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YAK 669.1.003

NMporHo3 npon3BoacTBa YepPHbIX
meTtannoB Ha 2017 — 2020 rr.

A. A. bpopos, H. X. MyxatauHos, B. A. Yrnos,
T. 1. MockBuHa

oryri “UHNNyepmem um. U.I. BapduHa”, 2. Mockea.
E-mail: economy@chermet.net, muhatdinov@yandex.ru

Ha ocHoBaHMW Makpornoka3aTenen passuTus 3KOHOMWKM Poccun, paspabotaHHbix MUHIKOHOMPa3BUTMS,
MNOArOTOBMEH MPOTHO3 PasBuUTUS Y€pHOWN meTannyprum Ha nepuog 2017 — 2020 rr. v pekomeHgauun no
opraHu3aLmu HeobxoauMbIX MPOU3BOACTB.

KroueBble cnoga: cTarb, npokaT, BHyTPEHHEE n0Tpe6J'|eHv|e, 9KCMNopT, AMNOPT, OCHOBHbIE (baKTopr.

Progress in ferrous metallurgy has been forecasted for the period of 2017 — 2020 years on the basis of
macroindicators of development of Russian economy, prepared by the Ministry of economic development and
trade. Recommendations have also been offered for organizing necessary productions.

Keywords: steel, rolled metal, domestic consumption, export, import, major factors.
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TeopeTnyeckne 0CHOBbI MEeTaulypriv

YAK 669.184.

MeTon (M)SSA: napannenbHoe
pa3noxeHue, punbTpaumua n
NPOrHo3npoBaHve yaesibHOU CKOpPoOCTU
peakuuu OKUCJIEHUS U NnoBeaeHUs
NnPOAYKTOB OKUCJNIEHUNA yrnepoaa

no xoAay KUCJIOPOOHO-KOHBEPTEPHOM
nJjaBkKu

W. H. FaBpunuH

115533, 2.Mockea, HazamuHckasi Hab., 9.10, k8.51. E-mail: ilya-gavrilin@mail.ru.

lMpencTaBneH aHanus v pesynbTaTthl MCMOMNb3oBaHus metoga (M)SSA ans napannenbHoro pasnoxeHus,
pacLUMPEHHO PUNbTPALAN M MPOrHO3MPOBAHMS MOBELEHINSI OCHOBHBIX KOMMOHEHTOB W NoKa3aTeneii rasoBoro
aHanu3a no xofly KUCNopoaHO-KOHBEPTEPHOM NNaBku. PaccMOTPeHbl OCHOBHbIE NPEUMYLLECTBA W HEA0CTATKM
AaHHOro MeToza.

KrtoueBble cnoBa: kucnopogHo-koHeepTepHas nnaska, (M)SSA, SVD, PCA, napannensHoe pasnoxeHue,
afUTVUBHbIE KOMMOHEHTbI, AnnHa OkHa (L), punbTpaums, NporHo3mpoBaHue.

The paper presents the analysis and results of applying (M)SSA technique for parallel decomposition, advanced
filtering and prediction of the behavior of the main components and indicators of gasometry in the course of the
LD process. The main advantages and disadvantages of this method are described.

Keywords: LD process, (M)SSA, SVD, PCA, parallel decomposition, additive components, window length (L),
filtering, prediction.
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TexHosiorm4eckme rpoLecchbl MeTasaaypriv

YOK 621.77.04

BnvsHue pasJsin4HbIX CXeMmM
TepPMOMEeXaHN4YeCKOM KOHTpOoIMpyemMmom
NPOKaTKU Ha CTPYKTYPY U CBOMCTBA
npokarta ns TpyOHbIX cTanemn Knacca
npo4yHocTn X80 — X100

L. A. Punrunen, A. B. Yactyxun, I'. E. Xapees, J1. U. 3¢poH

OAO “BbikcyHckuli Memasiiypauyeckul 3ago0d”, 2. Boikca, Huxxezopodckasi o611.
E-mail: ringinen_da@vsw.ru, chastuhin_av@ vsw.ru.

B pabote npepctaBneHo nabopatopHoe OMpobOBaHME Pa3NUYHBIX CXEM KOHTPOMMPYEMOW MpOKaTku,
KaKk YacTb nogxoga K pa3paboTke TEXHOMOrMM NPOKaTKM, OCHOBAHHOM Ha NabopaTopHbIX MCCNEAOBaHUSX.
MMpn 1CNONb30BaHUM KPUTEPUEB MUKPOCTPYKTYPHOrO COOTBETCTBUS NabopaToOPHOr0 W MPOMBILLNEHHOIO
JKCnepuMeHTa onpoboBaHbl Pa3nuyHble CXeMbl TEPMOMEXaHUYECKON KOHTponmpyemon npokatku (TMKIM).
lMoka3aHa nx NPUMEHUMOCTb NS CO34aHUS ONPELENIEHHOro KOMMEeKCa CBOMCTB CTarnu.

KntoueBble crnoBa: ropsiyasi nmpokaTtka, TepMOMeXaHUYeckasi KOHTpOnMpyeMmas npokaTka, MexaHuyeckue
CBOWCTBA, MUKPOCTPYKTYpHOE nofobue, nabopatopHbii npokatHein ctad AY0-300, nucTonpokaTHbIN CTaH
5000.

The paper presents laboratory testing of various schemes of controlled rolling, as a part of approach
to development of rolling technology, based on laboratory researches. Using criteria of microstructural
correspondence between laboratory and industrial experiments various schemes of thermo-mechanical
controlled rolling (TMCR) were tested. It was demonstrated that the schemes can be applied for development
of certain complexes of steels properties.

Keywords: a hot rolling, thermo-mechanical controlled rolling, mechanical properties, microstructural similarity,
laboratory rolling mill DUO-300, sheet mill 5000.
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UccnepoBanve v mogenupoBaHue
B3aMMO4ENCTBUSA penKo3eMesibHbIX
MeTaJIJIoOB C pacrnjiaBamMm Xxesnes3a ons
onpeaneneHua nx BJIMSHUA Ha CTOMKOCTb
NPOTUB JIOKAJZIbHOW KOPPO3nUU "
MeXaHUu4Yeckue CBOMCTBA TPYOHbIX
cTtanemn

A. U. 3aiiueB', 6. M. MorytHoB', A. B. NumeHoB?,
NU.T. PoguorHosa', H. U. Quaens', H. A. Kapambiwesa'

T@ryrl “YenmpanbHbil Hay4HO-UucciedogamesibCKUli UHCmumym 4YepHou
memannypauu um. U.I. BapduHa”, 2. Mockea, aizaitsevi@yandex.ru

2 Mockoeckuli uHcmumym 3JIeKMPOHUKU U MameMamuku

HWY “Bbicwas wkosia 3koHOMUKU”, pimenow.al@gmail.com

Ha meTtanne nabopatopHOi 1 NPOMBILLNEHHOW BbINMABKW MPOM3BELEHO UCCMEA0BaHNe U MOAENMPOBaHME
B3auMMOLeNCTBIS peakodeMenbHblx MeTannos (P3M) ¢ pacnnasamu xenesa Ans OnpefeneHust Wx
BMMSIHUS Ha CTOMKOCTb MPOTMB NOKaNbHON KOPPO3WK U MeXaHudeckue ceoinctea TpybHbIx ctanen 20-KCX u
08XM®YA. IMokasaHo, uto npokat u3 ctanu 20-KCX, o6paboTaHHbIA MoandukaTopoMm, cogepxalium P3M,
XapakTepuayeTcsi 3HauMTenbHO Gonee BbICOKMMW MOKA3aTENsiMM CTOMKOCTW MPOTWB MOKANbHOM KOPPO3WN
no cpasHeHuo co ctanblo 08XMOYA. OH mmeeT AOCTAaTOMHO BbLICOKME MOKA3aTeNW XJagoCTONKOCTH,
MeXaHW4YeCckUX U Apyrux cryxebHblx CBOMCTB. [OCTUTHYTbIE YPOBHW YWACTOTBI MO HEMETanIN4YeCcKM
BKMIOYEHUsM, B ToM yncre no KAHB u okcncynbcuaam P3M, yaapHoi BA3KOCTM, HU3KOe COAEpKaHue cepsbl,
YOOBNETBOPUTENBHbIE BEMUYMHBI NAPaMETPOB AMEKTPOXMMUYECKIX MCCMEAOBaHNA SBMSIOTCA rapaHTuei
BbICOKOW 3KCMyaTaL/OHHON HaAEXHOCTY CTanu B HedhTenpoMbICIoBbIx cpedax 3anagHon Cubupn.

KntoueBsble crosa: pr6HbIe cTanmu HerTeI'IpOMbICJ'IOBOFO Ha3Ha4YeHus, KOPPO3MOHHO-aKTUBHbIE HEMETannM4yeckmne
BKNOYeHust, P3M, nokanbHas KOppOo3ud, sKkCnnyataunoHHaa HaaexXHoCTb, MEXaHNYeCKne CBOVCTBA.

Metals of laboratory and industrial smelting was used for research and modelling of interaction of rare-earth
metals (REM) with iron melts for determining their influence on resistance to localized corrosion and mechanical
properties of the 20 KSH and 08CrMoVREMN pipe steels. It has been shown that rolled products from the
20-KSH steel, produced with the use of REM containing modifiers, are characterized by considerably higher
resistance to localized corrosion in comparison with the 08CrMoVREMN steel. These products exhibit high
enough indexes of cold resistance, mechanical and other service properties. The attained levels of cleanliness
by nonmetallic inclusion (corrosion-active and oxisulphides of REM among them), impact strength, low sulphur
concentration, satisfactory results of electrochemical studies ensure high operational reliability of the steels in
the oil-field media of Western Siberia.

Keywords: pipe steels for oil-field appointment, corrosion-active nonmetallic inclusion, REM, localized corrosion,
operational reliability, mechanical properties.
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MarepwnanoBeneHve v HoBble MaTtepualsibl

YAK 669.15:621.

BnvnsHne anntenbHOMU 3KCcrJiyaTaumum
Ha TeMnepaTtypHyio 3aBUCUMOCTb
BHYTPEHHEero TPpeHUs N CKJIOHHOCTb

K aedpopMaLUOHHOMY CTapPEHUIO
HU3KOJIErMpOBaHHbIX CTaNen

. A. ®ununnos, B. H. 3ukees, WU. . lab6anos,
0. B. JiusaHoBa, A. P. MuwieTbsiH

eryri “UHUNqepmem um. U. . BapduHa”, 2. Mockea. E-mail: iqs12@yandex.ru

[nsa Tpy6HbIX cTanen knacca npoyHocT K60 ¢ depputo-nepnutHOM M deppruto-6elHUTHON CTPYKTYPO
NPOBEAEHO MCCNefoBaHNE BNUSHWS ANUTENbHOM JKCMyaTauuv Ha CTaH4apTHbIE MeXaHUYeckue CBOWCTBA,
TemnepaTypHYH 3aBUCUMOCTb BHYTPEHHETO TPEHNS 1 CKIOHHOCTb K AehOpMaLMOHHOMY CTapeHuto. okasaHo,
4YTO B X04€ ANUTENbHOMN JKCnyaTaLyuv NPOUCXOAMT AerpafaLus CBOUCTB B pe3ynbTaTe NpoTekaHus npoLecca
[edOpMaLMOHHOTO CTapeHMs, MPUBOARALLErO K OXPYNYMBaHWIO MeTanna.

KnioyeBble CroBa: HU3KONErvMpoBaHHas CTanb, ANWTENbHas aKchyaTauws, Aerpafauust CBOWCTB,
AehopMaLMOHHOE CTapeHue, BHYTPEHHEE TPeHne

It has been studied as long-term service of pipe-line steels of the strength class K60 with ferrite-pearlite and
ferrite-bainite structures influences their standard mechanical properties, temperature dependence of internal
friction and the tendency to strain ageing. It has been shown that degradation of properties occurs in the course
long-term service as a result of the strain ageing process leading to the metal embrittlement.

Keywords: low-alloy steel, long-term service, degradation of properties, strain ageing, internal friction.
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Ponb o6bemHon pudpPpysn

B KOHKYPEHL UM MeXAay npoueccamm
0O0pa3oBaHUS NOBEPXHOCTHbLIX
cerperauuin n paCTBOpeHus 3JIEMEHTOB
B TBepAbiX pacTBopax Ha ocHoBe o-Fe

B. 1. ®dununnoea, A. M. Fne3ep, A. A. Tomuyk, P. B.CyHpeeB

oryri “UHNUyepmem um. U.I1. BapduHa”, 2. Mockea. E-mail: varia.filippova@
yandex.ru, a.glezer@mail.ru, tomchuk-a@yandex.ru, sundeev55@yandex.ru

lMpeanoxeH TEOPETUYECKUIA MOLXOA, OCHOBAHHbIA Ha MaTeMaTW4ecKkOM aHanu3e  TPamLWLMOHHbIX
TEMNEPaTyPHO-BPEMEHHBIX  COOTHOLLEHMIA,  KOTOPbIA  OMKUCHIBAET ~ WHTEPKPUCTANNMTHYIO  BHYTPEHHIOK
ancopbumio no aHanorum ¢ agcopbumert ra3os Ha cBOBOAHOM NoBepxHOCTU. OH NO3BOMNSET NPOrHO3MPOBAThL
MONOXEHNE Ha TEMNEpaTypHOIi LiKane WHTepBarnoB 00pa3oBaHMs cerperaumii pacTBOPEHHbIX 3MEMEHTOB
B TBEpAbIX pacTBopax Ha OcHoBe o-Fe M B Mamnoyrmepoguctbix cransx. Metogom Oxe-CrieKTpockonum
9KCMEepUMEHTANbHO MOKa3aHO CYLLECTBOBaHWE OnpefeneHHbIX TeMNepaTypHbIX WHTepBanoB 06pa3oBaHus
NOBEPXHOCTHbIX Cerperauui Ans psga pacteopeHHbix anemenTos (C, N, B, P, Mo, Ti, Al, S, Sn, Cu) B a-Fe
MpyU U30TEPMUYECKNX BblLepkKax B Bakyyme. BbinonHeHHble TeopeTudyeckue pacuyeTbl COrMacytTcs C
MOMy4eHHbIMM SKCNEPUMEHTaMNbHBIMY pPe3ynbTaTamu.

KnioyeBble croBa: xeneso, MOBEPXHOCTb, MHTEPKPUCTANUTHBIE TPaHWLbI, BHYTPEHHsIS aacopouus,
cerperauuy, aHanu3a noBepxHocTH, Oxe-CrieKTpockonusl, TepmooBpaboTka cTaneil.

Atheoretical approach has been proposed, which is based on mathematical analysis of traditional temperature-
time relationships describing intercrystalline internal adsorption by analogy with gases adsorption on a clear
surface. It allows predicting arrangement on the temperature scale of intervals where segregations of the
dissolved elements are formed in solid solutions on the basis of o-Fe and in low-carbon steels. By the Auger-
spectroscopy technique existence has been determined of certain temperature intervals where surface
segregations of some dissolved elements (C, N, B, P, Mo, Ti, Al, S, Sn, Cu) are formed in a-Fe in the course
of isothermal heating in vacuum. The results of theoretical calculations are in agreement with the experimental
data.

Keywords: iron, surface, intercrystalline boundaries, internal adsorption, segregation, analysis of surface,
Auger -spectroscopy, heat treatment of steels.
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NMpo4YHOCTb U cCONpOTUBNIEHUE
pPa3pyLUEHUNIO CBEPXHU3KOYINMepoancCTbIX
MapPTEeHCUTHbIX CTasien B ropa4yeKkaTaHOM
COCTOSIHUN

1. N. Wa6anos, J1. A. baesa, B. I'. ®ununnos,
. C. UmoxuH, 0. H. Yesckas

orynmn “yHnnyepmem um. U.NM.bapduHa”, 2. Mockea.
E-mail:igs12@yandex.ru.

PaccmoTpeHbl ocHOBHble npobnembl pa3paboTku BbICOKONPOUHbLIX CTanei Ans CoeauHUTENbHbIX AeTanen
Tpy6ONpPOBOAOB € Y4ETOM TEXHOMOMMM VX NPOM3BOACTBA. VccneaoBaHbl COCTaBbl CTanm C anbTepHaTUBHBIM
CTPYKTYPHbIM COCTOSIHUEM MOBbILIEHHON MPOYHOCTM (X80 W BbIlE) MPU COXPaHEHUM YPOBHS BS3KOCTH,
XNafOoCTOKOCTW W NOMYYEHNS NPUEMINEMON CBapUBAEMOCTM ANS U3rOTOBMEHNS COEAUHNTENBHBIX AeTanen.

KntoyeBble crosa: BbICOKOMNPO4HbIE CTann, TepMmoMexaHN4ecKaa 06p660TKa, HOpManmn3aunoHHaaA npokaTka,
yOapHas BA3KOCTb, CBapnBaeMOCTb.

Basic problems of development of high-strength steels for pipe fittings were examined with taking into account
theirs production technology. Compositions of high strength steels (X80 and higher) with alternative structural
states were studied with the proviso that the viscosity level and cold resistance were retained and weldability
was acceptable for manufacturing pipe fittings.

Keywords: high-strength steels, thermomechanical treatment, normalizing rolling , impact strength, weldability.
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NedopmaumoHHoe npeobpa3oBaHue
CTPYKTYPHO-(}a30BOro COCToOAHUNA
cTanm c MapTEHCUTHON U OEMHUTHOM
CTPYKTypaMu

B. E. lpomos!, K. B. AkcéHoga', E. H. Huumuna', 10. ®. UsaHos®

1 Cu6upckuii 2ocydapcmeeHHbIll uHOycmpuanbHbIl yHugepcumem,

2. Hoeoky3Heuk. E-mail: gromov@physics.sibsiu.ru.

2 UHcmumym cunbHomou4Hol anekmpoHuku CO PAH, 2. ToMmck.

E-mail: yufis5@mail.ru.

3 HayqHo-uccnedoeamensckuil ToMckull nosumexHu4eckull yHugepcumem,
2. Tomck.

MeTogamu npOCBEYMBAIOLLEN 3MEKTPOHHON OU(PAKLMOHHON MUKPOCKOMMW BbIMOINHEH CPaBHUTENbHbIN
aHanu3 Ha pasnuyHbIX MaclUTabHbIX YPOBHSX 3aKOHOMEPHOCTEN 3BOMIOLMM (ha3oBOro COCTaBa U COCTOSIHUS
LedekTHON CyOCTPYKTYpbI CTanen ¢ MapTEHCUTHOM W BEMHUTHON CTPYKTYpaMu NPy akTUBHON NNacTUYECKON
Aedopmaumn go paspyLueHus. OnpeaeneHbl 3aBUCUMOCTY NPOAOMbHBIX Pa3MepoB (hparMeHTOB KPUCTasoB
mMapTeHcuta W GeiHnTa, OOBEMHOM [OMM 4acTwy LemeHTWTa, obbemMa MmaTepuana, COAepXallero
MWUKPOABOWMHMKM, CKaNIAPHON MAOTHOCTW AMCrioKauni oT cTeneHun aedopmanim. OTMeueHo, YTo kapbuaHble
npeBpaLLeHns B CTanu NpoTeKatoT B paMkax NpoLeccoB pacTBOPEHNS YacTUL, LIEMEHTUTA, Nepexoaa aToMoB
yrnepoga Ha AedekTbl KPUCTANINYECKON PeLLeTKM CTanu, BblaerneHns B npouecce «AeopMaLoHHOMO
CTapeHus» YacTuL LeMeHTUTa Ha CybrpaHuuax u dnemeHTax OMCnoKaLMoHHON CybCTpyKTYpbl. BbisBneHo,
4TO MpoLecc AedhopMaLMOHHOMO CTapeHust NpoTekaeT bonee MHTEHCUBHO B CTanu ¢ BeAHUTHOW CTPYKTYPOIl,
4eM B 3aKaneHHoi CTanm.

KnioueBble croea: cTanb, aAechopmalins, CTPYKTypa, ANCHOoKaLMOHHas cyGCTPpYKTypa, 3BONtoLms

The transmission electron diffraction microscopy was applied for comparative analysis at different scale levels
of evolution regularities of the phase composition and defect substructure of steels with martensite and bainite
structures under active plastic deformation to failure. The dependences of longitudinal sizes of fragments
of martensite and bainite crystals, volume fraction of cementite particles, volume of material containing
microtwins, scalar density of dislocations were determined as a function of the degree of deformation. It was
noticed that carbide transformations in steel were proceeding in the framework of the processes of cementite
particle dissolution, transition of carbon atoms to steel crystal lattice defects, precipitation of cementite particles
at subgrains and elements of dislocation substructure in the course of strain ageing. The strain ageing process
was revealed to proceed more intensively in steel with bainite structure than in quenched steel.

Keywords: steel, deformation, structure, dislocation substructure, evolution.

[IPOBJIEMbI YEPHOW METAJITYPIVIM Y MATEPUAIIOBELEHUS 2017 Ne 1 79


Наташа
Текст

Наташа
Текст


YAK669.15 - 194.

BnusHne COBMeCTHOro BBeAeHUs
a30Ta n peako3eMesibHbIX 3JIEMEHTOB
Ha TEeXHOJIOrM4eckue XxapakTepucTukKm
HU3KOYIrMepoanucTomn HepXxaselLuen
cTanu

B. B. I'yk, E. A. Bpanuukas, I'. A. ®unnunos
oryri “UHNNqyepmem um. U.I. BapduHa”, 2. Mockea. E-mail: igs@bk.ru

I'Ipose,qu CpaBHMTeﬂbeIVI aHanus BNNAHMA COBMECTHOrO MUKpPONernpoBaHnsa HU3KOYrnepoanCTbIX
HeCTa6I/IJ'II/I3VIDOBaHHbIX HepXaBerLLnx cTanei asoTom U penko3emMersibHbIMI AnieMeHTaMn Ha MexaHU4eckmne
CBOWCTBA ropA4eKkaTaHoro npokarta c Lesnblo [JanbHenLlero COBEpLUEHCTBOBaHNSA TEXHOMOrMK Npon3BoAcTea
13 HUX MeTannonpokara.

KroueBble cnoBa: HepXaBerLaa ctanb, BbiNiaska, JlermpoBaHne a3oToM, fierMpoBaHne peaKko3eMenbHbIMN
3neMEHTaMm, MexaHN4Yeckne CBOICTBA.

Comparative analysis has been carried out on the influence of joint microalloying of the low-carbon non-
stabilized stainless steels with nitrogen and rare-earth elements on the mechanical properties of hot-rolled
steel for the purpose of the further perfecting the production technology of rolled metal.

Keywords: stainless steel, smelting, alloying with nitrogen, alloying with rare-earth elements, mechanical
properties.
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NMoBepeHue ctanu 45 npu ropayen
nedopmauum

YxaH HOH-Li310Hb, XaHb LI3uHb-Tao

NHcmumym mamepuanogedeHusi u uHxeHepusi, [leKUHCKUl Hay4YHO-mexHuU4YecKul
yHueepcumem, 2. [lekuH, Kumatickass HapoOdHasi Pecny6nuka.
E-mail: zhangyj@mater.ustb.edu.cn.

C ncnonb3oBaHneM komnnekca dusndeckoro Mogenupoarus Gleeble 3800 nccnegosaHo gedopmaLMoHHoe
nosefeHne cranun 45 B yCnoBmsax OAHOOCHOro M30TEPMUYECKOro CXaThd B [OWana3oHe Temneparyp
900 - 1050 °C u ckopocTen aecopmaumn 0,05 — 10 ¢'. 13 akcnepuMeHTarnbHbIX pesynbTaToB CreayeT, 4To
C YBENWYEHNEM TemnepaTypbl AedopMaLmy UK CHUKEHEM CKOPOCTU AedhopMaLv MKOBOE HanpsiKeHne
W nuKoBas gedopmaums YMeHbLIaTCs pasgenbHo. [peanoxeHo ypaBHeHWe [N OnucaHus ropsiyen
aedopmanmu.

KnioueBble criosa: cTanmb 45, OQHOOCHOE M30TEPMUYECKOE CXaTue, PEeororMyeckie KpuBble, IHEprus
aKTVBaLWK, ypaBHeHe ropsueit aechopmalmm.

The deformation behaviour of steel 45 under the isothermal uniaxial compression within the temperature range
of 900 — 1050 °C and the strain rate range of 0.05 — 10 s™ has been investigated using the Gleeble-3800
complex for physical modelling. From the experimental results it follows that the peak stress and the peak
deformation decrease separately with increasing the deformation temperature or decreasing the deformation
speed. The equation has been proposed for the hot deformation description.

Keywords: steel 45, uniaxial isothermal compression, flow curves, activation energy, hot deformation equation.
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MexaHun4yeckue CBOMCTBA,
COMNpPOTUBJIEHUE Pa3pPYLUEHUIO U
CKJIOHHOCTb K AepopMaLMOHHOMY
CTapeHuIo MeTaJuJla 3J1IeKTPOCBaPHbIX
TPpyO GonbLIOro guameTpa nocne
¢dopmoBku Ha U-0O6pa3HOM npecce

0. B. JlusaHoBa, WU. M. Wa6anos, I'. A. ®ununnos
oryri “UHnnYepmem um. U. I1. BapouHa”, 2. Mockea. E-mail: igs12@yandex.ru

Ha npumepe anektpoceapHolm Tpybbl Gomblworo AuameTtpa knacca npoyHoctm K60 onpegeneHb
“aKcTpemanbHble” ceyeHnst TPYOHOM 3aroTOBKM, Ha KOTOpbE OKa3blBAETCA HaWMeHbluee W Haubonbluee
BO3AENCTBME paboyero WHCTpyMeHTa B npouecce M3rotoBneHns Ha nunHuax ¢ UO-obpasHoit cxemon
thopmoBku. [poBeaeHbl MCCneaoBaHUs OCTATOYHbIX HaMpsHKEHWA | popa W CTaHAAPTHBIX MEXaHUYEeCKNX
CBOWCTB, OMpeAeneHbl napameTpbl COMPOTUBMEHUS PaspyLUEHW0, B TOM YACAE NpU UCMbITaHUSX Ha
CKITOHHOCTb K 3aMefneHHOMY pa3pyLUeHto, MeTanmna nncTa u rotoBon Tpydel B “aKCTpeMarnbHbIX” CEYEHMSIX.
[MpoBeaeHb! UCCrefoBaHNS BAMSHIUA TPYOHOMO Nepeaena Ha CKIOHHOCTb K AehopMaLMOHHOMY CTapEHMIO.

KnioueBble crioa: anekTpocBapHble Tpybbl, UO-hopmoBka TpyD, MexaHudeckie CBOWCTBA, OCTAaTOuYHbIE
HanpskeHWsl,  COMPOTWBNIEHWE  PA3pYLUEHWIO,  TPELMHOCTOAKOCTb,  3aMeffieHHOe  paspylueHiue,
nedopMaLlioHHOE CTapeHme.

By the example of an electric welded pipe of large diameter of the K60 strength class “extreme” cross-sections
of a pipe billet have been determined, on which the working tool exerts the least and greatest influence in
the course of processing at the lines with the UO-scheme of moulding. Macroscopic residual stresses and
standard mechanical properties were studied, parameters of resistance to fracture including the propensity to
delayed fracture were determined for the metal of sheets and finished pipes in the “extreme” cross-sections.
The influence of the pipe production technology was studied on propensity of the metal to strain ageing.

Keywords: electric welded pipes, UO- moulding of pipes, mechanical properties, residual stresses, resistance
to fracture, crack resistance, delayed fracture, strain ageing.
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MexaHnyeckue CBOMCTBA CBapPHbIX
coeanHeHun cnnasa AMr6,
NOJIy4EeHHbIX NP NJ1a3MEeHHOMN CBapkKe
C)XXaToum Ayrom nepemMeHHOro Toka

I. N. ®etncos, A. A. lyxHOBCKUA

@rboy BO “Mockoeckuli agsuayUoHHbIU UHCMuUmMym (HayuoHaJslbHbIU
uccnedoeamernbckuli yHueepcumem)”, 2. Mockea.
E-mail: Dukhnovskiycalm@gmail.com.

lMpeacTaBneHbl pesynbTaThl MCCMEAOBAHUS MEXaHUYECKUX XapaKTepUCTUK U MUKPOCTPYKTYPbI CBapHbIX
coeanHeHn cnnasa AMr6 npy pasnuyuHbIX pexuMax nna3mMeHHoN CBapKM Oyroi NepeMeHHOro Toka, a Takke
NpW aproHo-AyroBow CBapke.

KntoueBble cnoga: nnas3meHHas CBapka, MexaHn4eckne CBOICTBA, pexum NnasmMeHHo CBapKu

The paper presents the results of investigating mechanical characteristics and microstructure of welded joints
of the AIMg6 alloy produced by a.c. arc under various welding conditions and by argon-arc as well.

Keywords: plasma arc welding, mechanical properties, conditions of plasma welding.
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KOHTPOJIb METaI/1ypPrn4ecKoro rnpov3BoACTBa i MeTasl/IonpoayKLnmu

YAK 669.017.3.

KomMmnbioTepHoe mogennpoBaHue
TeMrepaTypHbIX NOJIEn 3aroToBKU
BaJika yu nporHo3unposaHune ¢a3oBoro
cocTaBa CTaJiv Npv pa3JINYHbIX
peXXumax TepMuyYeckom oopadoTku

M. A. MNaykonuHa

@rAOY BI10 “Ypanbckuli ®edepanibHbil YyHUSepcumem UMeHU rnepeozo
lpe3udenma Poccuu B.H. EnbyuHa”, 2. EkamepuHb6ype.
E-mail: e-burg96_polina@mail.ru.

lMpuBeneH kpatkuii 0630p BOIMOXHOCTEN nporpamMmHoro obecnedeHus QForm. BeinonHeHo mogenvpoBaHie
TemnepaTypHbIX Nonen 1 hasoBoro cocTaBa YriepoancToN CTanu Npy PasnuyuHbIX PexumMax TepMUYECcKoN
0bpaboTku.

KntoyeBble cnosa: yrmepoanctasa Cralnb, TeMnepaTypHoe none, Cba3OBbIl7I COCTaB, Tepmuyeckad 06p660TKa,
MOLeEenMpoBaHue, MMKPOCTPYKTYpa.

A short overview of possibilities of the QForm software is presented. Simulation was performed of temperature
fields and phase composition of carbon steels in the course of heat treatment under different conditions. The
calculation results were compared with experimental data.

Keywords: carbon steel, temperature field, phase composition, heat treatment, simulation, microstructure.
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