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TeopeTndeckme OCHOBbI METaJITypPrim

YAK621.785:669.1.08.29

AHanun3 CTPYKTypbl 3/1IEKTPOB3PbIBHbIX
KOMMO3ULMOHHbIX NMOKPbITUA CUCTEMDI
TiC — Mo nocne an1eKTPOHHO-MNY4YKOBOM
00paboTKM

A. A. Pomanos', E. H. Flonyaposa', E. A. Byposckux!,
B. E. l'pomos!, 10. ®. UsaHos?-3, A. [I. Tepecos?-

! Cubmpckwii rocyapCTBeHHbIN MHAYCTPUATbHBIA YHUBEPCUTET, T. HOBOKY3HELK.
E-mail: romanov_da@physics.sibsiu.ru

2 YHeTUTYT CnbHOTOYHOI aekTpoHmku CO PAH, r. Tomck.

3 HaumoHabHbiii NCenenoBatenbeknii TOMCKWI MONMTEXHUYECKWIT yHuBepcUTeT, I. TOMCK.

MpoBeneHo MOAULIMPOBAHNE BbICOKOWHTEHCMBHLIM 3MIEKTPOHHBIM MYy4KOM 3JIEKTPOB3PbIBHBIX KOMMO3ULIMOHHBIX
NoKpbITUIA cucTeMbl TIC — Mo. BbinonHeHb! uccneaosanmns GasoBoro M aNEMEHTHOTO COCTaBa NOBEPXHOCTHOIO Cos
cranu Hardox 450, nofBeprHyToro aieKTpOB3PbIBHOMY HamMbIEHUIO KOMMO3ULIMOHHBIM NOKPbITUEM cucTembl TiC —
Mo 1 nocneaytoLemy 06/1y4EHNIO BLICOKOMHTEHCUBHBIM SNIEKTPOHHBIM MY4KOM CyOMMIIMCEKYHAHOW AIUTENBHOCTY.
YCTaHOBNEHbI PEXUMBI 3NIEKTPOHHO-MYYKOBO 00paboTku, no3songiowme GopmMupoBaTh NIOTHbIE (C 3ePKabHBIM
Gneckom) MOBEPXHOCTHbIE CIoM, 06naaatoLLme CyOMMKPOKPUCTANIMIECKOI CTPYKTYPOIA Ha OCHOBE kapbuaa TUTaHa u
MonnbaeHa. BbinonHeHHbIE MCCNeN0BaHMs MOKa3bIBAOT, YTO ANEKTPOHHO-NY4KOBas 00paboTka aNeKTPOB3PLIBHOIO
MOKPLITUS, OCYLIECTBNIIEMAs B PEXWUME MNABNEHMS, MPUBOANT K GOPMUPOBAHUIO CTPYKTYPHO- U KOHLIEHTpa-
LIMOHHOOAHOPOMHOIO MOBEPXHOCTHOIO CHOS.

KrioueBble CnoBa; aNneKTpPOB3PLIBHOE HaMblIEHE, ANEKTPOHHO-My4koBas 00paboTka, kapbup, TuTaHa, MonubaEH, CTPYKTypa.

Modified electric-explosive composite coatings of TiIC—Mo system with high intensity electronic beam. Completed
research of phase and element composition of the surface layer of Hardox 450 steel subjected to electroexplosive
application of composite coating of TiIC—Mo system followed by effect of high intensity electronic beam of sub-
millisecond duration. Discovered electron beam treatment modes enabling generation of full glossy dense surface layers
with sub-microcrystallic structure based on titanium carbide and molybdenum. Completed research shows that electron
beam treatment of electroeexplosive coating in smelting mode results in generation of structural and uniform concentration
surface layer.

Keywords: electroexplosivedeposition, electron beam treatment, titanium carbide,molybdenum, structure.
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TexHosorn4eckmne npoLecchbl MeTaanyprim

YAK669.168

Pa3paboTka koMmnsekca
TeXHOJIOrM4eCKUX peLueHnmn,
oGecneynBaloLLUX MMNopTo3aMeLl,eHue
MapraHueBou npoayKuuu.

YacTtb 1. AHanNu3 pbiIHKa MapraHua m
npo6nemsbl o6ecneyenuns Poccumn
MapraHueBou npoaykuuemn

A. H. Ceperun

@My “UHMnqsepmer um. W.1.bapanHa”, r. Mockea. E-mail: ferrosplav@chermet.net

MposefieH aHanu3 chep NPUMEHeHIst MapraHLA [i/1sl POM3BOACTBA CTaneli M CrinaeoB. VccneaoBaHbl 3akOHOMEPHOCTU
Pa3BUTUS NPOM3BOAICTBA MAPraHLIEBLIX CMIABOB B 3aBUCUMOCTM OT PasfinyHbIX GakToOpoB. AHANM3NPYETCA CTPYKTYpa
NpouU3BOACTBA W NOTPEBEHMS MAPraHLIEBLIX PY[Ibl 1 CNIABOB, B TOM YMCNE MO CTPaHaM, KOMNaHUSM, BUIaM CMNaBoB.
O6CyxnaoTCs AMHAMMUKA M3MEHEHMS LIEH Ha Pa3NMYHbIE BUbI MapraHLIEBOi NPOAYKLIMM 1 $aKTOPbI, BIMSIOLLINE Ha
LieHo06pa3oBaHme. [letanbHo aHanM3upyeTcs 06ecreyeHme NPOMBLILLIEHHOCT POCCUN MapraHLEBbIMU CiaBamy,
BKJII04as Cbipbe, POV3BOAUTENEl CNNABOB, 0CBOEHHbIE M pa3pabaTbiBaeMble TEXHONOMN.

Knioyesble cnosa: Mapradeu, MapraHuesas pyaa, MapraHueBsbie Crnasbl, deppomapraHeLl, CUinkoMapraHel, Maprasew,
METAJIIMYECKUIA, ANEKTPOJIMTUHECKMIA MapraHeL,

The applications of manganese for the production of steels and alloys were analyzed. The regularities of development of
manganese alloys production were investigated depending on various factors. The structure of production and
consumption of manganese ore and alloys, including countries, companies, types of alloys were analyzed. The change
price movement on different types of manganese products and factors influencing the pricing was discussed. The
support of Russian industry of manganese alloys, including raw materials, manufacturers of alloys, developed and
developing technologies were analyzed.

Keywords: manganese, manganese ore, manganese alloys, ferromanganese, silicon manganese, manganese metal, electrolytic
manganese
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CoBeplLueHCTBOBaHUE TEXHOJI0MrMu
npou3BoACTBa KOPPO3MOHHO-CTOMUKOM
NPOBOJIOKU OJ1 CKBAXVUH HedTv v rasa

I'. H. 'ypbsiHoB, b. M. 3yes
OAQO “HWUWMetuns”, r. Marnutoropek. E-mail: ggnbelorhome@rambler.ru

lNoka3aHo BAMSIHWE PEXWUMOB U3rOTOBNEHMS MPOBOJIOKW U3 NIETMPOBAHHBLIX CTAEN HA CTOMKOCTb K KOPPO3MOHHOMY
PaCcTPeCKUBAHMIO B CEPOBOAOPOACOAEPXALLMX cpenax. [lononHuTensHas 06paboTka NPOBOAOKM HA FOTOBOM pasmepe
CYLLECTBEHHO MOBBLILLIAET €€ KOPPO3UOHHYIO CTOAKOCTb.

KnioueBble Cnoga: NpoBOsIOKa, KaHaT, CEPOBOAOPOL, PACTArMBAIOLLME HANPSHKEHNS, CYNbOUIHOE PACTPECKMUBAHME, CKBAXMHHbIE
paboTbl, JoNoNHUTENbHAs 06paboTka, 3KCryaTaLYoHHas CTOMKOCTb.

Demonstrates the impact of wire production of alloyed steels on resistance to corrosion cracking in hydrogen sulfide-
containing environments. Additional processing of finished wire significantly improves its corrosion resistance.

Keywords: wire, rope, hydrogen sulfide, tension stress, sulfide cracking, well work, additional processing, service durability.
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Cywika MOHOJIUTHbIX OFrHEeynopos
npu o4HOCTOPOHHEM Harpese

B. H. AntoHoB, ®. I'. U6parumoB

Marnurtoropcknii rocyapcTBeHHbIN TexHndeckwi yuusepeutet um I.W.Hocoga, r. Marumtoropck.
E-mail: ties magtu@mail.ru

[Np1BEAEHO aHANMTUYECKOE ONMCAHME NPOLIECCA CYLLKM MOHOMMTHBIX OTHEYNOPHBIX MATEPUANOB NPY OAHOCTOPOHHEM
WHTEHCVBHOM Harpese. BbiBeeHbl 3aBUCMOCTH, NO3BOSISIOLLME ONPEAEUTL U3MEHEHME TEMNEPATYPbI Ha HarpeBaemoin
MOBEPXHOCTM OT BPEMEHU NPU NOAAEPXAHWUM MOCTOSHHOM CKOPOCTW NPOABUXEHUS GPOHTA UCTIapeHUst (CYLLKW) 1
NPOAOMXMTENBHOCTM CYLLKM MaTepuaia OnpeaeneHHO TONLUMHBI.

KntoueBble cnosa: cyLuka, ppOHT UCrapeHusl, NPOLOMXUTENBHOCTb CYLLKW, PACTIPEENeHIe TEMMEPATYP.

An analytical description of drying process of monolithic refractory substances upon one-side heating has been
produced in the article. Relations that help to determine the change of temperature on the heated surface depending on
time while maintaining constant velocity of advancing drying front and duration of drying of certain thickness layer of
substance have been deduced as well.

Keywords: drying, evaporation front, continuation of drying, temperature distribution.
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YAK622.76:669.712.1

Pyaa pnga ynydyweHuvs nokasatenem
arnogomMeHHOro npon3BoAcTBa

B. J1. Tpywio, B. A. YTkoB

HaumoHaneHpi MyuHepasibHO-ChipbeBoit yHuBepcuteT “TopHbii”, r. Cankt-lletepbypr. E-mail:
trushko@spmi.ru; kafmetall@mail.ru

YBenuyeHve 10M Xene3opyaHbIX KOHLEHTPATOB B COCTABE arfIoMePaLVOHHBIX LLMXT YXyALIAET UX ra30MPOHMLIAEMOCTD.
B pesynbTaTe yMeHbLLATCS CKOPOCTb CEKaHUS U NPOM3BOAUTENBHOCTb arloMePaUMOHHbIX MalLMH, CHUXaIOTCS
MPOYHOCTb aryiomepara M TeXHUKO-3KOHOMUYECKME NOKa3aTenu paboTbl JOMEHHbIX neyeid. [Ins noBblleHs
ra3onpoHULLAEMOCTU arfIoLWMXTbl NPUMEHSIIOT KOMKYioLLme Ao6aBku. Ho OHW 3a4acTyio 0TpULATENbHO BAUSIOT Ha
CofepXaHme B arnomepare xenesa. lccnenosaHo BnsHUE Ha OKOMKOBAHWE LLUIMXTbI, COAEPXALLIEN TOHKOM3MENbYEHHbIE
KOHLLEHTPaTbI, [Jo6aBky 60raToii Xene3om 0Te4eCTBEHHOI NOAMAUCTIEPCHOM aropyabl AKOBNEBCKOrO MECTOPOXAEHMS.
BbisiBNEHO, 4TO 3Ta pyAa CrnocobHa CyLECTBEHHO YNYHLLMTb OKOMKOBAHME KOHLIEHTPATOB M B 2 — 4 pa3a YMEHbLLMTb
ra30AMHaMM4YECKOE COMPOTUBIIEHNE arfIoMEPaLWOHHOI LWKXTbI. O6ECNeYMBAETCS BO3MOXHOCTb CYLLIECTBEHHO MOBLICUTL
NPON3BOAMTENBHOCTb arfIOMePaLMOHHBIX MaLUWH, YBENUYUTL BbICOTY CIEKAEMOrO Closl, 611aroaaps Yemy 3KOHOMMTb
TEXHOMOrMYECKOe TOM/MBO, YAYHLLIMTL NPOYHOCTb arfioMepara, NMoaHSTb NPOM3BOAUTENBHOCTL AOMEHHbIX NeYei ¢
9KOHOMMEN I0POrOCTOSILLEr0 KOKCa. MonyyeHHbIe pesynbTaTbl SBNSOTCS OCHOBAHMEM AN1S OPraHU3aLmy 1 NPOBEAEHMS
KPYMHOMACLUTAOHbIX MPOMbILLAEHHbIX MCMbITAHMIA.

Kntouesble Cnoga: arnopysa, Xene30opyaHblii KOHLEHTPAT, arfioMepaums, CKOPOCTb CrieKaHusl, ra30iMHaMUYECKOE COMPOTUBIIEHME,
NPOM3BOAMTENBHOCTb, MPOYHOCTH arniomepara, AKOBNEBCKHIA PyHUK.

The permeability of the sinter charge deteriorates with the increased quantity of iron-ore concentrates. Therefore
sintering rate, performance of sintering machines, agglomerate strength and the techno-economic performance of the
blast furnaces are reduced. For this reason to increase the permeability of the sinter charge used additives. But they have
a negative impact on the agglomerate iron content. In this paper investigated the influence on the charge pelletizing of
polydisperse sintering ore deposits “Yakovlevskoye, containing finely divided concentrates and additives with a high
content of iron. It was found that this ore can significantly improve the pelletizing of concentrates and reduce the gas-
dynamic impedance of sinter charge two — four times, increase the height of the sintered layer and the possibility to
improve the performance of sintering machines, thereby reducing fuel consumption. Thus the saving of expensive coke
is achieved due to the improvement of agglomerate strength and production of blast furnaces. The obtained results are
the basis for the large-scale industrial testing organization.

Keywords: sintering ore; iron-ore concentrates; agglomeration; sintering rate; gas-dynamic impedance; performance; agglomerate
strength; “Yakovlevsky” mine.
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CynbpamMunHOBBINA 3J1IEKTPOJIUT NY)KEHUS
XXeCTn — OT ugeun 00 NpPpoMbILLUNIEHHOro
npou3BOACTBA

B. . Bunorpapos, 1. M. Kauep|, I'. C. l'ynsesa,
B. A. MNapamoHoB, T. 1. MockeuHa, P. X. UnanoBa

@My “UHMnqepmer um. W.I1. bapanxa”, r. Mocksa. E-mail: vinogradov-52@mail.ru

25 net Hasap B pamkax HUP otpacnesoro 3aka3a Ne 10192 6bina pakTuyecku ¢ YMCTOro IncTa Hayata pabota no
CO3JaHWI0 HOBOTO 3KOJIOMMYECKM YUCTOTO MEKTPOAMTA JIYXEHWS B3aMeH [eICTBYIOLEHA 6a30BOi TEXHONOMMM
“eppocrtan”. Yxe B 1993 r. cocTosncs nepeBos Ha HOBYID TEXHOMOTMIO NEPBON MPOMbILLAEHHOW IUHUM
3NIEKTPONIMTUYECKOTO JyXeHNs Ha KaparaHanHCKOM MeTanypruyeckomM koMbutare. Mpouecc bbin BHEAPEH Ha NSTH
NMHUSIX NyxeHns B Poccum n KasaxctaHe. 10 HOBOW TEXHONOTWM NPOM3BEAEHO OKONO 6 MIH. T XecTu. B cratbe
ONMMCaH NpoLece NabopaTopHOIi NPOPaboTKY TEXHONOTWM, ONbITHO-NPOMBILLIEHHOTO 0NPO60BaHNS, BHEAPEHNS U
OCBOEHMS! 3KOJIOMNYECKM YUCTOI TEXHONOMM JyXeHusl. CTaTbsi NMOCBSILLAETCS NaMsiTV NEPBOTO PYKOBOAMTENS paspaboTky
Wbl MonceesHb! Kaugep.

Knioyesble CoBa: 3NEKTPONMTUYECKOE NTYXEHNE, XECTb, GeppocTaH, CynbGpaMUHOBbIN ANIEKTPONT, BHELPEHWE B NPOU3BOLCTBO,
MPOKCAMUH.

25 years ago scientific research within the scope of industry order No. 10192 involved commencement of development
of new ecologically pure tin plating electrolyte instead of base ferrostan technology. In 1993 the first industrial tin plating
line at Karaganda metallurgical plant was transferred to the new technology. The process has been implemented on 5 tin
plating lines in Russia and Kazakhstan. About 10 million tons of tin were produced with the new technology. The article
describes the process of laboratory development of technology, industrial testing, implementation and mastering of
ecologically pure tin plating technology. The article is dedicated to the memory of Ida Moiseevna Katzer, first head of
development.

Keywords: electrolytic tin plating, tin, ferrostan, sulfamate bath, production implementation, proxamin.
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KoHTpOsb MeTannypruyeckoro npou3BoAcTBa U MeTaa10npoayKUmm

YAK62-551.454

YnpasneHe AMHaMUKON Harpesa ctanu

B ABYX30HHON 3JIEKTPUYECKOU neuun
COMNpPOTUBJIEHUNA C AEeTEePMUHNPOBAHHbLIM
perynsaTopom temnepartypbl

10. E. BopoHLoB

Ypansckwii penepanbHbiii YHUBEPCUTET, VIHCTUTYT DEANOINEKTDOHVKN U MHOOPMALIMOHHBIX
TexHonorni, kagenpa Astomarvkn, r. Exarepun6ypr. E-mail: vorjohn@inbox.ru

PaspabotaHa Moaenb afanTUBHOW CUCTEMbI PErYNMPOBAHWUS TEMMNEPATYPbl ABYX30HHOW 3NEKTPUYECKOHA Neyun
CONPOTUB/EHNS C AETEPMUHMPOBAHHLIM 3AANTUBHBIM PETYISTOPOM B MporpaMmMHoii cpeae Matlab. C nomowbio
[JaHHOW MOAENW NonyYeHbl rpacdukv NepPeXofHbIX MPOLIECCOB Harpesa cTanm 17X18H9.

KnioyeBble CnoBa: aanTaums, HaCTPONKM, PErynaTop, anantueHas cucTema.

Model of an adaptive system for control temperature in dual-zone electric resistance furnace with determined adaptive
controller was developed by means of Matlab software. Using this model Characteristics of transient processes of steel
17X18H9 heating were obtained.

Keywords: adaptation, tuning rules, regulator, adaptive system.

o4

ITPOBJTEMbI YEPHOV METAJITYPTN Y MATEPUAJIOBELEHNS 2015 Ne 3


Наташа
Текст

Наташа
Текст


Marepmanose,quMe n HOBble Mmarepuarsibl

YAK669.539.382:669.17

dopmupoBaHue CTpykTypHO-(pa30BbIX
rpaaAueHToOB B pesibcax
npuv AAvTesibHOM 3KcrlyaTauumn

10. ®. Usanos!:2, K. B. Moposog?, O. A. Meperynos?,
B. E. l'pomog?, H. A. Monosa?, E. J1. Hukonenko?

TMHCTUTYT cunbHOTOYHOI anexTpormukn CO PAH, 634055, Tomck, np. Akagemuueckuin, 2/3,
e-mail; yufi5d@mail.ru

HauvoHanbHblii MCCnenoBaTeNbCKuii TOMCKMIA FOCYAaPCTBEHHbII YHUBEPCUTET,

634050, Tomck, np. JleHuHa, 36

SCUGMPCKUI rOCYAAPCTBEHHBIA MHAYCTPUANbHLIA yHUBEpCuTeT, 654007, HOBOKY3HELIK,
yn. Kuposa, 42, e-mail: gromov@physics.sibsiu.ru

“TOMCKUI rOCYAPCTBEHHbIA APXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET,

634003, Tomck, nn. CongHas, 2

MpuBeaeHb Pe3yNbTaThl aHaNM3a 3BOMIOLMM CTPYKTYPbI U $pa30BOr0 COCTAaBa NOBEPXHOCTHOIO Closi penbcoB P65 B
MCXOAHOM COCTOSIHUM W NOCAE 3KCryaTaumu. [MokasaHo, YTo akcnyataums penbCoB COMPOBOXAAETCS U3MEHEHUEM
CTPYKTYPHO-(a30BOro COCTOSIHMS MaTepuana Ha rnyouHy He meHee 2 MMm. OnpeneneHbl ANEMEHTbI CTPYKTYPbI,
CNOCOBHbIE IBNSITLCS KOHLIEHTPATOPaMU HANPSXEHNSI.

KnioueBble €noea; penbcul P65, akcnayataums, FpagueHT, 3BOMIOLMS CTPYKTYPLI U $pa3oBoro CocTaea.

The analysis results of the structure and phase composition of P65 rails surface layer in initial state and after operation
are presented. It is shown that rails operation is accompanied by the material structure phase states change at the more
than 2 mm depth. The structure elements capable to be the stress concentrators are revealed.

Keywords: P65 rails, operation, gradient, evolution of structure and phase composition.
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BnnaHue peako3emMesnbHbIX 3JIEMEHTOB
Ha KOMIJIEKC MeXaHN4YeCKUX CBOUCTB
M KOPPO3NOHHYIO CTOUKOCTb

HU3KoyrnepoaAucTom
asoTocoAaepXxallen HepXxaseloLen
cTanu

E. A. Bpanuukas, B. B. I'yk, 0. A. NMak, I'. A. dununnos,
A.T. lUnamueB

@My “UHMqepmer um. W.I1. bapauxa”, r. Mocksa. E-mail: iqs12@yandex.ru

B maHHoii paboTe NpoBeieH CPaBHUTENBHBIN aHANIM3 KOMMNEKCA MEXaHUYECKMX W aHTUKOPPO3MOHHBIX CBOUCTB HOBOM
HePXaBeloLLeii CTaM NPUMEHUTENBHO K AaNbHEMLLEMY COBEPLUEHCTBOBAHMIO U YAELLIEBNEHWIO NPOM3BOACTBA U3 Hee
MeTa/INonpoKara pasnnyHoro coptamenTa. ccnenosana HepxaseioLas KOppPO3MOHHOCTONKAS a30TOCOAEpXaLLast
cranb 03X17HIAM3, MUKpPONErMpoBaHHas PeAKO3EMENbHBIMM AIEMEHTaMM.

KnioyeBble CNoBa: HepXaBeloLLas CTaJlb, KOPPO3VOHHAK CTOMKOCTb, MEXaHIYECKIE CBOVICTBA, JIErMPOBAHIE 830TOM, arpecCuBHas
cpena, MeXKPUCTAIIIUTHAS KOPPO3us, CTPYKTYpa CTanu

In this study the comparative analysis of a complex of mechanical and anticorrosion properties of new stainless steel in
relation to further improvement and reduction in cost of production of metal rolling of various range from it is carried
out. The stainless nitrogen-containing steel 03X17H9AM3 microalloyed by rare-earth elements is investigated.

Keywords: stainless steel, corrosion resistance, mechanical properties, alloying with nitrogen, aggressive medium, intercrystalline
corrosion, microstructure of steel
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UccnepoBaHue ObiCTpO3aKasieHHbIX
cnnaBoB Zrg Ni,;,Si; n Zrg,Ni,; Sig

H. A. Apytionsant-2, A. 0. 3aitues' 2, C. ®. lynaes!,
K. B. Kanmbikos!, ®. C. Moucees', H. J1. depoTtoBa?

" Xumumyeckwi paxynster MIY um. M.B. Jlomorocosa, . Mocksa. E-mail: naarutyunyan@gmail.com
2. @ryr “LHnnqepmer um. W.1. bapauna’, r. Mocksa. E-mail: aizaitsev1 @yandex.ru

BbinonHeHo nccnefosatme ObicTpo3akaseHHbix cniasos ZrNi, Sis u Zre,Ni, Sig. Onpenenenbl Temneparypa u
3HTasbNMA Nepexoaa U3 aMopedHOro COCTOSHISA B KPUCTANNMYECKOE, M3MepeHa TBepaocTb. O600LLEHb UMEIOLLMECS
CBEJIEHUS O BIUSIHWW ManbIX 100aBOK KPEMHMS HA CTEKN000PA3YIOLLYI0 CNOCOOHOCTb CrIABOB HA OCHOBE LIMPKOHMS.

KnioueBble cnoga: amopdHble MeTaauyeckue cnnasbl, aMmopdHbie cnnasbl Zr — Ni — Si, mManbie go6aeku, amopdusaums,
TeMneparypa Hayasna kpuctanmsaumm

Rapidly quenched Zrg;Niy Si, and Zr,Ni,Sig alloys were studied. Temperature and enthalpy of transition from amorphous
to crystalline state were determined, the hardness was measured. The available information on the effect of small
additions of silicon on glass-forming ability of zirconium-based alloys is summarized.

Keywords: Amorphous metallic alloys, amorphous Zr — Ni — Si alloys, small additions, amorphization, crystallization temperature
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Jsonouuda KapouaHom u gpedpeKTHomn
noacucTem ctanm ¢ 6eMHNTHOM
CTPYKTYypou npu aedopmauuu

B. E. l'pomos!, E. H. Hukutunal, 10. ®. UsaHos?-®

! Cubupckwii rocyapCTBeHHbIN MHAYCTPUATbHBIA YHUBEPCUTET, T. HOBOKY3HELK.
E-mail: gromov@physics.sibsiu.ru

2 WneTutyT cubHoTO4HOI anekTpoHuku CO PAH, r. Tomck, E-mail: yufi55@mail.ru

3 Hayuro-nccnenosaresnsckuii TOMCKWIE MIOSATEXHIYECKMI YHUBEPCHTET, T TOMCK,

MeTogamu NpOCBEYMBAIOLLEI INEKTPOHHOM ANGPAKLMOHHOA MUKPOCKONUU BLINOAHEH KOMMYECTBEHHBIA aHANM3
3BonoUMM ieeKTHOI 1 KapbuaHoW noacucTem ctanu ¢ 6eMHUTHOI CTPYKTYpOid Npu fedopmaumn cxatnem o
36 %. OnpeaeneHbl 3aBUCUMOCTM OT CTeneHn AedhopMaLymn NPOAOALHbIX 1 NOMEPEYHbIX PA3MEPOB YaCTUL, LIEMEHTUTA
B 06beme KpucTannos BeliHuTa, 00bEMHOI A0MM YaCTUL, LEMEHTMTA 1 OCTATOYHOrO ayCTEHUTA, CKANISIPHOI MAOTHOCTY
Jucnokaumii, 0bbema matepuana ¢ MUKpPOLBOIHMKAMM, Pa3MepPOB (pParMeHTOB, KOMMYECTBA KOHLIEHTPATOPOB
HaNPSXKEHWIA U LINPUHBI KOHTYPOB SKCTUHKLMMW. BbiNonHEHa OLEHKa AanbHOAEACTBYIOLMX MOMEN HAMPSKEHWNA.
OBCyxaeHbl BO3MOXHbIE MPUYMHBI CTANIAHOCTA M3MEHEHUS MAPaMETPOB KapOmaHoN ¢asbl U AUCNOKALMOHHOM
CybCTPYKTYPbI C AedopmaLmeii.

KntoueBble cnoea: CTaJlb, OeiH1THas CTPyKTYypa, ,u,eq)opmau,wﬂ, LIEMEHTUT, ANCNOKALMOHHAdA cy60prKTypa, JBONIOLMSA, nong
HaNpsXEHWIA.

The quantitative analysis of carbide and defect steel subsystem with bainite structure under compression deformation up
to 36 % is carried out by methods of transmission electron diffraction microscopy. The dependences on deformation
degree of longitudinal and transversal cementite particles sizes of bainite crystals, volume parts of cementite particles and
residual austenite, scalar dislocation density, material volume with microtwins, fragment sizes, number of stress
concentrators and contours extinction width are determined. The evaluation of far acting stress fields is carried out. The
possible reasons of parameters change stages of carbide phase and dislocation substructure are discussed.

Keywords: steel, bainite structure, deformation, cementite, dislocation substructure, evolution, stress fields.
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NHpopmauyns

BHUMAMETMALL Ha coBpeMeHHOM
3Tane pa3BuTud

Bceepoccuiickuil HaydyHO-UCCIIEI0OBATEIbCKUNA U
MPOEKTHO-KOHCTPYKTOPCKHIA HHCTUTYT METAJLTy priuye-
ckoro MammHocTpoerns (BHUMMETMALILL), kotopsrit
HOCHT MM$I CBOETO CO3/1aTelIsl — akaJieMHKa AJieKcaHapa
WBanosnya LlenmkoBa, B 2015 rogy orMeudaeT cemu-
JECSATUIIETHE CO BPEMEHH CBOETO OCHOBAHMS.
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