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TeopeTnyeckne 0CHOBbI MEeTaulypriv

YAK 536.2: 548.4: 539.219.6: 669.054.82

PewleHune TennoBou 3apaum

C HeconpsHKeHHbIMU KpaeBbIMU
YyCNOBUSIMU OJ19 LLAPOBO CUCTEMbI
B YCTAHOBKeE MNo nepepaocortke
MeTaNNyprmyeckoro wiaka

B. B. BuHorpapos', A. I'. LLlakypog?,
E. IN. BuHorpaposa?®

1 @ryi “UHUNq4epmem um. U.I.bapduHa”, Mockea, E-mail: vvvinogradov@mtu-net.ru
2 000 “3kownak-peyuknuHe”, E-mail: main@ecoslag.ru
3 @rbY “UMy PAH um. B.A.Tpane3Hukoea”, Mockea, E-mail: vep4545@mail.ru

MonyyeHo aHanMUTUYECKOe PEeLUEHUE YPaBHEHUSI TEMNONPOBOAHOCTM [ANs  Chepuyeckux Tenm npu
HECOMPSKEHHBIX KpaeBbIX ycroBusiX. MPOBELEHbI pacyeThbl U NpOaHaNM3MpoBaHa KMHETUKA pacnpeeneHus
Temnepatyp B chepuyeckmx Tenax Ha npumepe paboTbl ycTaHOBKKM GapabaHHoro Tuna no nepepaboTke
MeTannypruyeckoro Linaka B TOBApHYH NPOAYKLMI.

KnioyeBble crosa: ypaBHEHWE TENNONpPoBOAHOCTU, HECONPAXEHHbIE KpaeBble yCnoBud, LWap, nepepa60TKa
MeTannypruyeckoro LLNakoBoro pacnnaea.

An analytical solution of the heat conduction equation for spherical bodies under non-conjugate boundary
conditions is obtained. The kinetics of temperature distribution in spherical bodies was calculated and analyzed
using the example of a drum-type plant for processing waste metallurgical slag into marketable products.

Keywords: heat conduction equation, non-conjugate boundary conditions, ball, processing of metallurgical slag
melt.
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YAK 541.1:620.193.01:669.14

TepMognHaMmumnyeckaa oueHka
KOPPO3UOHHO-3JIEKTPOXUMNYECKOro
noBeneHNa KPeMHUCTbIX OPOH3

M. A. Hunkonanuyk

Kaghbedpa aHanumu4eckol xuMuu u Xumuu oKpyxaroujel cpedbl, Uhcmumym
6uoxumuu, lpatighceanbOckuli ynueepcumem, lepmaHus. E-mail: npa@csu.ru

PaccuuTaHbl TepMOOMHAMUYECKNE aKTUBHOCTM KOMMOHEHTOB KpeMHWUCTbIX BpoH3 BpKH1-3, BpKMu3-1 u
C70250. MoctpoeHbl gnarpamMmbl noTeHuman — pH BbilleykasaHHbIX KpeMHUCTbIX BpoH3 npu 25 °C, obiem
JaBneHnn Bo3ayxa 1 6ap u akTMBHOCTSX MOHOB B pacTeope 10~ M. AHanuaupyroTcst TepMOAMHaMUYeckme
OCOBEHHOCTI XUMUYECKON W SNEKTPOXMMUYECKON CTONKOCTU KDEMHUCTbIX BPOH3.

KntoueBble cnosa: kpemHuctas GpoHsa BpKH1-3, kpemnuctas Oponsa BpKMu3-1, kpemHuctas GpoHsa
C70250, TepmognHaMuyecknit aHanua, asoBble paBHOBECHS, XUMMYECKAs YCTOMYMBOCTb, KOPPO3UOHHO-
3NEeKTPOXMMUYECKOe NoBeeHe, auarpamMmbl noTeHuman — pH.

The thermodynamic activities of the components of the silicon bronzes C65500, C70320 and C70250 were
calculated. The poisttential — pH diagrams for the aforementioned bronzes at 25 °C, total air pressure of 1 bar
and the activities of ions in solution equal to 10* M were plotted. The thermodynamic features of the chemical
and electrochemical stability of silicon bronzes were analysed.

Keywords: silicon bronze C65500, silicon bronze C70320, silicon bronze C70250, thermodynamic assessment,
phase equilibria, chemical stability, corrosion-electrochemical behaviour, potential — pH diagrams.

DOI: 10.54826/19979258_2021 4 9

[IPOBJIEMbI YEPHOW METAJIIYPIVIM Y MATEPWAJIOBELIEHUSA 2021 Ne 4 9



ChipbeBas 6a3a 4epHou MeTasnypriv

YAK 622.772

Pa3paboTka OCHOB T€XHONOrnm
KOMIJIEKCHOM nepepadoTku
BbICOKOMAarHe3uasnbHOro
)XeJslie30pyaHoro cbipbs

A. H. CmupHoB', C. A. KpbinoBa', 1. U. Anekcees’,
B. U. CbicoeB', A. 1. Bonkops?

" MazHumozopckulii 2ocydapcmeeHHbIll mexHu4eckuli yHueepcumem um. Y. Hocoea,
2. Maznumoezopck, E-mail: sman@magtu.ru, svkryl@mail.ru, alekseev41047@mail.ru

2 JeHmpanwbHbIl Hay4YHO-uccsedogamesibCKUl UHCmumym 4epHou MmemaJsiiypauu
um. WU.I1. BapduHa, Mockea

B cratbe paccMOTpeHbl PU3MKO-XMMIUYECKIIE OCHOBBI KOMMIEKCHOW nepepaboTku BbICOKOMArHesnarnbHoro
KENe30pyAHOro Chipbs, pean3avms KOTopbiX No3BoNSeT 3(EKTUBHO YAANATb Kak BMELLAOLLYIO NOpoAy, Tak
W CeneKkTUBHO M3BNeKaTb okeug MarHus. CoveTaHme TepMoMexaHN4eckoro oboralleHns 1 BbllenaymBaHus
MO3BONSIET MOBBLICUTL COAEPXKaHWNE XKenesa B KOHLEHTpaTe, OTHOCUTENbHO NPUMEHSEMON TEXHOMOTMK, Ha
7 % v nonyyatb 8o 100-120 kr Ha 1 T KOHLEHTpaTa BbICOKOAKTMBHOWN MarHeaun ¢ CoOepKaHueM He MeHee
98 % okcvpa marHus. Kpome TOro, nomny4aemblin NpogykT MOXET ObiTb MCMONb30BaH B KAYECTBE [eELLEBON
KOHTaKTHOW Macchl 4115 psAa KaTanuTUYeckux peakLuii.

KntoueBble crnosa: komnrnekcHas nepepaboTka NpupoaHbIX BbICOKOMArHeauarnbHbIX CUAEPUTOB, Xene3opyaHbIi
KOHLIEHTPaT, MarHesusi, TepMOMexaHn4eckoe oboralueHue, AMOKCUA, OKCUA YrNepoda, BbilenavunsaHue,
BukapboHaT MarHus.

The article discusses the physical and chemical foundations of the complex processing of high-magnesian iron
ore raw materials, the implementation of which makes it possible to effectively remove both the enclosing rock
and selectively extract magnesium oxide. Combination of thermomechanical beneficiation and leaching makes
it possible to increase iron content in concentrate by 7 %, to obtain up to 100-120 kg per ton of concentrate
of highly active magnesia containing no less than 98 % of magnesium oxide as well as to vary the structure,
phase and chemical composition of roasting product which opens the possibility of using it as a ready-to-use
catalyst.

Keywords: complex processing of natural high-magnesia siderites, iron ore concentrate, magnesia,
thermomechanical benefication, dioxide, carbon oxide, leaching, magnesium bicarbonate.
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TexHosiorm4eckme rpoLecchbl MeTasaaypriv

YAK 004.89:004.67 : 669.1:519.25

Ucnonb3oBaHue TEXHOJIONMmn
NCKYCCTBEHHOIo MHTEeJ1IN1eKTa

npu peweHnm npakTn4yeckux saga
MeTaJnyprum

K. A. AHTunos, B. E. ®unvnnos

00O “TpomnpozHo3”, 2. Mockea
E-mail: info@promprognoz.ru

B cTaTbe paccMaTpuBalOTCS MPUMEPbI NPUMEHEHNS LiPOBLIX TEXHOMOMMIA B MeTanyprim. MokasaHo, kakue
3a4a4u MOXHO 3hheKTUBHO peLlaTb METOAAMM MaLLVMHHOTO 0BYYeHNs], B YaCTHOCTH, B YepHOII MeTanayprim
B CTanennaBunbHOM MpoM3BOACTBe. [1puBOAATCS UMbl MOTEHLMANbHON SKOHOMMM (heppOoCTiaBoB,
YBEMNM4eHIst PON3BOANTENBHOCTY NPOLecCoB. OnncaHHble MOV MO3BONSIHOT MPOrHO3MPOBATh PasfyHbIe
napameTpbl NraBku B MOMOLLb MacTepam 31eKTPOCTanen1aBuIbHOro Liexa.

KntoueBble cnoBa: MaLLMHHOE 00y4eHNE, UCKYCCTBEHHbI MHTENNEKT, ONTUMU3ALMS pacxoaa (eppocniasos,
HemeTannn4ecke BKIOYEHNS, NPOrHO3MPOBaHWE B MPOM3BOACTBE, LdpoBas MOZeNb.

The article discusses examples of the use of digital technologies in metallurgy. It is shown which tasks can be
effectively solved by machine learning methods, in particular, in ferrous metallurgy in steelmaking. The figures
of potential savings of ferroalloys, increasing the productivity of processes are given. The described models
make it possible to predict various melting parameters to help the masters of the electric steelmaking workshop.

Keywords: machine learning (ML), artificial intelligence (Al), saving the consumption of ferroalloys, non-metallic
inclusions, prediction in production, digital model.

DOI: 10.54826/19979258_2021_4_38
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YAK 669.15-194.2

BnnsHmne xmumMmmn4yeckoro cocrtaBsa

N PEXXMMOB OXJ1aXaeHus

nocJie KOHTPOJIMPYEMOMU NPOKATKN

Ha MUKPOCTPYKTYPY U MexXxaHu4eckue
CBOWCTBA IMCTOB U3 TPYOHbIX CTasnen ¢
NOHUNXEHHbIM colep>XaHuem MmapraHua

A. A. Xonopgubin', 1O. U. MaTpocos’,

4. C. Ky3sHeueHko', M. B. Unbnues?, [. U. Ocynos?

' FHY @oryri “UHUNyepmem um. U.I. BapduHa”. Poccusi, Mockea.
E-mail: kholodnyi.aa@gmail.com
2 @I'bBYH OUBT PAH. Poccusi, Mockea

YCTaHOBMNEHO BNUSHUE XMMMYECKOTO COCTABa U TEMNEPATYPHO-CKOPOCTHBIX PEXMMOB OXMaX4eHWs nocne
KOHTPOMMPYEMOIA MPOKATK Ha MUKPOCTPYKTYPY, MPOYHOCTHBIE CBOMCTBA U HU3KOTEMMNEPATYPHYKO yOapHYH
BASKOCTb IUCTOB KaTeropuin MpoyHocTi oT B (0, = 245 — 450 Hiwm?, o, = 415 — 655 Himm?) oo X70 (o, = 485 -
635 Himm?, 0 = 570-760 H/MM?) 3 HI3KOYTNEPOAWCTbIX CTanel pasniyHbix BapuaHTos neruposanus (Cr, Ni,
Cu, Mo) ¢ noHmkeHHbIM copepxatiem Mn (0,55-1,15 %), xapakTepHbim Anst H,S-cTolikix Tpyo.

KntoyeBble crnoBa: HM3KOMErMpoBaHHas TPyOHas CTanmb, XMMWYECKMIA COCTaB, JIMCTOBOW MpOKaT,
KOHTpONMpyeMasi MpokaTka, YCKOPEHHOE OXNaaeHue, MUKPOCTPYKTYpa, Mpeden TekyyecTW, BpeMEHHOE
COMPOTMBIEHNE, OTHOCUTENBHOE YANMHEHWE, TRBEPAOCTb, YAapHash BA3KOCTb.

The effect of chemical composition and temperature-speed cooling modes after controlled rolling on the
microstructure, strength properties and low-temperature impact strength of rolled plates grades from B (g, =245
450 NImm?, g_ = 415 - 655 N/mm?) to X70 (o, = 485 — 635 N/mm? g, = 570 — 760 N/mm?) of low-carbon
steels with different alloying variation (Cr, Ni, Cu, Mo) and reduced content of Mn (0.55-1.15 %) typical for
H,S-resistant pipes was determined.

Keywords: low-alloy pipe steel, chemical composition, rolled plate, controlled rolling, accelerated cooling,
microstructure, yield strength, tensile strength, elongation, hardness, impact strength.

DOI: 10.54826/19979258_2021_4_42
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MarepwuanoBegeHvie v HOBble MaTtepualsibl

YIK 669-157.96

OCcOOEeHHOCTU CTPYKTYPHOIro COCTOAHUS
MeTanna weunkv audbdpepeHunpoBaHHO
3aKaJIeHHbIX pesibCoB

H. O. JiusaHoBa', B. K. KackuH?, A. B. Kyknes',
E. 0. Hapycoga3, I'. A. Dunmnnos’

1 @ryr “UHUNqyepmem um. U.I. BapouHa”, 2. Mockea, iqs12@yandex.ru
2TOO “APB3”, 2. Akmobe (KazaxcmaH),
3 Mockoeckuli yHueepcumem mpaHcnopma PYT (MUUT), 2. Mockea

B pabote uccrnegoBanu yyacTknm CTPYKTYPHOA HEOOHOPOOHOCTM B LUeiKe penbcoB U3 cramm 760,
OnpegeneHa TemnepaTypa CaMOOTNycka BbICOKOYTNIEPOAUCTON PENnbCOBOI CTanu B 00MacTi CTPYKTYPHON
HEOHOPOLHOCTY LUK penbea, uarotosneHHoro u3 HI3. MokadaHo, 4To HN3KMIA OTMYCK HELOCTATOMEH Afis
penakcaLym 0CTaTOuHbIX MUKPOHANPSHKEHNI B BbICOKOYTNIEPOAMCTON CTanu.

KnioueBble CroBa: MapTeHCUT, BbICOKOYTNepoAUCTas CTasb, OTMyCK, TepMuyeckas obpaboTka.

The article is devoted to the study of the structural heterogeneity in the neck of the rails of the type P65 made
of steel E76F. A laboratory experiment was conducted to determine the optimal self-starting temperature of
high-carbon rail steel.

Keywords: martensite, high-carbon steel, tempering, heat treatment.
DOI: 10.54826/19979258_2021_4_54
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YAK 620.186; 539.551; 621.77.04

dopmMmupoBaHue CTPYKTYpPbl U CBOACTB
TPYOHOM CTaNn CO CBEPXHNIKUM
coepXXaHMem MapraHua

A. B. Kynawos'-?, J1. U. 3¢poH', E. A. BonkoBa?,
A. B. YacTtyxuH', A. B. YepBOHHBbIiA', A. A. XnibiOoOB®

" AO “BbIKcyHCcKUl MemaJsinypaudyeckul 3aeod”, Poccusi, 2. Bbikca,
E-mail: kudashov_dv@vsw.ru, LEfron@omk.ru, chastuhin_av@yvsw.ru,
chervonnyj_av@vsw.ru
2 BbikcyHckuli gounuan HUTY “MUCuC”, Poccusi, 2. Bbikca, E-mail: eavolk@yandex.ru
3 HI'TY umeHu P. Anekceeea, Poccusi, 2. HuxHuli Hoe2opod, E-mail: hlybov_52@mail.ru

/3yyeHO BRMSHWE TEXHOMOMMYECKNX MapamMeTpoB (MPOMBILMIEHHBIX W NAabopaTopHbIX) NpoKaTkW Ha
hopMMpOBaHKe CTPYKTYPbI 1 CBOVCTB Pa3fMYHbIX CTanel, CTOMKIUX K BOGOPOAHOMY pacTpeckuBaHuio. CTanb
CO CBEPXHW3KMM COLEpPXaHWEM MapraHua 1 BbICOKMM COLepKaHueM HNobUs OTNMYaAETCs MOHMKEHHOW
CKMOHHOCTBK) K POCTY ayCTEHMTHOTO 3epHa. Kpome TOro, paBHOMEpHasi MENKO3EPHUCTas MUKPOCTPYKTYpa
B 9TOM CTanu COXpaHsieTcs npu HarpeBe A0 Oonee BbLICOKWX TemnepaTtyp U Mpu BblAEPXKKE MpU 3TUX
Temneparypax. Hosasi Mapka CTanu nokasasna 3aMeaneHHy pekpucTaninsaumio ropsyeaeopMupoBaHHOro
ayCTeHUTa B CPaBHEHWM C TPaOULMOHHBIMK CTansamu Ans paboTbl B KUACMbIX Cpedax. YCTaHOBMEHO, YTO
3Ta cTanb MMeeT Donee y3kuin MHTEPBAN TEXHOMOMMYECKMX NapaMeTpoB MpU MpOKaTKe B MPOMbILUNEHHbBIX
YCIOBUSIX, C TOUKM 3pEHIS (POPMUPOBAHIS CTPYKTYPbI 1 KOMMANIEKCA MEXaHUYECKIX CBOCTB. B nccnefoBaHHOM
WHTEpBare napamMeTpoB TabOPaTOPHON W NPOMBILLTIEHHON NPOKATKM BIUSHIS MUKPOCTPYKTYPbI Ha CTOMKOCTb
Kk CEpPOBOOPOLHOMY PaCTPECKMBAHNIO HE BbISIBMIEHO.

KntoueBble crioBa: CBEPXHM3KOe CoaepaHie MapraHLa, HMobWiA, Harpes NoZ NpokaTky, KMHETHKA CTaTUYECKO
peKpuCTannm3aLmun, TEPMOKUHETUYECKME AUarpamMMbl MPEBPALLEHUS ropsyeaedOpPMUPOBAHHONO ayCTEHNTa,
MUKPOCTPYKTYpa CTamnu, KOHTpOnMpyemasi npokaTka C YCKOPEHHbIM OXNaX[JeHWeM, MUCTOBOM Mpokar,
MeXaHU4eCcKIe CBONCTBA, CTOMKOCTb K BOLOPOAHOMY PacTpeck1BaHUK.

The influence of technological parameters (industrial and laboratory) of hot rolling/deformation on the formation
of the structure and properties of various steels resistant to hydrogen cracking is studied. Steel with an ultra-
low manganese content and a high niobium content is characterized by a reduced tendency to the growth of
austenite grains. In addition, the uniform fine-grained microstructure in this steel is preserved when heated to
higher temperatures and when kept at these temperatures. The new steel showed a delayed recrystallization
of hot-deformed austenite in comparison with traditional steel grade for sour application. It was found that this
steel has a narrower range of technological parameters when rolling under industrial conditions, from the point
of view of the formation of the structure and complex of mechanical properties. In the investigated range of
laboratory and industrial rolling parameters, the influence of the microstructure on the resistance to hydrogen
sulfide cracking was not revealed.

Keywords: ultra-low manganese content, niobium, heating for rolling, kinetics of static recrystallization,
thermokinetic diagrams of transformation of hot-deformed austenite, microstructure of steel, controlled rolling
with accelerated cooling, sheet metal, mechanical properties, resistance to hydrogen cracking.
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YAK 669.14.018.41

CBapuBaeMoCTb KOHCTPYKLUOHHbIX
ctaneun S355MLO n S420MLO
TOJILLMHON 82 MM, NPON3BEOEHHbIX
metogom TMO+YO n npumeHssemMbix
OJN11 MOPCKUX BETPOreHepaTopos
HOBOIO NOKOJIEHUS

E. A. Tonn-Orny

NLMK DanSteel A/S, 2. ®pedepukceepk, aHusi, E-mail: EGoli-Oglu@yandex.ru

OTMeyeH poCT CermeHTa MOpCKOIi BETPOSHEPreTUKM B CrieaytoLme ABa ecatuneTus. [NpuBeaeHo onucaque
OCHOBHbIX YacTel M pa3MepoB MOPCKMX DalleH, MCnonb3yemblX A1 BETPOrEHepaTopoB MOLLHOCTBIO § —
15 MBT, Bkntoyas nporHo3 passutus go 2030 r. MccnegoeaHa cBapuBaeMoCTb UCMOMb3yeMbIX AN MOPCKUX
GalueH HU3KOYrNepoanCTbIX MUKPONErMPOBaHHbIX TOMCTONMUCTOBBIX CTanen kateropuit kadectea S355MLO
n S420MLO, nponssogumbix no ctaHaapty EN 10225-1:2019, pernameHTUpyIOLLEMY TEXHUYECKUE YCroBKS
MpOW3BOLCTBA U CepTUdMKaLMM TONCTONMCTOBOTO NpoKaTa M3 CBapUBAEMON KOHCTPYKLMOHHOW CTanu ans
(DMKCUPOBAHHBIX MOPCKMX KOHCTPYKUMIA. Ha npuMepe MPOMbILMEHHbIX NapTWA CBapHbIX COEAMHEHWN
npokaTta TOMLLMHOM 82 MM, NPOU3BEAEHHOO MO TEXHOMOMN TEPMOMEXaHNYECKO 06PabOTKM C YCKOPEHHBIM
OXNaxJeHueM, uccnenoBaH ypoBeHb MPOYHOCTH, HU3KOTEMMEPATYPHOM YAAPHOM BA3KOCTU, COMPOTUBIIEHNS
ycTanocTHeiM - paspyweHuam (CTOD). OTMeyeH BbICOKWMA YpOBEHb CBOWCTB CBApHOMO COEAWHEHUS
uccneayeMon ctanum nocne CBapku ¢ noroHHow aHepruen 50 + 2 k[hk/cM MeTOA0M MHOFOMPOXOAHO MOrPYXHOM
nyrosoi capku (SAW). PesynbTaThl UCCNeaoBaHUS UCNONb30BaHbI MPpW YCNELWHON cepTudukaLmn npokata
TOnNLMHOM Jo 82 kateropuii kayecta S355MLO n S420MLO no ctaHgaptam EN 10225-1:2019 1 NORSOK
M-120 ¢ npuemkoit 0T MopcKoro knaccudmkaumonHoro obuectea DNV (DNV-GL).

KntoueBble crioa: BeTpOSHEPreTUka, HU3KOYrNepoancTas crarb, TONCTONMCTOBOM NpoKaT, TepMOMEXaHU4YeCKas
00paboTka, cCBApNBaEMOCTb, 30Ha TEPMUYECKOrO BNUSHUS, MexaHuyeckie ceoiicTBa, TMO, NORSOK, DNV.

A description of the main parts and dimensions of offshore towers and foundation used for wind turbines with
a capacity of 8 — 15 MW, including a development forecast for 2030 is given. The weldability of low-carbon
microalloyed heavy plate steels grades S355MLO and S420MLO, used for offshore towers has been studied.
The level of strength, low-temperature impact toughness, and fatigue resistance (CTOD test) was investigated
on the example of industrial batches of welded joints of heavy plates with a thickness of 82 mm, produced
by the technology of thermomechanical processing with accelerated cooling. A high level of properties of the
welded joint of the studied steel after welding with a heat input of 50 + 2 kJ/cm using multi-pass submersible
arc welding (SAW) is noted. Results of a study are used for successful certification heavy plate steels grades
S355MLO and S420MLO with thickness up to 82 in accordance with EN 10225-1: 2019 and NORSOK M-120
standards with verification from the marine classification society DNV.

Key words: wind energy, low carbon steel, offshore steel, heavy plate, thermomechanical treatment, weldability,
heat affected zone, mechanical properties, TMCP, NORSOK, DNV.
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BnsHue yCJ1I0BUN HAarpy>XeHnsa m
NMPOYHOCTHbLIX CBOUCTB

Ha COMPOTUBJIAEMOCTb TPYOHbIX CTanemn
cynbduaHOMY pacTpeCKUBaHUIO

nopa HanpsH>xeHnem npm oaHOOCHOM
pacTaXXeHuu

0. 1. MaTtpocos', A. A. XonogHbiin',
4. C. Ky3sHeueHko', A. C. TiopTaer?, . U. Ocynos?

' FHY @oryri “UHUNyepmem um. U.I. BapduHa”. Poccusi, Mockea.
E-mail: kholodnyi.aa@gmail.com
2 @I'bBYH OUBT PAH. Poccusi, Mockea

YCTaHOBMEHb! 3aBUCMMOCTY ANUTENbHOM cTodKocT npotue SSC (T, ) My MCMbiTaHn Ha cynbguaHoe
pacTpeckuBaHne nog HanpspkeHreM npu OBHOOCHOM PACTSKEHWM OT BEMMYMHBI KOI(ULMEHTa Harpy3ku
(k = 0,6 — 1,0) n mexaHn4eckux CBOWCTB NUCTOB W3 TPYOHbIX CTanen MpOMbILUNEHHOTO MPOM3BOACTBA.
OnpegeneH 3anac NpOYHOCTHbIX CBOWCTB (BENWYMHA MPEAena TeKy4eCT 1 BPEMEHHOrO COMPOTUBNEHNS),
0BecrneymBaloLMi ANUTENbHYI0 CTORKOCTb T CTareil kateropui NpodHocT ot B 4o X70 B TeueHme He MeHee
720 u.

KntoueBble crnosa: HU3KONermposaHHaa pr6HaF| CcTanb, TepMOMeXaHn4eckasn 06pa60TKa, TONCTONMCTOBON
npokaT, MMKPOCTPYKTYpa, MEXaHU4eCKne CBOWCTBA, cynbcbmnHoe pacTpecknBaHmue noa HanpsXxeHnem.

Dependences of long-term resistance to SSC (t_ ) during testing on sulfide stress cracking under uniaxial
tension on the value of the load factor (k = 0.6 — 1.0) and mechanical properties of plates from industrial pipe
steels are established. The margin of strength properties (the value of the yield strength and tensile strength),

providing long-term resistance t__ of steels grades from B to X70 for 2 720 hours, has been determined.

Keywords: low-alloy pipe steel, thermomechanical treatment, rolled plate, microstructure, mechanical
properties, sulfide stress cracking.
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