

An overview of the main mechanisms of corrosion destruction of oilfield pipelines operating in the conditions of
transportation of highly mineralized media is presented. The features of the destruction of steel oilfield pipelines
depending on the mechanisms of the development of corrosion processes are given. It has been shown that
the greatest danger is represented by general and local corrosion occurring mainly through the electrochemical
mechanism upon contact with the formation water.

Keywords: corrosion resistance, corrosion destruction mechanisms, oilfield pipelines, formation water, general
corrosion, local corrosion, electrochemical corrosion.
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YAK 669.715.24

BnnsHne peHns Ha CTPYKTYPHO-
¢da30BbIN COCTAB CrNJIaBOB HA OCHOBE
MHTepMeTannuaa Ni3AI

C. A. Jlyukasa*, O. A. Ba3bineBa, 3. . AprnH6aeBa

@rYyrl “Becepocculickull Hay4Ho-uccriedoeamenbCKull UHCMumym asuayuoHHbIX
mamepuaios”, 2. Mockea. E-mail: solutskaya@gmail.com

B cratbe npeacTaBneH CpaBHUTENMbHBIA aHanmu3 CTPYKTYpPHO-(ha30BOro COCTaBa CMIaBOB Ha OCHOBE
uitepmetanimpa NiAl ¢ pasnndHbIM COAEpXaHMEM PEHUs B JMTOM U Tepmuyeckn 0GpaboTaHHOM
COCTOSIHUSX. M3BecTHOM npoBremon, MposBMSIOLENCS Mpu NEMPOBaHUM TYrOMMaBKUMKM 3reMeHTaMu, K
KOTOPbIM OTHOCMTCS PEHWI, SIBMISIETCS MEXAEHOPUTHAS NMKBALMS B OTNMBKaX. [1pencTaBneHbl pesynbTarthl
KONMMYECTBEHHOIO aHanu3a NIMKBaLMOHHON HEOGHOPOAHOCTM PEHUI CoaepXaLLyX CnnaBoB; Ans cnnasa B/H2
NpVBEAEHbI AAHHBIE O BINSHAW PA3NNYHbIX PEXUMOB TEpMIUYECKOi 06paboTki Ha KOIPPULMEHTLI NMKBALUK.

KntoueBble CroBa: MHTepMEeTannua, PeHW, NukBaums, TepMmuyeckas 0bpaboTka, anoMUHIE HUKENS

The article presents a comparative analysis of the structural-phase composition of alloys based on the Ni,Al
intermetallic compound with various rhenium contents in the cast and heat-treated states. A known problem
that occurs when alloying with refractory elements, which include rhenium, is interdendritic segregation in
castings. The results of the quantitative analysis of segregation heterogeneity of rhenium-containing alloys are
presented; for the VIN2 alloy data are adduced on the effect of various heat treatment regimes on segregation
coefficients.

Keywords: intermetallic compound, rhenium, segregation, thermal treatment, nickel aluminide.

[IPOBJIEMbI YEPHOW METAJITYPIVIM Y MATEPYAIIOBELEHUSA 2019 Ne 2 43



YK 620.192.64/620.186

UccnepoBaHue npupoAabl

U 3aKOHOMEepHocTel oopa3oBaHus
HeMeTaJUJIM4eCKUX BKJTIOYEeHUN

um pedekrta “nneHa” B nuspennax
n3 ctanu 1110A

O. A. Kneuosa', A. B. LLlerones?, B. U. lpbI3yHOB',
M. B. UBaHiok?, H. B. ®dupcosa’, C. H. CeprueHko’

" OpcKutl 2ymaHuUmMapHo-mexHosio2uyeckuti uHcmumym (¢purniuan @r60Y BO OrY),
2. Opck, OpeHbypackasi 0611., np. Mupa, 15a.
E-mail: mtm@ogti.orsk.ru, yakunchik56@mail.ru
2 AO “MexaHu4eckutli 3a800”, 2. Opck, OpeHbypackasi 0br., npocrnekm Mupa 4, Kopnyc 3A

MpoBeaeHa MeTannypryeckas 3KCNepTM3a HEMETannMYECKUX BKIIOYEHUIA, OBHApYXEHHbIX B panoHe
pedekta u B obpasuax, BbIPE3aHHbIX MO CEYEHWHO MPOKATHOrO NuUCTa, C MPUMEHEHWEM NaHOPaMHbIX
MeTannorpauyeckux uccnenoBaHuin fedekTHbIx obnacTeit Metanna 1 cnekTpanbHoro aHanusa. B cratbe
[JeTanbHo paccMoTpeH aedekT “nneHa”. O60CHOBaHbI CyXaEHWS O NPUPOAE BO3HNKHOBEHMS HEMETANNYECKUX
BKITIOYEHUI.

KrtoueBble CnoBa: HeMeTannyeckue BKIKYEHMS, CTanb, OKCWUAbI, NneHa.

A metallurgical examination has been carried out of non-metallic inclusions found in defect areas and in
samples, cut over the cross-section of the rolled sheets, using panoramic metallographic studies of the metal
defective areas and spectral analysis. The article details blister defects. Substantiated judgments are presented
about the nature of non-metallic inclusions occurrence.

Keywords: non-metallic inclusions, steel, oxides, blister.
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YAK 669.15-194.2:519.24:621.785.375

UccnepoBaHMe BIIMSIHUA XMUMUYECKOro
COCTaBa U TEXHOJIOrMYEeCKUxX napamMmeTpos
Ha CBOMCTBA ropss4€oLHKOBAHHOIO
npokarta (tuna HSLA) nocne omxura

B AHI'Ll c ucnonb3oBaHnem meTonoB
CTaTUCTU4YECKOro aHannsa

U.T. PoonoHoBa', H. A. KapambiueBa',
A. A. NaBnoB', A. C. MenbHnieHko?, A. U. LLinak3,

A. B. Manwes?, 1. A. Npe6eHwukoB:, C. A. XKXoBHep®

L @ryn “LyHnnqepmem um. U.I1. bBapduHa”, 2. Mockea.E—mail: igrodi@mail.ru,
NKmet20@yandex.ru

2 HATY “MuCUC”, 2. Mockea.

3 [TAO “MazHumozopckuli MemaJsypaudeckuli kombuHam”, 2. MazHumoz2opck
YensibuHckol o6in.

C uncnonb3oBaHMEM METOLOB CTATUCTUYECKOTO aHanmaa Ans OLEHKM BMMSHWS XMMWYECKOTO COCTaBa
1 TEXHOMOMMYeCcKUX napaMeTpoB Ha CBOWCTBA rOPsSYEOLIMHKOBAHHOMO npokata u3 crtanem HSLA nocne
0b6paboTkm B arperate HEMpepPLIBHOTO ropsyero LiuHkoBaHus (AHILL) BbISBNEHBI KHOYEBbIE TEXHONOTUYECKIE
napameTpbl, OMTUMM3ALUMEN KOTOPbIX MOXHO NOBBLICUTb KOMMIEKC MEXAHUYECKMX XapaKTepUCTHK.
CcpopmynnpoBaHbl TUNOTE3bl O MeXaHW3Max BMSHUS TEXHOMOTMYECKUX NapaMeTpoB Ha NpOLecchbl,
NPOUCXOasLMe Ha pasHbIX CTaausx NMPOW3BOACTBA XONOAHOKATAHOMO MpokaTa, KOTOPble B AanbHEMLIEM
LieniecoobpasHo MPOBEPUTL KCMEPUMEHTASbHBIM NyTeM. [TokasaHa BOSMOXHOCTb BIMSIHUS HA CBOWCTBA HE
TOMbKO TPAZULMOHHBIX MEXaHW3MOB YNPOYHEHNS (MI3MENbYEHNE 3EPEHHON CTPYKTYPbI, TBEPAOPACTBOPHOE
YMPOYHEHNE W [WNCMEPCUOHHOE TBEPAEHME), HO W MPOLECCOB, MPOMUCXOAALUMX HA HWU3KOTEMMEpaTypHON
ctaguv obpaboTkv B AHO-NpoLeccoB cTapeHus un 0CaxaeHus yrnepoaa Ha Yactuuax kapbuga Hnobus, B
TOM YunCre HaHOPa3MEpHbIX.

KrtoyeBble CroBa: BbICOKOMPOYHbIE CTanuW, ropsyee LUWHKOBaHWe, HSLA cTamu, XuMuyeckuir COCTas,
TepMUyeckast 00paboTka, TEXHONOIMYeCckMe NapameTpbl, MEXaHUYECKIE CBOMCTBA, CTATUCTUYECKMA aHanu3.

When using the methods of statistical analysis to assess the influence of the chemical composition and
technological parameters on the properties of hot-dip galvanized rolled products from HSLA steels after
processing in the continuous hot-dip galvanizing unit (CHDG unit), key technological parameters have been
identified, optimizing of which allow improving the complex of mechanical characteristics. Hypotheses have been
formulated for the mechanisms of influence of technological parameters on the processes occurring at different
stages of the production of cold-rolled steel, which in the future it is advisable to verify experimentally. The
possibility have been shown of influencing the steels properties of not only traditional hardening mechanisms
(grinding grain structure, solid solution hardening and dispersion hardening), but also processes occurring at
the low-temperature processing stage in the CAU (aging or deposition of carbon on niobium carbide particles
including nanosized ones).

Keywords: high-strength steel, hot-dip galvanizing, HSLA steels, chemical composition, heat treatment,
technological parameters, mechanical properties, statistical analysis.
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YAK: 669.15 26:601:539.67

OCOOEHHOCTU CTPYKTYPHOro
COCTOSIHUSA U pa3pyLUeHnd Tpun-ctaam
23X15H5CM3I nop BO3paencTreuem
LUKJINYECKUX HANPAXKeHUn

A. A. BypxaHos, M. N. MankuH, I'. A. Dununnos
orynn “4yHnqepmem um. U.I. BapduHa”, 2. Mockea. E-mail: 1ab@bk.ru, iqs12@yandex.ru

PeHTreHOCTpYKTYpHbIM METOAOM WCCMEAO0BAHO BIUSHUE LIMKIMYECKOrO BO3LEACTBUS HAMpsOKEHWA npu
YCTanoCTHbIX UCMbITaHUsAX Ha (ha3oBblil COCTAB W CTPYKTYpHOE cocTosHWe Tpun-ctanu 23X15H5CM3T
C VCXOLHOM CTPYKTYpPOW — ayCTEeHWUT 'y + MapTeHCUT gedopMaLun o B XONOAHOKATaHOW NEHTe TOMLLMHON
0,3 MM. YcTaHOBMEHO BO3pacTaHWe MIOTHOCTW AMCHOKAaUWA B CTPYKTYpe MO BAWSIHUEM LMKITNYECKUX
HanpspkeHuin.  OnpepeneHbl 0COBEHHOCTM, MpUCYLIME TPWUM-CTamM: NPUPOCT KONMYeCTBa MapTeHcuTa
pedopmau B NpoLecce YCTanoCTHOrO HarpyKEHWs O MCYEPNaHUs KONMYecTBa WCXOAHOTO aycTeHuTa
BCNELCTBME [JOMOMHUTENBHOTO Y — o npespalieHus. O6HapyxeHa penakcauus CpeaHero YpOBHS
BHYTPEHHUX MUKPOHAMPSKEHMIA W X NOKANbHON KOHLEHTpaLK. JTokamnbHas KOHLEHTPaLMs MUKPOHANPSKEHNIA
YMEHBLLAETCS C YBENUYEHNEM KONMYECTBA MapTeHcuTa AedopmaLyi BCIIEACTBIE AOMOMHUTENBHOIO Y — o
NpeBpaLLeHmns B pesynbTaTe BO3LENCTBIUS LMKIMYECKUX HArpy30K B yrpyron obnacTu. MpeanoxeH MexaHnam
YCTanoCTHOTO paspyLUeHust Tpun-cTanu. PaspylieHne ctanu NpoMCXOAWT MPK MCYEPNaHUM BO3MOXHOCTH
pa3BuTUS (ha30BOro NpeBpaLLEHNs MeTacTabunbHOrO ayCTeHUTa B MapTeHCUT AedhopMaLium U penakcawum
MUKPOHANPSLKEHNA NyTEM MUKPONAACcTUYECKon AechopmaLinn.

KntoyeBble cnoBa: cTanb, MeTacTaburbHblii ayCTeHUT, (ha3oBOe MpeBpalleHie, CTPYKTYPHOE COCTOsHME,
MHOTOLIMKIOBas yCTanocTb, YCTanocTHas JONroBEYHOCTb, NoKarbHas KOHLEHTpaLMs MUKPOHANPSHKEHNIA.

X-ray-structural method has been used for investigating the effect of cyclic impact of stresses in course of
fatigue tests on the phase composition and structural state of the 23Cr15Ni5SiMo3Mn trip-steel in a cold-rolled
band 0.3 mm in thickness with the initial structure austenite y + strain-induced martensite a. An increase in the
density of dislocations in the structure under the influence of cyclic stresses has been established. The specific
features inherent to the trip-steel were determined: an increment in the amount of strain-induced martensite
in the process of cyclic loading up to the exhaustion of the quantity of initial austenite due to additional y-o
transition. Relaxation was observed of the medium level of internal stresses and of their local concentration.
The local concentration of micro-stress decreases with an increase in the quantity of strain-induced martensite
due to additional y-o. transformations caused by the effect of cyclic stresses in the elastic area. The mechanism
of fatigue fracture of the trip-steel was presented. The steel fracture occurs because of the exhaustion of the
possibilities for development of phase transformation of metastable austenite into strain-induced martensite
and the relaxation of micro-stresses by means of micro-plastic straining.

Keywords: steel, metastable austenite, phase transformation, structural state, multi-cycle fatigue, cycle service
life, local concentration of micro-stress.
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YAK 669-419.4

HoBoe nokoJsieHne 3KOHOMHO
JilernpoBaHHbIX GepPpPUTHbIX CTanen
C YHUKaJIbHbIM KOMMJIEKCOM TPYOHO
co4yeTaeMbiX CBOUCTB

A. N. 3anues'?, A. B. Kongaes', H. A. ApyTIOHSIH'*?,
B. M. MoryTtHoB', C. ®. lyHaeB?

L @ryin “LyHnnqepmem um. U.I1. BapduHa”, 2. Mockea. E-mail: aizaitsev1@yandex.ru,
2 Xumu4eckuti ghakynsmem MI'Y um. M.B. JlomoHocoea. Poccusi, 2. Mockea.

Mo pesynbTaTam aHanuaa UCcnonb3yeMbiX MEXaHU3MOB (hOPMUPOBAHMS CTPYKTYPbI U CBOCTB CYLLECTBYHOLLNX
TUMOB  BbICOKOMPOYHbIX aBTOMMCTOBLIX CTaneil YCTaHOBMEHA CMOXHOCTb WM [aXe HEBO3MOXHOCTb
OLHOBPEMEHHOTO MOMYYEHUS BbICOKMX TPYAHOCOYETAEMbIX MOKa3aTenei MpOYHOCTH, MMaCTUMHOCTH,
LUTaMNyeMOCTH, YCTalOCTHOA W KOPPO3WOHHOW CTOWMKOCTW, APYrMX XapakTepucTuk. [lokasaHo, u4TO
NepecrnekTUBHLIM HanpaBreHNeM [OCTUKEHWSI TAKOr0 KOMMMekca CBOWCTB SBMSETCA pa3paboTka HOBbIX
cTanew, yNpoYHSIEMbIX 3a CYET ANCTEPCHON PEPPUTHOI CTPYKTYPbI U OBBEMHOI CUCTEMbI HAHOPa3MEpHbIX
ha3oBbIX BblgeneHni. [ng atoro MoxeT ObITb UCMOMb30BaHa CUCTEMA MUKPONIErMpOBaHNs TUTAHOM, B TOM
yncne coemecTtHo ¢ Mo unm 6onee komnnekcHas, Bkmovatowas V, Nb, Ti, Mo. OgHako BbiIGop onTumarnsHoro
PELLEHUs COEePXMBAETCS OTCYTCTBUMEM [OCTOBEPHBIX AaHHbIX U afeKBaTHbIX MPELCTABNEHUA O KUHETUKE
(hOPMMPOBaHNA pasHbIX TWUMOB KapbuaHblX, KapOOHMTPWUAHBLIX BblgeneHnd. Ha ocHOBe pe3synbTaTos
MCCNeaoBaHns KMHETUKM 0Bpa3oBaHns kapbuaHbix (kapboHUTpuaHbIX) Bbloenernin V, Nb u Ti ycTaHOBMEHb
3aKOHOMEPHOCTM peanu3aLm MeXaHM3MOB YNPOYHEHNS, (DOPMUPOBAHNS CTPYKTYPHOMO COCTOSIHIS U CBOMCTB
heppuTHbIX cTanen mukponermposaHHbix V, Nb, a Takke Ti, B ToM unucne coBmecTtHo ¢ Mo. MokasaHsbl
npeymMyLLecTBa cucTeMbl MukponernposaHus Ti, Mo Ans JOCTUKEHUS YHUKANIBHOMO KOMMIEKCA CBOWICTB CTasM.

KntoueBble CnoBa: 3KOHOMHOMErMpOBaHHble CTanu, (DEppUTHble CTamW, CTPYKTYpa, HaHOpasMepHble
BblAENeHs!, MPOYHOCTb, MMNACTUYHOCTb, LUTAMMYEMOCTb, KMHETUKA, MEXaHW3Mbl YNPOYHEHMSs, ropsyas
npokatka.

The results of analyzing the used mechanisms of forming the structure and properties of existing types of high-
strength auto-sheet steels allowed to establish the complexity or even impossibility of obtaining simultaneously
high difficult-to-combine indicators of strength, plasticity, deep drawing capability, fatigue and corrosion
resistance and other characteristics. It has been shown that a promising direction for providing such a complex
of properties consists in development of new steels, strengthened through dispersed ferritic structure and a
bulk system of nanosized phase precipitates.To accomplish this, a system of microalloying with titanium can be
used, including together with Mo or a more complex combination of microalloying with V, Nb, Ti, Mo. However,
the choice of the optimal solution is hampered by the lack of reliable data and adequate ideas about the kinetics
of forming different types of carbide (carbonitride) precipitates. Based on the results of studying the kinetics of
V, Nb and Ti carbides (carbonitrides) precipitation, the regularities has been established of implementation of
mechanisms of hardening, forming the structural state and properties for ferritic steels microalloyed with V, Nb,
as well as with Ti, including together with Mo. The advantages of the Ti, Mo microalloying system have been
shown for achieving a unique complex of the steel properties.

Keywords: economically alloyed steels, ferritic steels, structure, nanosized precipitates, strength, plasticity,
deep drawing capability, kinetics, hardening mechanisms, hot rolling.
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YAK 539.4:620.17:620.193

3amMmensieHHOoe XpynkKkoe pa3pywieHue
CBepPX HU3KOYrnepoaucTbiX
MapPTEHCUTHbIX CTasien

A. B. Kopoctenes', B. . ®ununnos’,
. N. Wa6anos?, 0. H. YeBckaga?

Y AO “HUKUIT um. H.A. [Jonnexans”, . Mockea. E-mail: korostelev@nikiet.ru.
2 @ryri “yHnnyepmem um. U.I1. BapouHa”, 2. Mockea. E-mail: iqs12@yandex. ru.

ViccnepoBaHbl MexaHUYeckie CBOMCTBA, NapamMeTpbl TPELMHOCTONKOCTA U CONPOTUBIIEHUS 3aMEANEHHOMY
Pa3pyLLEHNIO CBEPXHN3KOYIMEPOANCTBIX MAPTEHCUTHBIX CTanen, 3akanuBalowmxcs Ha Bo3gyxe. [okasaHo,
YTO MO YPOBHID MEXaHUYeCKMX CBOWCTB 1 MapameTpoB TPELUMHOCTOMKOCTW Takue CTanu He YCTynawT
HW3KOMNErMpOBaHHbIM CTansam ¢ hepPUTO-NEPIUTHON U (heppuTO-OeMHUTHOI CTPYKTYpamu. McnbiTaHus ¢
HW3KMMW CKOPOCTAMM AeopMaLmy He BbISIBUW CKMOHHOCTU TakUX CTanen K 3aMeffieHHOMY XpYMKoMy
Pa3pyLLEHNIO, YTO SABMSETCS CNEACTBUEM MOHMKEHHOTO YPOBHS OCTATOYHbIX NOKaNbHbIX MUKPOHAMPSHKEHWIA B
3aKaneHHOM CBEPXHW3KOYTNEPOAMCTOM MapTEHCHTE.

KntoueBble cnosa: 3ameaneHHoe paspyLueHue, TpeLLWIHOCTOIZKOCTb, MeXaH14eckne CBOWCTBA, MapTEHCKT.

Mechanical properties, parameters of cracking resistance and resistance to delayed fracture of ultra-low-
carbon martensitic steels, hardenable in air, were investigated. It has been established that in the level of the
mechanical properties and characteristics of cracking resistance this type steels are not inferior to low-alloy
steels with ferritic-pearlitic and ferritic-bainitic structures. Tests with low deformation rates have not revealed
the tendency of such steels to delayed brittle fracture, which is a consequence of the reduced level of residual
local microstrains in the hardened ultra-low-carbon martensite.

Keywords: delayed fracture, cracking resistance, mechanical properties, martensite.
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OKOHOMYIKA 1 opraHun3anuns ripon3BoAcTBa

YAK: 621.771.23+681.786

BnvsgHue TOYHOCTU U3MepeHuUus
TOJILWMHbI XOJIOAHOKATaAHOM NOJIOChbI
Ha 3KOHOMU4Yeckum apdekT

OT NpoAaXkv napTvm

A. 10. NMNpokoneHko, K. B. NMpuTtbikuH, C. A. leHncos

000 “KOHBEJIC Aemomamus3auyus”, 2. Mockea 117393, lpogbcoro3Hasi yi., 0. 58, kopn. 4.
E-mail: alexei.prokopenko@konvels.com, Kirill.pritykin@konvels.com,
sergei.denisov@konvels.com.

OnpegeneHve TOMWMHbI XONOGHOKATAHHOM MOMOCHI — BaxHas 3ajadya [ns NOBbIEHUs NpnbbIn
NPeLNpUSTUS NPK NPOAAXe NPOLYKLUMW MO TEOPETUYECKo Macce. INpu BbIMMCTIEHUN MacChl pyroHa Yepes
ero o6beM MOrpeLlHoOCTb MO LUMPUHE MpoKaTa HEBbLICOKA, HO OWMOKa OnpeaeneHnst TOMLWmMHbl 00s3bIBaeT
YBENMNYATL 3anac norockl Mo AfvHe AN JOCTUXKeHUs TpebyeMol Macchl pyroHa, CHukash npubbinb
npon3eofcTBa. Mo3aToMy HeOBXOAMMO WCMOMb30BaTh TOYHYIO CUCTEMY M3MEPEHWs TOMWMHbI. Pasnuyve B
NpuBbIN NPOU3BOAUTENS METaNIoNpoKaTa Npyu UCNONb30BaHNM COBPEMEHHBIX CUCTEM M3MEPEHNS TOMLLMHBI
NT-3A-7K npoussoactea OO0 “KOHBEJIC ABTomaTi3aums” BMeCTo 3apybexHbIx aHanoros coctaensiet bonee
800 pyO/t. lonyyeHHble pesynbTaThl MOKA3bIBAKT 3KOHOMUYECKYID SPQEKTUBHOCTL MPUMEHEHUS
0TEYECTBEHHbIX BbICOKOTOUHbIX M3MEPUTENbHBIX CUCTEM NP NPOM3BOACTBE MIOCKOrO MpokaTta.

KnitoueBble CrioBa: XOnoAHO-KaTaHblii MpokaT, NPOU3BOACTBO, U3MEPEHIE TOMLLMHbI, TOYHOCTb U3MEPEHMS],
TeopeTU4eckasi Macca pyrnoHa, SkoHoMU4eckas 3QMEKTUBHOCTb, CHUKEHIE 3aTpar.

Determining the thickness of the cold-rolled strip is an important problem for increasing the plant's profits
when selling products by theoretical mass. When calculating the mass of the coil through its volume, the error
determined from the rolled stock width is low, but the thickness error makes it necessary to increase the reserve
of strip along the length in order to achieve the required mass of the coil. This reduces the production profits.
Therefore, it is necessary to use an accurate thickness measurement system. The difference in the profits of the
metal manufacturer while using current thickness measurement systems IT-3A-7K produced by the KONVELS
Automation LLC instead of foreign analogs is more than 800 rubles/ton. The obtained results demonstrate the
economic efficiency of the use of domestic high-precision measuring systems in the production of flat stock.

Keywords: cold-rolled strip, production, thickness measurement, measurement accuracy, coil theoretical mass,
economical efficiency, reduction of costs.
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KOHTPOJIb METaI/1ypPrn4ecKoro rnpov3BoACTBa i MeTasl/IonpoayKLnmu

YAK.669.168 : 543.4

CpaBHeHue TOYHOCTU MeTOo40B
onpepeneHuda coctaesa peppocnnasos
C npuMmeHeHnemM PYHKLUOHANIbHO-
LesieBoro aHanumsa

E. 10O. BocukoBa, M. A. NongxkoBa

®IrboY BO “MazHumozopckuli 20cydapcmeeHHbIl mexHuU4YecKull yHueepcumem
um. IN. Hocoea”, e. MaeHumozopck. E-mail: bossikova.elena@yandex.ru,
m.polyakova@magtu.ru

PaCCMOTpeHa npoGnema NOBbIWEHNA TOYHOCTM METOOO0B aHann3a XMMUYECKOro CoCTaBa q)eppocnnaBoe.
[ns onpefdeneHna conepxaHusa OTAeNbHbIX KOMMOHEHTOB ¢)eppocnnaBOB NPUMEHAKTCA Pa3finyHble
METOAbl, OTNIMYatoLLnecs no TO4HOCTU N IKCNPECCHOCTH. [Ona onpeneneHna ceasu (byHKLl'I/IVI 11 CBOWCTB MeToAA
aHannsa npegnaraeTca WUCnonb3oBaHne Q)yHKLl'VIOHaJ'IbHO-LJ,eJ'IeBOFO aHanunsa. anIBe,ELEHbI pesynbTtathbl
CPaBHUTENBHOTO aHann3a TOYHOCTU peHTreHoq)nyopecu,eHTHoro N TUTPUMETPUYECKOrO METOMAOB nNpn
onpefeneHnn coaepxaHna TutaHa B q)eppOTVITaHe. YcTaHOBMEHO, YTO NMpn yYBENUYEHNUN BPEMEHN pa3mMona
I'lp06bl TOYHOCTb OnpeAeneHna TutaHa peHTreHoq)nyopecueHTHuM METOAOM cCoBMagaet C TOYHOCTbHO
XUMWYECKOro aHanuaa.

KntoueBble CroBa: aHanMTUYECKU KOHTPOMb, (PYHKLMOHANBHO-LENEBON aHamn3, TOYHOCTb aHannsa,
PEHTreHOMNYOPECLEHTHBIN aHanu3, (PeppoTUTaH.

The problem of improving the accuracy of methods for analyzing the chemical composition of ferroalloys is
considered. Various methods of analysis differing in accuracy and expressness are used for determining
the content of individual components in ferroalloys. To determine the relationship between the functions and
properties of an analytic method, it is proposed to use functional-targeted analysis. The results of a comparative
analysis of the accuracy of X-ray fluorescence and titrimetric methods in determining the content of titanium in
ferrotitanium are presented. It is established that with increasing the time of samples grinding the accuracy of
titanium determination by the X-ray fluorescence method coincides with the chemical analysis accuracy.

Keywords: analytical control, functional-targeted analysis, accuracy of analysis, X-ray fluorescence analysis,
ferrotitanium.
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NHpopmaums

focynapCTBEHHOMY HAY4YHOMY LLEeHTPY
LUHUN4yepmeT M. . . BapauHa
MCNOJIHUIIOCb 75 net

A. A. JleBUHCKUA

@ryri “UHnnNyepmem um. U.I. BapduHa”, 2. Mockea. E-mail: pressachermet@yandex.ru

27 anpens 2019 . exuHcTBeHHOMY B Poccun kom-
TUIEKCHOMY OTpaclieBOMY LIEHTPY METaJUTyprUdecKoil
Hayku lleHTpaidbHOMY Hay4YHO-MCCIIEIOBATEIbCKOMY
UHCTUTYTY 4epHOW Mmertayurypruu um. W.II. bapauna
UCIIOJHMWIIOCH 75 JIeT co JHS ocHOBaHMs. UToOBI MO-
3IpaBUTh KOJUIEKTUB MHCTHUTYTa CO 3HAMEHATEIbHOMN
naroii B MockBe coOpaiuch MHOTOYHCIICHHBIC TOCTH
U3 pa3HbIX peruoHoB Poccun, a Takxke U3 cTpaH OyvK-
HETO M JATBHETO 3apyOeKbs.

IToznpasnenne IHWWuepmer um W.II. bapnuna
OT MMEHH MHHHCTpPA IMPOMBIIIJICHHOCTH W TOPIOB-

mu Poccuiickoit ®enepanun J[.B. ManrtypoBa 3a-
YuTajd CTaTc-CeKpeTapb — 3aMECTUTEIh MHUHHCTpa
B.JI. EBtyx0B (puc. 1):

— YBakaemsble Jipy3bst! OT uMeHn MuHHCTEpPCTBA
[IPOMBIIUIEHHOCTH U Toprosau  Poccuiickoi
Denepanun 1 cedst JIMUHO Mo3apasisito Bac co 3na-
MEHATEJIbHOM JaTol — 75-JIeTUEM CO JHS OCHOBAHUS
I{eHTpanbHOTO HAy4YHO-HCCIIEIOBATEIECKOTO HHCTUTY-
Ta uepHoi Merayutypruu uM. W.I1. bapauna. MHCTUTYT
SIBJISIETCSI KOMIUIEKCHBIM Hay4HBIM KJIaCTepOM, 00be-
JUHSIOIUM METaJTyproB-IIPaKTHKOB, METAJJIOBE/IOB,

Puc. 1. Ctatc-cekpeTapb — 3amecTutenb MUHMCTPa NPOMbILLNEHHOCTM U ToproBnu Poccuiickon Pegepauum B.J1. EBTYX0B.
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XMMHUKOB, KOHCTPYKTOPOB, METPOJIOIOB M SKOHOMH-
ctoB. Coznanne THUWuepmer B 1944 r. mpenonpe-
JIeTHII0 00lee MHIYCTPHAJIbHOE Pa3BUTHE CTPAHBI.
WHcTuTyTOM BHECEH OrPOMHBIM BKJIAJ B pa3BUTHE
OTEYECTBEHHOW METALTyprHuu M yKperuieHue o0opo-
HOCITOCOOHOCTH HallIero rocynapcTsa. BHenpeHsl HO-
BbI€ TEXHOJIOTMHU TPOU3BOICTBA CIIELHAIBHBIX MapOK
CTaJiel, pelieHbl MpoOIeMbl IPUMEHEHUST KUCI0po/a
B METaUTypruu. Bce 3T0 nmpuBeno K KOPEeHHBIM Ipe-
00pa30BaHMsIM B TEXHHKE Y TEXHOJIOTHH JOMEHHOTO U
CTaJICTUIABWIIBHOTO MPOMU3BOJCTB. MHCTUTYT HIMPOKO
M3BECTEH Kak pa3paboTYMK KOHIENIUH U TEXHOJIOTUU
HETIPEPBIBHOM PAa3JIMBKH CTAJIH.

3a rozpl paboThl B MHCTUTYTE OBLIO pa3paboTaHo
u BHeApeHo 6onee 500 mapok craneii u crutaBos. [pu
HEIOCPE/ICTBEHHOM Y4YacTHH paOOTHUKOB WHCTHTYTa
W Hay4HBIX COTPYIHHUKOB OBUIN CO3/1aHBI MHOTHE Me-
TAJUTyprUdecKue NpeIpusITUs ¥ OpraHu3alyy B Ha-
1iell cTpaHe U 3a pyOesKoM.

B Hacrosiee BpeMs KOJUIEKTHB HHCTHTYTa BBITIOJ-
HSIET COBPEMEHHbIE aKTyaJIbHbIE 3a/la4l — COBEPILECH-
CTBOBAHHE TEXHOJOIMH IPOM3BOJCTBA IMOPOIIKOBBIX
Y NIPELM3HOHHBIX MaTepPHAJIOB U M3JEIUH U3 HUX, CO-
3[JaHNE TIPUHLHUITNAIEHO HOBBIX METAJLIMYECKUX MaTe-
pHAaJIOB C 33JaHHBIMH CBOMCTBaMH, B3aUMO/ICHCTBHUE C
METaJUTypPrUUECKUMHU TPEINPHUITUSIMUA C LEJBI0 pac-
LIMPEHUs ACCOPTUMEHTA MPOAYKIUH U YITyUIlICHHs ee
MOTPEOUTENLCKUX XapaKTEPUCTHK, CHUKEHHE MPOU3-
BOJICTBEHHBIX U3/IEPIKEK.

XKenato BceMy KOJUIEKTHBY MHCTHTYTa KPEIKOTO
37I0pPOBbSI, XOPOILIETrO HACTPOSHHMS M IAIbHEHIIIUX TIPO-

(becCHOHANBHBIX YCHEXOB B JOCTHXEHHH MOCTaBJICH-
HBIX 1ies1eld Ha Onaro Poccun!

3arem B.JI. EBTyXOB B CBOEM KpaTKOM BBICTY-
IUICHUN paccka3zal 00 OCOOEHHOCTAX Pa3BHUTHSI OT-
€UECTBEHHOM METAJIypIMU B YCJIOBHSX DPa3IMYHBIX
OrPaHUYMTENILHBIX MEP U CAaHKLIIMOHHOTO JIaBJICHHS Ha
Poccuro. OH oT™MeTHII, YTO pOCCUICKasi METaJLTyprus
CEeroJiHsl HaXOIUTCsl Ha MOJbEME, HO €€ TUHAMUYHOE
JIBIOKEHUE BIIepe]l ObLIO OBl OCIIOKHEHO 0e3 TeX pa3pa-
0OTOK, KOTOpbIE B MHTEpPECAX METAJUIyprUUECcKoil OT-
pacinu nenaer [{THWUWuepmer um. ML.I1. bapauna. B.JIL.
EBTYXOB TOp>KECTBEHHO BPY4MJI F€HEPAILHOMY JIUPEK-
topy HHUMNuepmer um. N.I1. bapauna B.B. CemenoBy
onaromgaprocts [Ipesumenta Poccutickoit @enepanuu.
Ona Obu1a 00BsIBIEHA KOJUIEKTUBY MHCTHTYTa pacmo-
psoxenueM Ilpesunenta Poccuiickoit ®denepauuu ot
5 ampenst 2019 1. Ne 93-pn 3a GonblIOH BKJIAJA B pas-
BUTHE METaJUTyprUYecKoil mpoMblluieHHOCTH. Kpome
toro, B.JI. EBTyx0B 1o3/1paBui Bcex COTPY/IHUKOB HH-
CTUTYTa C NPa3JAHUKOM W Harpajuil NOYETHBIMHU I'pa-
MoTtamu Munnpomropra Poccun psiji yueHbIX.

OO0 OCHOBHBIX BeXaX CTAaHOBJICHHS M Pa3BUTHS
MHWWuepmer um. N.I1. bapauna, ero coBpeMeHHBIX
Hay4HbIX Pa3padOTKax M AOCTHKEHHSX JOJOXKHUII CO-
OpaBunMcst renepanbHblii qupekrop B.B. Cemenon
(puc. 2). MHorHe M300pETCHUS U OTKPBITHS WHCTHU-
TyTa ONpPEAEIIN OOJIMK COBPEMEHHON METaJUTyPrHH.
Cpenu HUX — NPUMEHEHHE KHCIOPOAa B JIOMEHHOM
U MapTeHOBCKOM IPOU3BOJCTBAX, CO3JaHHUE KHCIO-
POZHO-KOHBEPTEPHOTO Tpolecca, BhICOKOA( EKTHB-
HBIE TIPOLECCHl BHENEYHOro paMHUPOBAHUS CTaJH,

Puc. 2. TeHepanbHbin gupektop MHL ©IYTM “UHUNuepmeT nm. W. T. BapauHa” B.B. CemeHoB.
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METO/I HENpepbIBHOW pa3nuBku cTanu. Ilo cioBam
B.B. CemenoBa, B Hacrosmiee Bpems [[HWHuepmer
peanu3yeT KOMIUIEKCHBIN TOAXOJ B PELIEHUU IMpPUO-
PUTETHBIX HAyYHO-TEXHUUYECKUX M TEXHOJIOTMYECKHX
3aja4, CTOSIUX Mepe]l MEeTaIIypraMu, U Co3aeT UH-
HOBALIMOHHOE METaJTyprudeckoe MpoCTPaHCTBO, MO-
3BOJIAIOLIEE OTEUECTBEHHBIM MPEIIPUATUSIM YCIELIIHO
KOHKYPUPOBATh C BEAYIIIUMU MUPOBBIMU METAJUTypIi-
YECKUMH KOMIaHUSIMU.

HOGueliHbIi ro HHCTUTYT BCTPEYAET C XOPOIIU-
MH, B TOM 4YHuCJie ¥ (PMHAHCOBBIMH, [TOKa3aTeIsIMU. 3a
MOCJIEIHNE HECKOJIBKO JIET UHCTUTYTOM B ITOJTHOM 00Bb-
eMe BBINOJIHAINCH Bee nmokasarenu ITporpammer nes-
TEJNBHOCTH, yTBepxkaaeMoir Munnpomroprom Poccun.
Banosoit noxox, HarpuMep, B MPOILIOM IOy MO CpaB-
HEHHIO C MPEIBLIYLIMM TOJIOM BBIpOC Oosee 4eM Ha
60 %. Ha Gmmxaiinnyro epcrieKTUBY IUTAHUPYETCs €ro
yBenuuuBath Ha 25 — 30 % exerogHo. 3apruiara pa-
OOTHUKOB MHCTUTYTa BbIpocia Ha 60 %.

B npopomxeHne TOPKECTBEHHOTO MEpPONPUSITUS
kosuiexktuB {HUWuepmer um. WU.I1. bapauna nosnpa-
BHJIM C FOOMIICITHO# atoit nemyTarel [ocynapcTBeHHON
Hdymsl, npencrasurenu IIpaBurensctBa Poccuiickoit
denepanyn, GpenepanbHbIX OPraHOB UCIIOIHUTEILHOM
BiacTH, Poccuiickoii akazieMun HayK, TpO(QUIBHBIX Ha-
YUHBIX IIEHTPOB, Poccuiickoro coro3a NpoMbIIIICHHU-
KOB U npenpuHumareneii, Coro3a MalllMHOCTpOUTENEH
Poccun, O0beauHeHNsT TPOU3BOUTEIICH JKeNe3HO10-
POXKHOW TEXHUKH, Pa3JIMYHBIX OOIIECTBEHHBIX Opra-
HU3aLUH, KPYIHBIX METAJTypPrU4eCKUX MPeAnpHUsITU
(HoBonumnenkoro Merajtypradeckoro KoMOHHara,
OObeAMHEHHON METaJUypru4ecKoi KOMIaHUH, Me-
TAJTypPrUYECcKOro 3aBojia OJIEKTPOCTalb, a TaKKe
JPYTHX KOMITAHUH ¥ yUpEeXXJICHUH).

K nmo3mpaBneHusM B ajgpec  KOJJIGKTHBA
HHUHuepmer npucoenununace aeneranus uz OPT
1oJ PYKOBOACTBOM roccekperaps MuHucTepcTBa
9KOHOMHMKH, TpyAa W 3]paBooxpaHeHus Qexnepaib-
HoW 3emun  MeknenOypr—Ilepennsisi  [Tomepanus
nokropa Illredana Pynonbda. OH moguepkHys, 4To
HHUHuepmer 3HatoT gajieko 3a npeaenamu Poccuu
Orarojapsi repeioBbIM TEXHOJOTHSM B 00JIacTH Me-
Taltyprud. Paborath ¢ MHCTUTYTOM INPECTHKHO M
MIEPCIEKTUBHO.

B mpoumiom rogy B I'epmanuu “Ha nonsx” Ous-
Hec-popyma “Poccust B MekieHOypre” reHepaib-
HeIM aupektopoMm [[THUMuepmer um. WN.II. bapnuna
B.B. CemeHOBBIM OBUIO TIONIHMCAHO Ba JOKYMEH-
Ta — KOMMIOHHMKE O COTpyAaHudecTBe ¢ MHCTUTYTOM
@paynrodepa n memopanaym ¢ MHCTHTYTOM TeXHO-
JIOTMW UMIUIAHTATOB U Onomarepuainos. IlapTHeps! u3
OPT" BpIpa3suiii YBEPEHHOCTb B YCIEIIHOM OCYILECT-
BJICHUU Psila COBMECTHBIX HHHOBALIMOHHBIX TPOEKTOB.

ITtedan Pynonbd mo3npaBuil KOJUIEKTHB WHCTUTYTA,
a tarke Bpyumn1 B.B. CeMeHOBY MOYETHYIO IPaMoOTy
NpaBUTENbCTBA (penepayibHOi 3emian MekieHOypr—
Ilepenusist  Ilomepanus. I'eHepaibHBIE  AHPEKTOP
HWWuepmet um. U. I1. bapauna ynocToeH no4eTHo-
ro 3BaHus “J{00ponopsI0YHbIN peIPHHIMATEND .

Bo BTOpOI1 yacTH TOP>KECTBEHHOTO Bedepa C Io-
3PABUTENIBEHBIM CJIOBOM K KOJUIEKTHBY MHCTHTYTa 00-
patuics 3aMecTUTENIb MHHUCTPA MPOMBIIUIEHHOCTU
u Toprosinu Poccun I'B. Kanamanos. C ro0uieliHoOi
JIaTOM PYKOBOJICTBO U KOJIJIEKTHB MHCTUTYTa MO3J]pa-
BUIM ToYeTHble rocTh. Cpeau HUX IOKTOp TEXHU-
4ecKUX Hayk M mnpexaceparens CoBeTa AUPEKTOPOB
HoBomnumerxoro merautyprudeckoro komounara B.C.
Jlucun u renepanbHblil Aupektop TpyOHO# MeTamtyp-
ruueckoit komnanuu A.I. [Hupses.

Jpyxkeckue cioBa MO3IpaBIeHUs MPO3BYydYald B
aapec komnextua [[THWUWuepmer um. N.I1. bapauna
oT mpesuneHTa Poccuiickoro coro3a mocTaBIIuU-
KOB METaJUIONPOAYKIMH U HIe-peraKropa XypHa-
na “Meramiocnabxkenne n cObit” A.l. Pomanosa.
On Bpyuun B.B. CemeHoBy namstHylo OpOH30BYIO
CTaTydTKy M OJUH M3 IEPBBIX HOMEPOB >XypHaja
“MeramtocHabkenne u cObIT’ 3a 1996 1. ¢ Marepua-
aom o [THNWuepmer um. U. I1. bapauna.

[Tocne odunmanibHBIX MO3paBICHUN TeHEpab-
HbI qupektop B.B CemenoB nobnaromapui Bcex ro-
CTeH 3a y4yacTue B TOP)KECTBEHHOM MEPONPUSITUU U
BBIPAa3HJ YBEPEHHOCTh B JasbHelneM 3(h(heKTHBHOM
U 1ma010TBOpHOM coTpynHudectse [{HNuepmer um.
W.II. bapauHa ¢ ero Aei10BbIMU MapTHEPAMH U KOJLIe-
raMH.

HcTopuyeckas cnpaBka

JlaToil 3apokJeHUsI UHCTUTYTa CUUTAETCS OCEHb
1935 . B MOCKOBCKOM MeXaHHKO-MaIllHHOCTPOU-
TenbHOM MHCTHTYTe UM. H. O. bBaymana (MMMMU nwm.
H. D. baymana) npu kadeape npokatku codpau Jia-
60paTOpHYIO YCTAaHOBKY JUIS HKCIIEPUMEHTOB 10 Oec-
CJIIMTKOBO# mpokarke. PykoBoxmi naboparopueii B.H.
Bockpecenckuii. Ee uccienopareiabckre BO3MOXKHO-
CTH OKa3aJHCh JOCTATOYHO OTPaHWYEHBI. Torna rpyim-
na corpynankoB MMMM u 3aBoga “Cepn u Mosot”
BBIJIBUHYJIA MIPEJIOKEHNE O CTpouTenscTBe Hayuno-
HCCIIIOBATENILCKON JTAOOPAaTOpUN MPOKATKH M IIPO-
kaTHOTO MamuHOocTpoeHusa (HUJITIIIM). Ununmatusy
noanepkan Hapkomar TspKenol HpOMBIIUIEHHOCTH.
B cxarbie cpoku ObLI BBIJENICH 3€MEbHBIH Y4aCTOK.
3akJiajKa 31aHus coctosiack 27 centsiops 1935 r. O6
ATOM coObITHH Harucaia razera “Ilpasna”.

CTpOUTENsCTBOM PYKOBOIWIJI HWH)KEHEp U aCIH-
paar MMMM B.H. BockpeceHckuil. AKTHBHOE
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ydactue B paboTe HaJ| MPOEKTOM 31aHHs U 000pyno-
Banus npuHsun npodeccop [NA. Ocenumckuii, 110-
neHtsl AWM. Henuko u H.II. Kynunkuii, uaxenepsl
B.B. Mapxkenos, U.M. Tonsik, B.I. I'pocBanba, A.E.
I'ypesuu, A.A. Kopones, E.C. PokorsH u npyrue. B
1936 r. no npurnamenuto B.H. Bockpecenckoro 3nech
nobbiBan akagemuk W.I1. bapaun. Ero oznakomuiu ¢
MIPOEKTOM U CTPONIUIONAAKON, TPOIEMOHCTPUPOBAIIN
00pa3ipl CTAJIbHOW IIOJIOCHI, BIIEPBBIC IOJYyYECHHBIE
0ecCIIMTKOBBIM crIOCc000M. OTNBITHBIH METAIypr IO
JIOCTOMHCTBY OLICHUJI JOCTUTHYTBIE PE3YJIbTATHI.

B 1937 . MMMMU nepenanu B Hapkomar o6o-
poHHO# mnpombinieHHocTH. Kadenpy npokarku B
1938 . mepeBen B MOCKOBCKHMH HHCTUTYT CTaJlu.
[IpakTryecku nabopaTopusi NPOKaTKH OKa3ajiach Oec-
xo3HOU. Beran Bonpoc o ee nukBuganuu. Ho k 3to-
My BPEMEHHM YK€ BO3BEJIM MAIIMHHBIN 311 U 3aKa3ajiu
KOMILJIEKC SKCIIEPUMEHTAILHOIO IPOKaTHOrO 000py-
nosanus. VL.II. bapaus, Torna yxe mIaBHbINA HHKEHEP
ImaBHOTrO ympaBieHUs METaUTyprH4ecKoil MpOMBbIIII-
nennoctu Hapkomtsixknpoma CCCP, nmoanepsxkan Xo-
JataiicTBo o mnepenade crtpourtensctsa HUJITITIM
B cuCTeMy uepHOW Meramnypruu. B asrycre 1938 .
71a00paToOpuIo BKIIIOYMIIM B MEPEUYCHB JICHCTBYIOIIUX
MNPEeJIpUATUH 4epHOH MeTalTypru. JTO YIpaBJIeH-
YECKOe PeLICHHE MO3BOJIMIO 3HAUUTEIbHO YBEJIINYUTh
TEMIIbI CTPOUTEIbCTBA U IPUCTYNUTh K HAYYHO-UCCIIE-
JIOBaTEIbCKOI padore.

6 utona 1939 . B MockBe ocHoBanu HayuHo-
HCCJIEI0BATENbCKUI MHCTUTYT Kaue€CTBEHHBIX CTaseil
u deppociuiaBo, kotopsiii Bosmiasmwi A.C. boneyx. B
ntone 1941 r. ator HUN obwvenuunnm ¢ naboparopu-
el MPOKaTKU ¥ MPOKATHOTO MAIIMHOCTPOEHUs. Takum
obpazom, Oynymmii [THUW4epmer Hawan cBoro nes-
TEJBHOCTh B 3/JaHUSAX, MOCTPOEHHBIX MPHU HEMOCPes-
ctBeHHoi nognepxkke M.I1. bapnuna g HUJITITIM.

27 anpenst 1944 1. Ha 3acemanmu ['KO Obuio
MPUHATO pelnieHne o0 opranuzanuu LleHTpansbHOrO
Hay4HO-UCCJIEI0BATEILCKOTO HHCTUTYTA qep-
HoW Mertarypruu. Ero cosmanm na Oase HayuHno-
HCCIIEIOBATENbCKOTO ~ MHCTUTYTa  Kau€CTBEHHBIX
cranei u deppocmiiaBoB u J{HenporneTpoBckoro ¢u-
3UKO-TEXHUYECKOr0 HHCTUTyTa. [lepBbIM pyKOBOAM-
tenem [[HWWuepmer cran akapemuk W.II. Bapaun.
WHCcTUTYT co3faBancsl Kak Hay4dHBIH IIEHTp 4epHOMH
METaJIITypruyl CTPaHbl, MPU3BAHHBIN pElIaTh BaXKHEH-
e MpoOJIeMbl MPOU3BOACTBA M KayeCTBA YEPHBIX
MmeramioB. B cocrase LIHWHWuepmer Obuin co3naHbl
CIeAyIOIINE CTPYKTYpHBIE NoapaszaeneHus: MHctutyT
cran  (qupektop B.I. BoOCKOOOWHHMKOB; IJIaBHBII
nwkenep M.B. Ilpunanues), Uucruryr ¢eppocmia-

BoB (aupekrop M.®. KpacHbIX; IaBHBI HHXEHEP
W.J1. Kupnuenko), UacTuTyT MeTayuioBeneHust u Gu-
3ukn MetaiwioB (aupekrop [.B. Kyparomos; raBHbIi
umwkenep PU. DHTHH), THCTUTYT MeTayprudeckux
npobiem (qupextop M.C. BoiiueHko; riaBHBIN WHKe-
Hep H.H. Tumomenko), a Takxke psij Jiaboparopui,
OT/EJIOB, HKCIIEPUMEHTANIBHBIN 11eX, KOHCTPYKTOPCKOE
010po, MEXaHW4ECKasi MacTepcKast U JIpyTrHe.

B xonne 1970-x — mnauane 1980-x romos
[MHNuepmeT npeBpatuicsa B KpyMHEHIINI roJ0BHON
OTpPAacJIeBON HAY4YHO-UCCIEA0BATENbCKUN MHCTUTYT. B
HeM pa0oTajo OKOJO 5 ThIC. COTPYIHHKOB, CYIECTBO-
BaJIM (pHIIMAIIBI Ha KPYITHEHIINX METAIUTypruyecKrX 3a-
BOJIaX U KoMOuHarax. MHCTUTYTOM OBLIO pa3paboTaHo
cBbile 500 HOBBIX MapoK cTajlel U CIUIaBOB, MOpPsIIKa
300 Mapok Mpelnu3MOHHBIX CIUIABOB, a TAK)KE OpraHu-
30BaHO UX MPOU3BOACTBO HAa OTEUECTBEHHBIX 3aBOJAX.

MupoBoe npu3HaHHEe MOXy4miIn (GyHIaMeHTalb-
Hble uccaenosanus ydeHelx [{HWHWuepmer, 3aperu-
cTpupoBaHHble B [ocynapcTBeHHOM komuteTe CoBeta
MunucrpoB CCCP mo nenaM OTKPBITHIA U H300peTe-
HUH B KaueCTBE HAy4YHBIX OTKPBITHIA:

Ne 190 — SIBnenune oOpaTMMBIX U3MEHEHUI KpH-
CTAJIIMYECKON CTPYKTYpbl TBEpPABIX pPacTBOPOB BHe-
npenust. ABropsl B.K. Kpunkas, B.A. WUnbuna, A.B.
Hapxos (3apeructpupoBaso B 1977 1.);

Ne 239 — SIBneHune TepMOynpyroro paBHOBECHS
(a3 npu (azoBbIX NpPEBPAIIEHUSIX MapTEHCUTHOTO
tuna— 3¢ dexr Kyparomosa. Asropsl I.B. Kyparomos,
JL.I" Xanzpoc (3apeructpupoano B 1981 r);

Ne 319 — SlBnenue mnpekpamieHus (Ha3zoBOro
IpeBpalleH!s] B KPUTHUUYECKON TOUKe THUIA KUIKOCTh
— Tap IpU U3MEHEHHU TeMIepaTyphl U JaBJICHUs B
TBepabIX Tenax. Apropsl [1JI. Antekaps, A.P. KyTcap,
E.T" ITonsToBCKUit (3apeructpupoBano B 1987 r.).

Bonee 175 coTpyniHUKOB WMHCTUTYTa B pa3iuy-
HbIE TOJIbl HarpakJeHsl [0CyIapCTBEHHBIMU IPEMU-
svu: Cranunckoit, Jlenunckoi, Coeta MuHHUCTPOB
CCCP u IIpaBurensctBa Poccuiickoit denepauuu.
[HHUWuepmer siBisercs npaBooOnaxareneM 74 ma-
TEHTOB Ha u300pereHue, 6onee 3500 TV. [Tonroroska
Ka/IpOB BBbICIIEH KBaJU(QHKALMKA OCYLIECTBISIETCS B
acIMpaHType U JOKTOpPaHType, €CTh JiBa JUCCepTaLu-
OHHBIX COBETA.

B wuHCcTHTYyTE paboTaeT Hemaio KBamH(UIMPO-
BaHHBIX KaJpoB — akagemMuk PAH, 9 mpodeccopos,
93 nokTtopa M KaHAuAaTa Hayk, modtd 90 MomomsIx
cnenuanucros. [IHMWuepmer corpyaHuyaer co MHO-
TUMHM OTEUYECTBEHHBIMH METAJTyprU4eCKUMU U Ma-
HIMHOCTPOUTEJIBHBIMU TPEANPUATUSAMH, a TaKXkKe C
3apyOeKHBIMH TAPTHEPAMH.
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