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TeopeTnyeckne 0CHOBbI MEeTaulypriv

YAK 669.189:621.746.047

O B/INSSTHNM KOHLLEHTPaALUWMOHHOM
3aBMCMMOCTU OOBbEMHOM yCaaKku
¢da30BOro nepexopa Ha napameTpbl
“meArkoro ooxaTuva” npmv saresepneBaHUN
HenpepbIBHOJINTOrO CTasZIbHOMO CJINTKA

B. B. BuHorpapog', A. B. Kyknes',
E. IN. BuHorpaposa?, A. M. JIoHruHos',
. J1. TaxxenbHukoBa'

1 oryri “yHNyepmem um. U.MN.6apduHa’, 2. Mockea, E-mail: vvvinogradov@mtu-net.ru.
2 @I'BYH “UrY um. B.A. TpanesHukoea”, 2. Mockea, yn. lpoghbcoro3Has, 0. 65.

PaspaboTtaHa KoMMblOTEPHas Mogenb pacyeTa napameTpoB “MArkoro obxartus” 3aTBepaeBatoLlero
HenpepbIBHONMTOrO cruTka. MpeanoxeHa MeToauKa, NO3BONAOLLAN YUUTLIBATL 3aBUCUMOCTb KOIPdHLMEHTA
obbemHOM ycaakn MeTansia npu M3MeHeHn (asoBoro COCTOSHUA OT KOHUeHTpauuu yriepopa €, (C).
YcTaHOoBMeHbl 06MacTu 3Ha4eHWn HavanbHbIX KOHLEHTpaLWi yrnepoaa B CTansx, B KOTOPbIX MpuU y4yeTe
(byHKLMOHarbHO 3aBUCUMOCTH €,(C) KpUBbIE HArpyx)eHus, Mo CpaBHeHuIo ¢ BapuaHTom ¢ (C) = const, ByayT
BbILLIE, HVXE MM MEHSITLCS MECTaMu Mo XOA4y npoLiecca obxatus.

KnioyeBble cnosa: KOMMNbOTEPHAA MOAEb, obxatue, KpuBad obxatus, Hel'lpeprBHOJ'IVITOPI CITUTOK,
3aTtBepAaeBaHue, 00beMHas ycanka, (DQSOBOG COCTOAHME.

A computer model has been developed for calculating the parameters of the “soft reduction» of a continuously
cast ingot in the course of solidification. A technique has been proposed that allows taking into consideration
the dependence of the metal volume shrinkage coefficient due to changes in the phase state on the carbon
concentration ¢,(C). The ranges of the initial carbon concentrations in steels are established, in which, taking
into account the functional dependence ¢,(C), the loading curves, in comparison with the option €,(C) = const,
will be higher, lower, or change places during the compression process.

Keywords: computer model, reduction, reduction curve, continuously cast ingot, solidification, volume
shrinkage, phase state.
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YAK621.771.001: 620.17

CaBurosbie NpoLeccbl NPy NpPoAoJ/ibHOMN
npokaTke 3arotoBok u popmmpoBaHue
noTpeduTenbCKNX CBOMCTB NpokKaTta

K. B. Bonkos, H. O. JlusaHoBa, A. H. HukynuHn,
r. A. dununnos

@ryn “UHnqyepmem um. U.IN. BapouHa”, Poccusi, 2. Mockea. E-mail: igs12@yandex.ru

PaccMoTpeHbl ycrnoBus pasgeneHnst npu npokaTtke MOMEpPevHOro CeYEHWS 3aroTOBKW Ha CTPYKTYPHO-
AedOopMaLMOHHbIe ANeMeHTbI ¢ 06pa3oBaHNEM NMNACTUYHBIX W KECTKWX 30H, UX POMb W y4acTie B pa3BuTUM
CABWrOBbIX CMeELeHnit MeTanna, (pOopMUpOBaHMN CTPYKTYpbl MeTanna v ChyxebHbIX CBOWCTB rOTOBOrO
npokata. OCHOBHOM 3adhdekT B AedhopmaLMOHHONM NpopaboTke MakpOCTPYKTYpbl CXOAHOMO NIUTOrO MeTanna,
HafensoLLMiA rOTOBBIN NPOKaT HEOOXOAUMBIMM NOTPEOUTENLCKMMI CBONCTBAMM, 3aBUCUT OT MHTEHCUBHOCTM
W TPAEKTOpUM PasBUTUS COBMIOBBIX MPOLIECCOB B MNACTUYHON 30HE 3arOTOBKM.

KnoyeBble cnosa: npoaosibHaaA npokatka, ned)opmauvm, MaKpOCTPYKTypa, 3aroToBKa, npokat, CABMIOBblE
npoLecchbl, HaNPAXeHNA, MexaHn4eckme CBOICTBA, Ka4ecTBo.

The separation conditions during rolling of the cross-section of billets into structural-deformation elements
with the formation of plastic and rigid zones, their role and participation in the development of the metal shear
displacements, the formation of the metal structure and service properties of the finished rolled product are
considered. The main effect in deformation processing of the macrostructure of the initial cast metal, which
endows the finished rolled product with the necessary consumer properties, depends on the intensity and
trajectory of the development of shearing processes in the plastic zone of the billet.

Keywords: lengthwise rolling, deformation, macrostructure, billet, rolled product, shearing processes, stress,
mechanical properties, quality.
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TexHosiorm4eckme rpoLecchbl MeTasaaypriv

YAK 669.14.018.294.2

AHanun3 HacnepoBaHua nedeKToB
npuv Nnpou3BoacTBe PesibCoOB U3
HenpepbIBHOJIUTON 3aroTOBKU U
noBbILLEHNE KaYyeCTBa pPefibCOBOM
npoaykuum Ha TOO “AKTIOOMHCKUIA
pesibcoOanoyHbin 3aBoa”

. C. Benoycos', A. H. Bopuog', O. B.JluBaHoBa',
A. B. Kyknes', I'. A. Dununnos’, K. B. Bonkos?,
C. IN. 3yoos3, M. C. Ky3HeuoB®

1@ryri “UHUNyepmem um. U.MN.bapduHa’, 2. Mockea. E-mail: iqs12@yandex.ru
2TOO “AkmrobuHcKull pesibco-6as104HbIl 3a800”, 2. Akmobe, pecnybnuka KazaxcmaH.
3 AO “Ypanbckasi Cmanb”, 2. Hoeompouuk OpeH6ypackoli 0671.

BbinomnHeHbl MCCNeAoBaHUst MO OnpedeneHnto M Knaccudukauum nedekToB, SBASIOWIMXCA MPUYMHON
0T6paKoBKM PenbCOBOM NPOAYKLMM, MPOU3BEAEHHON . U3 HEMPEPbIBHONMTLIX 3aroToBoK (H/13). YcTaHoBneHo,
YTO BbISIBNEHHbIE AedekTbl B penbcax obycnoBneHbl kavectBom HI13. B pesynbTate npoBefeHHbIX
MeponpusTUiA  BbINO  AOCTUTHYTO COOTBETCTBUE CTPYKTYPbl M MEXaHWYECKMX CBOWCTB AENCTBYHOLLMM
TEXHUYECKUM HOPMaTMBHbIM TpebGOBaHWSM K PenbcoBOW MpOAyKUMW. B uTore BbIXOA FOAHOM MPOAYKLMM
noseaeH 10 97,5 %.

KntoueBble croBa: Bbinnaska, BHeneyHas obpaboTka, npokatka, Tepmuyeckas 0bpaboTka, penbcosas CTanb,
HenpepbIBHONMTAs 3aroToBKa, AedeKTbl, MakpOCTPYKTypa, MUKPOCTPYKTYpa.

Studies have been carried out to identify and classify defects that are the cause of rejection of rail products
produced from continuously cast billets (CCB). It was established that the identified defects in the rails are due
to the quality of the CCB.As the result of the performed measures, the compliance has been achieved between
the structure and mechanical properties and the current technical standardized requirements for rail products.
Ultimately, the yield of finished products was brought up to 97.5 pct.

Keywords: steelmaking, out-of-furnace processing, rolling, thermal treatment, rail steel, continuously cast billet,
defects, macrostructure, microstruture.
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YAK 620.93

PaanauuoHHbie UK ropenkm HOBOro
NOKOJIEHUSN OJI9 MeTannyprum m
MeTannooopabdboTKu

H. 9. Bacunuk', E. A. Kpbimog?, O. A. Cka4ykoB?,
B. M. LUmenes'’

" @rbYH ®UL] X® PAH um. H.H. CemeHoea, 2. Mockea. E-mail: vasnja@mail.ru.
2 @ryin “YyHnnqepmem um. U.I1. BapduHa”, 2. Mockea. E-mail: oa_skachkov@mail.ru.

PaspabotaHa KOHCTPYKUMSI W W3rOTOBMEH 3KCnepuMeHTanbHbIi obpasel uHdpakpacHon (UK) ropenku,
Ha KOTOPOM peanu3oBaH W AKCMEepPUMEHTanbHO MCCMEAOoBaH YCTOMYMBLIA PEXUM TOPEHUS MPU CKOPOCTSX
[BKEHUS1 ra3oBO3OYLIHOW CMecW, 3HauuTenbHO (Bonee 4 pa3) NPEeBOCXOASLMX CKOPOCTb TOPEHUs.
KoHcTpykums VIK ropenku cogepkut SnemeHTbl 13 KaponpOYHbIX KapoCTOMKUX MaTepuanos, paboTatoLLmx
B 0611aCT UHTEHCMBHOTO TennoobmeHa ¢ 30HOW ropeHus. ObecneunBaeTcs CTabUMbHBIN PEXUM FOPEHNS
C YAenbHOM MoLHocTbio 6onee 5 MBT/M? 1 BbICOKME SKOMOrMYECKie XapakTepucTuku. 3ameHa dakenbHbIX
ropenok ¢ TUMMYHbIM 3HavyeHneM paguauuonHoro KM 18 — 20 %, Ha paguaunoHHble TOpenku HOBOro
nokoneHus ¢ paguaunorHeiM K[ 6onee 70 % no3BONMT B HECKOMBKO pa3 COKPATUTL PAcXOZ rasa 1 Bpemst
HarpeBa MeTanna, ynyyluTb TEXHUYECKME XapakTEPUCTUKM U MOBbLICUTL SKOHOMMYECKYID APdEKTUBHOCTL
MeTarnnypruyeckoro NeYHoro 06opyaoBaHus.

KnioyeBble cnosa: I/IH('.bpaKpaCHble FOPENKK, peKynepatuBHbIE JNEMEHTI, )KapOCTOVIKVIe martepuansbl,
Kaponpo4Hble MaTepnanbl.

The design was developed and an experimental sample was produced of an infrared (IR) burner, where a
stable combustion regime was realized and experimentally studied at gas-air mixture velocities significantly
(more than 4 times) exceeding the burning rate. The IR burner construction contains elements of heat-resistant
materials operating in the conditions of intense heat exchange with the combustion zone. A stable combustion
condition with a specific capacity of more than 5 MW/m?2 and high environmental performance are ensured.
Replacing flare burners with a typical radiation efficiency of 18 — 20 pct. by the new generation radiation
burners with radiation efficiency of more than 70 pct. will reduce gas consumption and metal heating time by
several times, improve technical characteristics and increase the economic efficiency of metallurgical furnace
equipment.

Keywords: infrared burners, recuperative elements, heat-resistant materials.

32
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YAK 621.620

OnTMmMsauma XuMmM4eckoro coctaBa

M TexHosiormm pasnmekm Ha MHJ13

ctanu 376P pna popmmpoBaHus
Heo0XxoaAUMOro CTPYKTYPHOIO COCTOSIHUS
penbLCoB NP X TEPMUNYECKOM

00paboTKe B TEXHOJIOrM4YECKON IMHUMN
penbcobano4yHoro craHa 950/800 “APB3”

B. B. CemeHoB, A. H. HukynuH, A. B. Kyknes,
. A. dununnos, B. IN. Knak, K. B. Bonkos

@ryn “UHNqyepmem um. U.IN. BapouHa”, 2. Mockea. E-mail: igs12@yandex.ru

Mpomssoacteo penbcoB B TOO “APB3” 6bino opraHW30BaHO M3 HenpepbiBHOMWTBLIX 3ar0TOBOK, Mpu
MCMOMb30BaHMM KOTOPbIX Oblna 3HauuTenbHas OTOpakoBKa M3-3a HECOOTBETCTBUS CTPYKTYPbl MeTanna B
KOHTPONMPYEMOWN 30HE TONOBKM PEnbCOB HOPMATUBHOM AoKymMeHTauun. LiHVuepmeT BHEC KOppeKTUpOBKM
B CKBO3HYKO TEXHOMOTMIO MPOW3BOLCTBA 3arOTOBOK (FOTOBAOW MPOAYKUMW AN ABYX Mpeanpustun),
afanTUpOBaHHY) K TeMnepaTypHO-CKOPOCTHbIM  pexumam  TepMmuyeckon obpaboTkn  penbcoB B
TEXHOMOrMYECKOM NHUKM CTaHa. CKBO3Has TEXHOMOMMst MOCTPOEHa Ha CTPOrOM KOHTPOMe ONTUMAnbHOro
XMMUYECKOro COCTaBa CTanu, TeMnepaTypbl MeTarnna B NPOMEXYTOYHOM KOBLLE M CKOPOCTH €70 pasnnBkn Ha
MHIN3. 31a TexHomnoms NPON3BOACTBA yCTpaHUNa chnyyan oTbpakoBki PenbCoB.

KnioyeBble croBa: penbehl, HEMPEPbIBHONMTAs 3aroToBKa, cTanb J76¢, TeMnepaTypa pacnnasa, CKOpOCTb
Pa3NMBKYA, TEXHOMOMHS, TEPMOOBPaBoTKa, MUKPOCTPYKTYpa MeTanra.

Rails production at the ARSW LLP was organized from continuously cast ingots, with the use of which there
was a significant rejection due to the inconsistency of the metal structure in the controlled area of the rail heads
to the regulatory documentation. TsNllchermet has made adjustments to the complete production technology
of ingots (finished product for two enterprises), adapted to the temperature and speed conditions of rails heat
treatment at the technological line of the mill. The complete technology is based on rigorous controlling the
optimal chemical composition of steel, the temperature of the metal in the tundish and the speed of its casting
at the continuous casting machine. This production technology has eliminated cases of rails rejection.

Keywords: rails, continuously cast ingot, E76F steel, melt temperature, casting speed, technology, heat
treatment, metal microstructure.
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MarepwuasnoBegeHve v HoBble MaTtepuasibl

YAK 621.785.53:539.431

KoHTakTHas BbIHOCJ/INBOCTb
a30TUPOBAaHHbIX CJZI0EB KOMMJIEKCHO-
JierMpoBaHHbIX TEMJIOCTOUKUX cTaneun

M. 0. CemeHoB, A. B. CmupHos, C. . LLlep6akos,
A. C. MoxoBa

MITY um. H.3. baymaHa, 2. Mockea. E-mail: Semenov.m.yu@bmstu.ru;
smirnoff_95@mail.ru; sherbakovsp@bmstu.ru; amokhova@bmstu.ru.

OKCNepUMeEHTanbHO onpeaeneH Npeaes KOHTAKTHOM BbIHOCAIMBOCTY a30TUPOBAHHBIX CMOEB B TEMIOCTOWNKOM
ctarm 16X2H3MOBAIO-LL, nerupoBaHHOM Hukenem 1 HATpuZoobpasylolwmmi anemeHtamu. MonyyeHHble
pesynbTaTbl YOOBNETBOPUTENBHO COOTBETCTBYHOT NUTEPATYPHbIM [JaHHbIM. YCTaHOBMEHa perpeccuoHHas
3aBUCUMOCTb Mpefena KOHTAKTHOM BbIHOCIMBOCTW OT TOMWMHbI a30TMPOBAHHOMO Cnosi, Ormskas K
norapueM14ecKoi.

KrtoueBble CnoBa: KOHTaKTHast BbIHOCAMBOCTb, a30TUpOBaHKe, NnerMpoBaHHble CTanu, TENnocToikne cTanm

The contact endurance limit of nitrided layers of heat-resistant steel 16Kh2N3MFBAYU-Sh alloyed with nickel
and nitride-forming elements was experimentally determined. The obtained results are in good agreement
with data presented in the scientific literature. A regression dependence of the contact endurance limit on the
thickness of the nitrided layer length, which is close to the logarithmic, was established.

Keywords: contact fatigue resistance, nitriding, alloy steels, heat-resistant steels.
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YAK 669.539.382:669.17:625.1

OBOJIIOLUNSA CTPYKTYPHO-(Da30BbIX
COCTOSIHUMA N CBOUCTB
anddpepeHUnpoBaHHO 3aKaNIeHHbIX
100-meTpOoBbLIX pesibCoB Npu
3KCTpPEeMaJibHO AJIUTEJIbHOMN
akcnnyataumn. CoobweHue 2. CTpykrypa
" CBOMICTBA rOJIOBKM pPEesibCoB nocrie
nponyweHHoro ToHHaxka 1411 MJIH TOHH

B. E. lpomoB’, B. E. KopmMbiwes', 0. ®. UBaHOB?,
A. M. Mesep?

" Cubupckuli 20cydapcmeeHHbIl UHOycmpualsbHbIl yHUgepcumem, 2. Hoeoky3Heuk.
E-mail: gromov@physics.sibsiu.ru.

2 UHcmumym cunbHOmMo4YHoU anekmpoHuku CO PAH, 2. ToMck.

3@ryin “LUHnNqgepmem um. U. . BapouHa”, 2. Mockea,

[nutenbHas akcnnyaTtaums anddepeHumMpoBaHHo 3akaneHHbIx 100-MeTpoBbIX PenbCOB NOCE NPONYLLEHHOMO
TOHHaxa 1411 MIH T BPYTTO NPUBOANT K MHOXECTBEHHbIM NPeobpasoBaHNsM CTPYKTYPbI, (ha3oBOro cocTaBa !
CBOWCTB PENbCOB. BbISBNEHO CHIKEHWE TBEPAOCTU U MUKPOTBEPAOCTH MO rnybuHe Ao 10 MM OT NOBEPXHOCTY
kataHus. OTMeueHo 0Opa3oBaHMe BbICOKOAE(EKTHOTO NOBEPXHOCTHOTO CNOSi C HAHOPA3MEPHON 3EPEHHO-
cy63epeHHoit cTpykTypoi (40 — 50 HM) konoHui nepnuTa U cybmukpokpucTannmyeckon (150 — 250 Hwm)
CTPYKTYPOW 3€peH CTPyKTypHO-CBOBOAHOMO heppuTa. Mpeobpa3oBaHne NiacTuH LEMEHTWTA 3aKYaeTcs
B (hOPMMPOBaHNN HaHOPa3MepHbIX (5 — 15 HM) yacTul okpyrnoi dopmbl. [poaHanu3npoBaHO U3MEHEHUE
napameTpa KpUCTamnnmyeckon peLueTkn, YPOBHS MMUKPOWCKAXEHWUIA, CKanspHOM W M3ObITOYHON MIOTHOCTK
ONCIOKaLMI NO CEYEHMI0 ronoBku penbcoB. O6CykaeHbI BO3MOXHbIE MeXaHWU3Mbl NpeobpasoBaHns NacTuH
LileMEHTUTa NpK SKCTPEManbHO ANUTENbHOM JKCnyaTaLum penbCos.

KntoueBble C€roBa: CyOMWKPOCTPYKTYpa, HaHOKpUCTanmnyeckas CTPYKTypa, CBOMCTBA, (ha3oBblii COCTaB,
penbChbl, aKCnnyaTaums.

The long-term operation of differentially quenched 100-m rails after tonnage 1411 min tons brutto leads to
numerous transformation of rail structure, phase composition and properties. The decrease in hardness and
microhardness by the 10 mm depth from the tread surface is revealed. The formation of highly defective
surface layer with nanosized (40 — 50 nm) grain-subgrain structure of pearlite colonies and submicrocrystal
(150 - 250 nm) structure of grains with structure free ferrite is noted. Cementite plates transformation consists
in the formation of rounded shape nanosize (5 — 15 nm) particles. The change of crystal lattice parameter,
microdistorsion level, scalar and excess dislocation density on the head section are analyzed. The possible
mechanisms of cementite plates transformation at extremally long-term operation are discussed.

Keywords: submicrostructure, nanocrystal structure, properties, phase composition, rails, long-term operation.
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YAK 620.193

CpaBHMTEenbHas oueHkKa
arpeccUuBHOCTM pPa3JIN4YHbIX cpeA.
BnvsHune xapakrepucTtuk cpeabl

Ha CKOPOCTb U MeXaHN3Mbl NPOTEKaHUS
KOPPO3UOHHbIX NPOLLECCOB

A. B. AmexHos', U. . PogynoHoBa',

0. C. MapueHkoBa?, E. U. 3apkosa', H. A. Ctykanosa®

1 @ryr “UHUNqyepmem um. U.IN.bapduHa”, 2. Mockea. E-mail: igrodi@mail.ru,
amejnov@mail.ru

2 Xumu4eckuti ghakynsmem MI'Y um. M.B. JlTomoHocoea, 2. Mockea.
E-mail: jubykova@yandex.ru

3 HUTY “MUCUC”, 2. Mockea

MpoBeaeHbl WCCMENOBaHNS MO OLEHKE BIWSHUS COfepXaHus B BOAHON HEdTENpoMbICIIOBON Cpede
OnkapBOHaT-NOHOB, XNOPUA-MOHOB U 0OLLelt MMHepanu3aLumu Ha CKOPOCTb KOPPO3WM KOHCTPYKLIMOHHBIX
cTanei, B TOM YuCrie MUKPONErMpoBaHHbIX, NCMOMb3YEMbIX ANS N3TOTOBMEHUS HETENPOMBICIIOBbLIX TPYO.
MokasaHo, YTO ANs CTaneil pasnuyHbIX TPynn 3aBUCMMOCTW CKOPOCTM KOPPO3UM OT COAEpkaHWs XNopua-
N OukapOoHaT-MOHOB, a Takke 0OLIEN MMHepanu3aumu OTnmdatoTcsl. [pakTuyecku Ons Bcex cTaneil
HabnoaaeTcs TEHAEHUMS POCTa CKOPOCTU KOPPO3MM C POCTOM arpecCMBHOCTM CPpefbl 40 OMpederneHHoro
3HauyeHus, nocre 4ero HabmiofaeTcsl CHKEHME CKOPOCTM KOPPO3WM, CMEHSIOLLMECS BHOBb POCTOM MO
[OCTVKEHVIO KPUTUYECKOTO 3HAYEHMst TapaMeTpa cpefbl.

KntoueBble €roBa: yrnepoancTble CTanu, HU3KOMErpoBaHHbIE CTank, KOPPO3nsi, KOPPO3MOHHAsS CTOMKOCTB,
HedhTenpombICoBble TPY6ONPOBOARI, NNACTOBas BOAA.

Research has been performed on evaluation of the effect of the content of bicarbonate ions, chloride ions
and total mineralization on the corrosion rate of constructional steels, including microalloyed ones, used for
manufacturing oilfield pipes. It has been shown that for steels of different groups the dependences of the
corrosion rate on the content of chloride and bicarbonate ions, as well as on the total mineralization, are different.
For almost all steels, the trend toward a rise in the corrosion rate with an increase in the aggressiveness of the
medium is observed to a certain value, after which a decrease in the corrosion rate occurs, which is replaced
by an increase again when the critical value of the medium parameter is reached.

Keywords: carbon steels, low-alloy steels, corrosion, corrosion resistance, oilfield pipelines, stratal water
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YAK 539.234; 53.05; 538.971; 538.977

Pa3amepHbi adbPekT u3aMeHeHUun
3JZIEKTPOHHOM CTPYKTYPbI HAHOYACTUL,
“anpo — oobonouyka” Cu@CuO

A. U. KoeanesB' 2, 1. J1. BaHwiTtenH' 2,
B. O. Baxpywes' 2, A. A. Banakupes?, 1. A. CaxHos?®

1 @ryi “LUHUNq4epmem um. U.I1. BapduHa”, 2. Mockea. E-mail: a_kovalev@sprg.ru

2 000 HTBI “TloeepxHocmb”, 2. Mockea, nep. CmaponumeHoeckut, 9. 6, cmp. 1, ke. 4.
3 @I'bOYBO “MUP3A” — Poccutickuli mexHoso2u4eckull yHueepcumem, 2. Mockea,
np-m BepHadckozo, 0. 78, cmp. 4

HaHouacTtuupl “appo — 06onoyka’ ABNSTCS HOBbIM TUMIOM HAHOMAaTEPWaroB, ANs KOTOPbIX aKTUBHO BE4ETCS
MoucK BO3MOXHbIX obrnacten npumeHeHus Brarogaps o0cobbiM (U3NYECKUM CBOCTBAM TakinX OBbLEKTOB,
KOTOpble OTNMYatTCs 0T 00bIYHbIX reTepoasHbix 06 bEMHBIX MaTepuanos. MeTogamu 3NeKTPOHHON U MOHHO
CMEKTPOCKONMN UCCTIea0BaHoO BinAHNE pasMepa HaHovacTuL Meayn B okpyxeHn okengos CuO u Cu,O Ha
SHEPrUN CBSA3N BHYTPEHHWUX M BHELUHWX 3MEKTPOHHBIX YPOBHEN, BO3OYXAEHWE NNa3MOHHOTO W (POHOHHOMO
PE30HaHCa M 3HEePruii MEX30HHbIX 3NEKTPOHHBIX NEPEXOA0B.

KntoyeBble crosa: HaHO4YaCTULbI, ﬂ,qpo-06onoq|<a, OIIEKTPOHHAA CMNEeKTPOCKonuaA, MacC-CNeEKTPOMETPUA,
BHYTPEHHWE YPOBHN, BalleHTHaA 30Ha, q)OHOHbI, NNa3MOHbl, MEX30HHbIE NepPexobl.

“Core - shell” nanoparticles are a new type of nanomaterials that are actively being searched for possible
applications due to their unique physical properties that are strongly distinguished from usual heterophase
materials. The set of electron and ion spectroscopy techniques was applied to characterize the influence of
dimensions of copper nanoparticles surrounded by CuO and Cu,O oxides onto binding energies of core and
outer electronic levels, plasmon and phonon resonance excitations, and energies of interband transitions.

Keywords: nanoparticles, core-shell, electron spectroscopy, mass-spectroscopy, core shells, valence band,
phonons, plasmons, interband transitions.
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KOHTPOJIb METaI/1ypPrn4ecKoro rnpov3BoACTBa i MeTasl/IonpoayKLnmu

YAK 620.193.

AHanNn3 meToa40B KOPPO3NOHHbIX
n“cnbiTaHum ctanen. Metoabl
onpepeneHusa nokasareneun
KOPPO3UOHHOM CTOMKOCTU cTaneun ansa
HedTenpomMbICNIOBbLIX TPYOONPOBOAOB

0. C. NMap4yeHkoBa

Xumuyeckuti hakynsmem MI'Y um. M.B. JlomoHocoea, 2. Mockea.
E-mail: jubykova@yandex.ru

B pabote npuBepeH 0630op Hambonee pacnpoOCTPaHEHHbIX METOLOB OLEHKM KOPPO3MOHHOM CTOMKOCTU
ctanen ansg HedTenpoMbICoBbIX TpybonpoBogos. OTMEYEHO, YTO A1t OLIEHKM KOPPO3MOHHOM CTOMKOCTM
KOHCTPYKLMOHHbIX CTaner Anst HehTENPOMbICIOBLIX TPYBONPOBOLOB CTOMT UCMONL30BATH 3NIEKTPOXMMUYECKNE
NOTEHLMOCTATNYECKME METO/bI, B KOTOPbIX BblAepka obpasua npu onpeaeneHHbIX noTeHyuanax, Kotopble
YCTaHaBMMBAKOTCA B peasibHbIX YCAOBMAX 3KCMyaTauuW, LOCTAaTOMHA A7 CYWECTBEHHOr0 pasBUTUS
KOPPO3MOHHBIX MPOLIECCOB.

KnioyeBble CroBa: KOHCTPYKLMOHHAs CTanb, HeghTexuMuyeckast MpOMbILLINEHHOCTb, 06LLas Kopposus,
IoKasnbHas Koppo3usi, ANEKTPOXUMIYECKast KOPPO3WS, KOPPO3MOHHAS CTOMKOCTb, KOPPO3MOHHbIE UCTbITAHNS,
MMKPOCTPYKTYpA.

The paper presents an overview of the most common methods for assessing the corrosion resistance of
steels for oilfield pipelines. It is noted that for assessing the corrosion resistance of constructional steels for
oilfield pipelines, it is worth using electrochemical potentiostatic methods, in which sample exposure at certain
potentials, established under real operating conditions, is sufficient for a significant development of corrosion
processes.

Keywords: constructional steel, petrochemical industry, general corrosion, localized corrosion, electrochemical
corrosion, corrosion resistance, corrosion tests, microstructure.
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