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HOBEWLUWE PA3PABOTKUW PENIbCOBOM NPOAYKLINN

B AO «<EBPA3 3CMK»

E. B. Monesow’, I'. H. OHUH?,
A.B.lMonoeateHko', M. B. TemnsiHues®

" AO «EBPA3 3CMK>» (1. HosokysHeuk. Poccus),

> 000 «EppazXonaunr» (r. Mocksa. Poccus).

* dreoy BO «Cu6TUY» (1. Hosokysueuk. Poccis)

INpeacrasnexbl pe3yabTaThi OCBOCHUS TEXHONOTHM MPOU3BoACTBA AnddepeHLIHPOBAHHO-TEPMOYIIPOYHEHHBIX PE/1bCOB 0b1Li1e-
ro M CreluMalbHOro HasHaYeHUs, BKJII04as pe/ibChl HU3KOTEMIEpaTyPHOIl HANEKHOCTH, PeJibChl U CKOPOCTHOTO ABMKEHUA,
PEbCh NMOBBLILIEHHOH H3HOCOCTOMKOCTH M KOHTAKTHO-YCTAJIOCTHON BBIHOC/IMBOCTH, a TAKXKE NEPCHIEKTHBHbIC pa3paboTKu
PEBbCOB /151 BHICOKOCKOPOCTHOTO JIBHXKEHHUS M peiibehbl 1A ocoborpy3oHanpsikeHHbIX nopor. [TokasaHo, 4To JOCTUIHYTBIH
KOMTUIEKC CBOHCTB HOBBIX PEbCOB, MPH 0BecrieYeHHH CBOEBPEMEHHOTO TEXHHYECKOT0 00C Ty KHBaHUs, criocobeH obecrneynTh

pecypc B 2-2,5 Mapa T OpyTTO.

Kmouesbie ¢10BA: peabe, NPONYUEHHbLI MOKKAXC, pecypc, mepmuyeckan obpabomia, JcusHeH bl WK, MEXaHUYecKue ceolicmaa.

[Mocnaumn Mpesunenta PO B. B. TlyruHa ®Pene-
panbHoMy CoBpaHnio B YMcie MPHOPHTETHBIX 3a1ay
ObUIO O3HAYEHO PA3BUTHE TPAHCMOPTHOMH MHdpacTpyK-
Tvpbl PM, B KOTOPOI KeJIC3HONOPOKHOMY COODLLECHHIO
OTBOAMTCH CVIICCTBeHHAst poib. [locTapieHHble 3amayun
pocTa 0OBEMOB IPY30BOTO TSKENOBECHOIO TPAHCMOPTA W
CO3IaHMSI BLICOKOCKOPOCTHOTO TACCAXUPCKOTo JBHKE-
HUsE TPeOYIOT pa3paboTKU HOBBIX MAaTePHATIOB BEPXHEIO
CTPOEHUS NYTH € pecypcoM B 2-2,5 Mmapa 1 6pytTo. [Mpose-
neHHas B 2013 1. B AO «EBPA3 3CMK» KopeHHast peKoH-
CTPYKLIHS TIPOM3IBOACTBEHHBIX MOLIHOCTEH ¢ BHEAPEHHEM
COBPEMEHHOTO TEXHOJIOIHYECKOr0 M KOHTPOJIbHO-N3Me-
pUTEsILHOTO oDopyaoBaHus |1] no3soania OCBOUTL BbI-
MYCK Pe/ibCOB, M0 KAYeCTBY HE YCTYMAIOWNX JYULINM MK-
poBbIM aHanoram [2].

K nauany 2019 . AO «<EBPA3 3CMK» u3rotoBuio u
nocrasiio B anpec OAO «PAK/» csbite 2,5 MaH T and-
(hepeHUMPOBAHHO-TEPMOYIIPOYHEHHBIX PElbcOB 001ero
M cneunanbHoro HasHadeHusi. CornacHo TpeGoBaHMSM
texHuueckux pernamentos TP TC 003/2011 [3], TP TC
002/2011 [4] u pelicTByiowiero cranaapra [S] nepen Ha-
YaJloM TMOCTABOK PEJbChl KakIOH KaTeropu I0JKHbI
ObITh MOJBEPIrHYTHI CCPTHHUKALMOHHBIM HCTTBITAHUSIM,
BKJIIOUAS! TTOJTMTOHHBIE UCTIBITAHWA Ha DKCNEPUMEHTAb-
HoM KoJiblie AO «BHUWAKT» (1. Lllep6uuka). B tabauue
NPEACTABICHBI JIaHHbIE O Pe3y/IbTaTax NMOJMTOHHbLIX HC-
NbITaHWii pesibcoB no coctosiHuio Ha 01.03.2019.

HilpaﬁOTKil peiibCoB 061[1'.3‘1'0 HA3ZHAMCHMA KATeropmu
JAT350 npesbicuina otMeTKy B 1.5 Mipa T 6pyTTo. uTo siB-
JACTCH HAWJIYHILHM MOK43aTe/IcM Cpen BCCX paHES [10-
CTABJICHHBIX PCJALCOB OTCUYCCTBECHHOIO INMPON3BOACTBA, a4
TAKAKE B CPABHCHHUH C 'Japyﬁemn BIMH PEIbCaAMMH, UCIIbITbI-
BaBIIMMMKCS HA Koable (puc. 1) [6]. Tpu 3ToM MX Haex-
HOCTB 10 MOKa3aTe/ 1K 6€30TKa3HOCTH cocTapnaa 690 MiH
T OpyTTO. a 6e3 yuera u3bsaTHs no acdekty 601ToBOro 0T-
BepcTist — Imapa 190 MaH 6pyTTO, YTO CBUAETEIBLCTBYET O
BBICOKOH CTOHKOCTH PE/IbCOR,
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Puc. 1. M3uaTua no gedekTam penscos Ha IKCNepUMeHTaNsHOM
konsue AO «BHUWXT» oTedecTBeHHbIX 1 23pyBexHbIX NPoOU3Bo-
AuTeneil oTAeNbHbIX NapTUiA, UCNBITaHHBIX B nepuog ¢ 1981 no
2011 r.

CTOMKOCTE PeNnbCoB cepTudrkaumoHHbIX naptuid nponssoactea AO «EBPA3 3CMK» Ha 3kcnepymmMeHTansHoM konbue AO «BHU-

WXT» (r. LWlep6unHka) no coctoaHmio Ha 01.03.2019

Indp Kateropus [MponyiueHHbIT TOHHAXK, KoauuecTso HibaThixX Y-1POLICHTHAN
NapTuu peiibCcOB MIHT 6p}'TTO J]Clll(.‘KTI!bIX pPeiibCOB !Iilpd()o'l Kl
K33 JAT350 1509 % 84 .4
K34 AT3I70MK (R-400) 1076 6 80*
K35 AT350CC (R-590) 1076 2 93,3*
K36 AT350HH 701 0 100
K37 AT400UK 157 0 100

© MenpiTaHus pelibeoB JaHHBIX TAPTHIT NPEKPALICHbI.

"CTANb".N27.2019 r. ISSN 0038—920X
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Puc. 2. Pa3zmep yCTanocTHOIo NATHa NPU UCNbITaHNW penseos
Pa3NNUHbIX KaTEropuiA Ha NyNbCaTope: @ — Penbe KaTeropum
AT350, paamep yctanoctHoro natHa 4,0 - 7,0 MM; 6 — pensc
kateropun AT350HH, pa3mep ycTanocTHoro naTHa 5,3 - 11,0 MM

PeabCchl  crelMaibHOTO  HAa3HAYCHMS  KaTeropum
AT370MK Oblan M3bATH M3 KOJbLA MOCAE AOCTHAREHHS
80 % ramma-pecypca cBbite | Miapa T OpyTTo. UTO SBIS-
€TCA BBICOKHUM IOKa3aTe/leM ¢ yueToMm paboThl penbca B
KpuBoit paanycom 400 m u rpyzoHanpsxkerHoct 250-300
MJIH T B TO/L.

[Tpn aHanoruyuHoi HapaboOTKe OBLIM M3IBATHI PEJibCh
kareropuu AT350CC. B sToM ciryuae ramMmma-pecype CBbi-
we | mapa T 6pyTTO ObL1 JOCTUIHYT NPH FAMMa, PaBHOH
93,3 %. B0 3apMKCHPOBAHO [1BA UBATHS, UTO SABISETCS
XOPOLIMM pe3ybTaTaM, ¢ y4eTOM paboThl 3TUX PeibCOB B
MeHee OaronpHsITHOM y4acTKe — KpHBOIi padnycom 590
M. OTHOCHTEILHO peibcoB Kateropun A T350 Bes naprus
OblJ1a U3BSTA 1O NIpUUKMHE Toro, 4To penabebl AT350CC n
AT350 oTHOCATCS K OAHOM KATErOPHH MPOYHOCTH, M [10-
c/1e 0013aTeABLHOTO COTTACHO METOIHKE MOAKOHTPOILHOH
IKCIUIYATALUMHK MOATBEPAACHUSA MUHUMAIBHOTO TraMMa-
NpoLeHTHOro pecypca B 750 MAH T OpyTTO NpH ramma-
pecypce He Menee 80 % ObLIO NMPUHATO peLIeHUE MNpo-
JOJIKHTh MCTTBITAHUS OJIHOH MapTHH PE/IbCOB KaTeropuu
AT350.

B HacToAmMH MOMEHT, TNMOMHUMO VIOMSHYTBIX, Ha
KOJIbLIE TPONOIKAITCS UCTTBITAHUA PEeibCOB HU3KOTEM-
neparypHoil HaaexHoctn kateropuu JIT350HH, texno-
JIOTHS TTPOM3BOJICTBA KOTOPBIX 3al1MiIeHa nateHToM | 7], n
penbcoB HoBoit Kateropun AT400MK. UabsaTuil penbcon
TUX NapTHii He 6bL10. OTIMUNTENLHOH 0COBEHHOCTLIO
pe/IbCOB HHM3KOTemmnepatypHoil HagexHoctn JAT350HH
SIBJISIETCSl IOTIONIHUTEIbHOE TpeboBaHKHe yaapHoil BfA3KO-
CTH MPH OTPULIATEIBHbBIX TEMIEPATYPAX, YTO N0CTHTACTCS
MyTeM ONTHMH3ALMH XHMHYECKOrO COCTaBa M TEXHOIO0-
FMYECKUX peKMMOoB npoussoactsa. [1pu stom penbe 06-
nanaer 0o0siee BLICOKOH BA3KOCTLIO, ODecneuHBaroLei
OoJiee BbICOKHE MOKa3aTelu TPELIMHOCTOHKOCTH, Gonee
HU3KYIO CKOPOCTb POCTA TPELLHH W DOJbLIee CONPOTHBIE-
HUE XPYIKOMY pa3pyllieHHIO MPU Pa3BUTHH VCTATOCTHBIX
MOBPEKACHHUI (pHC. 2).

B nocaennmne roibl 0JHO W3 OCHOBHBIX HalpaBieHHi
B KEJ1E€3HOJI0POKHOM TpaHcnopre Kak B Poccuu, Tak v 3a
pyOeKOM CBS3AHO C Pa3BUTHEM CKOPOCTHBLIX M BBICOKO-
CKOPOCTHBIX MACCaXUPCKHX nepesosok [8 — 14]. Komou-
HaTOM pa3paboTaHa TEXHOIOTHSI H OCBOEHO MPOH3BOACTBO
peabcoB kateropun AT350CC, a takke penbCcoB Kate-
ropun AT3IS0BC400. npeaHa3HaueHHbIX LISl IBHAKCHHS
€O cKopocTAMHU 10 400 KM/4, YTO NPEAYCMOTPEHO Tpo-
extoM BCM Mocksa — Kazaub [10 — 14]. 9ti penbenl
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B AT350CC Haace X TY 0921-276-01124323-7012
B ATISOACAD0. Krace XX TY 0921-293-05T57676-2016
B ATIS0 Knace ¥ Ty 0921-276-01124323-2012

Puc. 3. TpeboBaHNA HOPMATUBHO-TEXHWHECKOW AOKYMEHTALMW K
KayecTey MCNOAHEHUS NPodUAR PeNbCOB PasHbIX KaTeropui

00J1a1a10T NMOBBILIEHHOH NPAMOJMHEHHOCTBIO M TOUHO-
CThIO M3TOTOBJAEHUA npoduis, TpebOBaHUS K KOTOPOMY
npeacrasieHbl Ha puc. 3. Kpome Toro, s obecneveHMs
fesonacHocTH K peabcam [AT350BC400 npeavssasiiorcs
TpeOOBaHMS MO VAAPHOI BSIZKOCTH, aHAIIOTHYHBIE Tpebo-
paHus K Kateropuu AT350HH. B HacTosiiee Bpemst npo-
BOJMTCS CepTHROUKALIMS STUX PEJILCOB.

B umncne nocneannx paspadboTtok KOMOMHATA peibebl
HoBoit kKareropun JIT400UK, npeaHasHaucHHbIC U1 pa-
00Tbl B DecnpeleeHTHO TAACIbIX yeaoBusx nopor Cu-
OMPCKOrO perHoHa, XapakTepH3VIolMxcs OOJbLINM KO-
JUYECTBOM KPHMBBIX MAJIOro paauyca U ocob0 BBICOKOH
IPY30HANPsKEHHOCTLIO [ 15 — 16]. DTH penbesl obrataloTt
Dosee BLICOKHMH TIOKA3aTesIMH TIPOYHOCTHBIX CBOICTB
M TBEPAOCTH NpH Dosiee BBLICOKNX NMOKA3aTesax MaacThy-
HOCTH MO cpaBHeHHIO ¢ penbcamu Kareropun AT3I70MK
(puc. 4). INpoBeaeHHbIC HCCAEAOBAHHUS € NMPOPUILHBIMH
Hay4YHO-HCC/IeI0BATEILCKUMI OpraHM3alMaMu’ nokasanm
00J1b1LIYIO OIHOPOAHOCTL U IUCTIEPCHOCTE MUKPOCTPYKTY-
Pbl PEILCOB M, KAK CleacTBHe, Dojiee BBICOKUE MapaMeTpsl
H3HOCOCTOHKOCTH M KOHTAKTHO-YCTATOCTHON BBIHOCTMBO-
CTH 110 CPABHCHHIO C paHee BbITYCKABLUIMMUCS peibcaMiu
AT370UK n peabcamu Kateropuit npouHoctu 350,

B Hactosiiiee Bpems Ha KomMOMHaTe pa3pabarbiBailoT-
cst penbebl A T370 obuiero HasHaueHus ¢ 6ojlee BbICOKHM
KOMILJICKCOM CBOMCTB, ONTUMAIbHON chepoilt Ucnosb3o-
BAHMA TAKUX PelbCOB OYAYT KpHMBbIE CPEAHEro paauyca
> 650 M, a Takxke paboTa B NpsAMbIX B 0CODOTpy30Hanps-
AKEHHBIX YCIOBUAX. ITH PeJibChl 110 NIPOYHOCTHBIM Xapak-
TEPUCTHKAM M TBEPAOCTH OJIM3KH K pelibcaM KaTeropui
AT370MK, a no macTH4eckMM XapakTepuUCTHKaM — K
pefibcam o0lIero Ha3HaYeHWsl TeKYLIEro MpOH3BOACTBA
(puc. 5). Cyast N0 1OCTUTHYTOMY KOMILIEKCY CBOMCTH CUM-
TaeM J0CTHAMMBIM pecype peibcoB Kateropuii JAT370 u
JAT400UK B 2, a B nepcnektuse ¥ B 2.5 Mapa T OpyTToO.

Bmecte ¢ TeM HeoOXOAMMO OTMETHTb, YTO OIPOMHOE
BIAMSIHUE HA TPOLOJIKUTENBHOCTh KUIHEHHOTO UHKIA W
PeCype pe/bCOB OKA3bIBAIOT BIAMAHMUE YCIOBUS IKCILUIya-
Tauun. [MoatoMy ocoboro BHUMaHUs TPeOYIOT M3VUCHHE

" PaGotsl BbIMOAHCHB! coBMmecTHO ¢ AO «BHUMAKT» u OAO
YHUM.

ISSN 0038—920X. “CTANb". N2 7.2019 .
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Puc. 4. CpegHue 3HaYeHNA MexaHU4ecknx CBONCTE WU TBepAOCTW pensCoB kateropuin AT370MK n AT400MK

M periaMeHTalus npoueccos uudosadus, Jayopuka-
uuu | 17]. OCcTpo CTOUT BOTNPOC BHEAPEHUH CKOPOCTHOTO
umgosanust vyepes 20-25 man T 6pyTTO, YTO OBECTEUUT
BO3MOXHOCTL NpoBeieHusi npodunabHoro numMdgoBaHms
He uepe3 75-85 muH T OpyTTO, KaK CeHYac M 4TO HE Bbl-
nosnsieTcs, a yepes 150 man 1 6pyTTO.

BhesipeHue HOBLIX MOABHAHBIX COCTABOB MU MHHOBA-
HHOHHBIX BArOHOB C MOBBIIIEHHOW HAarpy3kKoi Ha OCb H
Dosiee TBepALIMU KoJlecaMu TpeOyeT Takke caMoro npu-
CTAILHOTO M3Y4eHHs BOMNPOCOB CTOMKOCTH PelbCoB K
M3HOCY M BO3HHKHOBEHHWIO KOHTAKTHO-YCTA/IOCTHbBIX Jle-
tekton. [Lna noctukenuns pecypca 8 2,5 Mapa T 6pyrro
Hesib3s 0D0HTHCL BE3 CYILICCTBEHHBIX M3MEHCHHIH B CH-
cTeMe TeXHHUYECKOro oDCNYAMBAHMA, KOTla BO3ZHUKAKO-
HIME DKCIUIYaTALMOHHbIC J1eheKThl OVAYT YCTPAHATLCS B
HOPMHMPOBAHHOE BpEeMs, BMECTO MACCHBHOro Hadloe-
HUsI 33 Pa3sBUTHEM M CHHMXKEHMEM CKOPOCTH JBMAECHMWS,
NPHHATBLIM B HACTOSILIIEE BPEMSI.

BUBJIMONPADUYECKUIA CNNCOK

1. MNoaesoit E. B., Ouun I. H., Temasnues M. B. Paspaborka
M APOMBILLIEHHOE OCBOeHHE TexHoaorun amgdepenumpo-
BAHHOH TEPMHUUECKOI 0DPabOTKH KeIe3HONOPOKHBIX Pellb-

"CTANb". Ne 7. 2019 r. ISSN 0038—920X

COB C HCMOJB30OBAHMEM TEILTA NMPOKATHOTO HArpesBa // Han.
By30B. Yepnas metayprus. 2016, Ne 10, C. 704 — 714,

2. bopu A. H. HccnenosaHns MHHOBAUMOHHOW Pe/ibCOBON

MPOAYKIHH W TMEPCNICKTHBLI €€ JabHEHILEro pa3suTHs /
ViydleHue KauecTsa ¥ YCJI0BUI DKCIIYATALIMK PEJIbCOB K
PeNLCOBLIX CKperuieHMit © ¢0. Hayy. J0KJI. Mo matepuaiam
Jace/laHua HEKOMMEPYECKOTo naprHepeTsa « PenbcoBas Ko-
muceusi», — C-Tletepbypr : OAO VUM, 2015. C. 107 — 121.
TP TC 003/2011 TexHHUYCCKHIT perIaMcHT TAMOXEHHOTO CO-
1034 «O BesonacHocTH HHPACTPYKTYPBI KENEIHOLOPOAKHO-
IO TPAHCIIOPTa».

TP TC 002/2011 TexHu4ecKHi pernaMedT TAMOKEHHOIO
coio3a « O He30NacHOCTH BHICOKOCKOPOCTHOTO KeIe3HO10-
POXHOTO TPAHCTIOPTa».

I'OCT P 51685-2013. Pesnnenl keiestnonopoxipie, Obume
TEXHHUYECKHE YCITOBUSI,

bopu A. U. llyp E. A. O 3naunMoctt 1 HeoDXOAMMOCTH
MOAMIOHHBIX UCTILITAHHI PELCOB HA IKCIEPHUMCHTATLHOM
koablie AO «BHUHMAKT» u ux orpaxetne B HOPMATHBHOMN
AOKYMcHTaunu // BHeapeHHe cOBpeMEHHBIX KOHCTPYKLUHNIA
W MEPEIOBLIX TEXHOMOTME B ITYTEBOC X03sticTBO. — M. 1 Mo-
CKOBCKMH TOCYAapPCTBEHHBIW YHUBEPCUTET nyTei coobule-
st Mmnepatopa Hukoaas 11, 2016, Ne 9. C. 90 — 95.

IMar. 2601847 P®. Criocod M3roToRIeHs pPeibCoB HIU3KO-
TemnepatypHoil HaaexHoctn // Tonesoit E. B., KOuuu T
H., Bonkos K. B. u ap.;: ony6a. 10.11.2016, bron. Ne 31.

57



METATNOBERERNE W TEPMWYECKAS DbPABDTKA

AL

BpemeHHoe conpoTuaneHue OTHOCUTENLHOE YANMHEHWE, %
" 1400 - 15 -
=
T 1350 - g
(SR I o 10 =
I s aa
T I =S
¥y 1300 - g3
= &8 = I
a ux
a5 =] 3 -
c (@]
S 1200 - : . 0 - . . !
AT350 AT370 AT370MK AT350 AT370 AT370MK
a KaTeropua 6 Kareropua
Mpeaen Texyqectu OTHOCUTeNbHOE CykeHue, %
950 - 40 -
= o 354
v
o o 30 -
7. 900 - F
-3 é g 25 -
3 £8 21
= o 15 -
o 850 - *
3 S 10
o | g
= o 5 -
800 - ! i 0 - ! ' ‘
AT350 AT370 AT370UK AT350 AT370 AT370MK
5] Kateropus 2 Kateropms
TBEpAQCTE Ha NKr YAapHan BR3KOCTE
400 - 35 -
4 30 -
ET g"s ol
t = 20 -
[Ny @
gz 380 X 15 -
o & 10 -
bl
S s-
360 - . ! | 04 ! i )
AT350 AT370 AT370MK AT350 AT370 AT370MK
) Kateropusa e Kateropwa

Pwc. 5. CpegHue 3Ha4eHnA MexaHU4ecknx CBOWCTB 1 TBepAOCTY penbcoB kateropum 41350, AT370MK 1 penbcoB HOBOW kaTeropuu,
ycnoBHO obo3HaueHHon AT370

8.
9.

10.

58

BoicokockopocThbie coobuienus 8 Pecnybauke Kopes //
AKenesnwie noporu mupa. 2015, Ne 1. C. 22 — 24,
[iaHupoBaHne BBICOKOCKOPOCTHBLIX nuHuit B [Topryranuu
// Kenesunte noporu mupa. 2011. Ne 9. C, 22 — 26.

O [Mnane MeponpusiTHi M0 PeaTM3aAlMM TIPOCKTOB Opra-
HHU3AIHH JIBUAKCHHMS BbICOKOCKOPOCTHOIO KEAE3HOM0POK-
HOTO TpaHcrnopta @ pacniopsikctune [Npasutenscrsa P® ot
31.08.2011 Ne 1522-p // Cobpanue sakononareancrsa PO,
2011. No 37. Cr, 5281.

. Annpeesa T., Hlesyenko M. [Nlopa naunnarts ctpouts BCM

// PAKI-Tapthep. 2011. Ne 9. C. 82 — 84,

. O Crpareruu pa3sBMTHS KEIEC3HOIOPOXKHOTO TpPaHCHOpTa

B Pocemitckoit Weaepaunn 1o 2030 ropa (smecrte ¢ “Tlaa-
HOM MeponpusTHit 1o pearusauuu s 2008 — 2015 ronax
Crpateruy passMTHs KeJIE3HONOPOKHOIO TPAaHCIIOpTa B
Poccuiickoit ®enepaunn no 2030 roga™) @ pacrniopsikerne
IMpasurenscrsa PP o1 17.06.2008 Ne 877-p // Cobpanue 3a-
KoHopateaneTsa PA. 2008, Ne 29 (u. I1). Cr. 3537.

.0 Mepax no opraHn3atuuy ABHACHHUH BLICOKOCKOPOCTHOIO

KeNe3IHONOPOXKHOTO TpancnopTa B Poccuiickoit Meaepaunn
. ykas [Mpesnnenra P@ or 16.03.2010 Ne 321 // Cobpanne
sakonoaatenseTsa P, 2010. Ne 12, Cr. 1312,

14. O KOMIICKCE MEp MO Peatu3alimm OCHOBHBIX TOJOXKCHUI

Mocnanus  Tpesnnenta  Pocewniickoit @encpanun De-
aepansHoMy Cobpannio  Poceniickoin @enepannn 2007
roga : pacnopskenmne [pasurenscrea PO or 15.06.2007
Ne 781-p // Cobpanme 3akoHonatenscrsa P®. 2007. No 26,
Cr. 3196.

. Bopotses M. 10. Pesynstarsl SKCIuyaTainy pasiniHbixX Ka-

Teropuit pesibeon Ha BCAKJL u ropHo-nepesanbHOM yuacTke
CmoAsSHCKOW aucTaHumu nytw // YaydiieHude kauecrsa M
VCIOBHI IKCILTVATALMKN PEILCOB M PEILCOBLIX CKPENJIeHUH:
¢B. Hayy. 10K, 110 MATEPUAIAM 3aCe1aHHs HEKOMMEPUECKO-
ro naprtHepctia «Penscosas komucennar». — Exatepunbypr :
0OAO YHUM, 2018, C. 250 — 264.

. Ilapanoe C. H. HUcaenko D. I1. PekoMmeHaalinu no veuie-

HUIO TTYTH Ha JIMHUAX C TSKEA0BECHBIM ABnxennem. // Tyrs
u nyresoe xossicrso. 2016. Ne 7. C. 2 — 7.

. JIucuusin A. M. Agaypaumror A. 10. O npouicHuH MeApe-

MOHTHOTO KCIUIYATALLHOHHOTO pecypea peibeos // TyTh 1
nyresoe xoasicerso, 2019, Ne 2. C .2 — 6.

Cmamuss nocmynuia 6 pedaxkuio 26.03.2019

ISSN 0038—920X. "CTAJIb”. N2 7. 2019 r.




AL

pipes. The analysis of pipe manufacturers’ production is specified
by type of steel pipes produced in 2013-2018 years.

Key words: pipe production by types, pipe consumption, leading pipe
manufacturers, share of pipe exports and imports, production
reconstruction.

UDC 666.982.24

Development of Innovative Products for the Drawing Division

Fastykovsky A. R., Tchinokalov E. V. // Stal’. 2019. No. 7. P. 50 — 51.

A new type of product has been introduced — a long multiple-thread
screw reinforcement produced by drawing without twisting.
Its advantages are described in comparison with the existing
reinforcement profile Bp-1. The effect of the angle of inclination
of the rollers and the number of threads of the screw surface on
the drawing force was studied. A comparative evaluation of the
mechanical properties of the four- thread screw profile and Bp-|
reinforcement with a diameter of 4 mm was carried out.

Key words: long multiple-thread screw reinforcement, drawing with
twisting. drawing without twisting, energy consumption, drawing
force, mechanical properties.
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Manufacture of Spare Parts and Metal Structures for Repair of Basic
Metallurgical Facilities

Bulavenko A. V. // Stal’. 2019. No. 7. P. 52 — 53,

History of the machine shop at EVRAZ ZSMK.
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Synthesis of Three Component Mixing Mechanisms Used in Metallurgy
Popugaev M. Gh.. Dvornikov L. T. // Stal’. 2019. No. 7. P. 53 — 54,
Key words: mixer, synthesis, mechanism, structure, Kinematic pair.
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Recent Developments of Rail Steel Products at the “EVRAZ West
Siberian Iron & Steel Works™

Polevoy E. V., Yunin Gh. N., Golovatenko A. V., Temliantsev M. V.
// Stal’. 2019. No. 7. P. 55 — 58.

The article presents the results of mastering the production
technology of differentiated thermo strengthened rails for
general and special purposes, including rails of low temperature
reliability, rails for high-speed movement. rails of increased wear
resistance and contact fatigue endurance, as well as promising
developments of rails for high-speed movement and rails for
especially heavy roads. It is shown that the achieved set of
properties of the new rails, while ensuring timely maintenance, is
able to provide a resource of 2-2.5 billion tons gross.

Key words: rail, missing tonnage, resource, heat treatment, life cycle.,
mechanical properties.
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Manufacture of Rails for Exports in Conformity with Foreign Standards

Dorofeev V. V., Dobriansky A. V.. Pervushin D. E.. Dorofeev A, V.,
Sapelkin O. 1. // Stal’. 2019. No. 7. P. 39 — 61.

Large-scale revamping of rail production in 2012 in JSC *EVRAZ
ZSMK" allowed manufacturing the product in accordance with
global trends in the rails manufacturing. Despite the fact that about
80% of the rails produced in Russia is shipped by EVRAZ 10 JSC
“Russian Railways”, the company plans to develop the share of
export sales. The main results of work on the development of rails

manufacturing according to foreign standards with different levels of

technical requirements and the projected prospects for the supply of
rail exports in the coming years are presented.

Key words: rails, roll pass design, universal rail and beam mill, foreign
standard, rail head hardening.
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On the Problem of Quality Requirements for Railway Rails and
Methods of Their Control ( in Way of Discussion)

Polevoy E. V., Yunin Gh. N., Smirnov L. A. // Stal’. 2019.

No. 7. P. 66 — 68,

Rails are a critical component of ensuring the safety of railway
traflic, therefore, the establishment of qualitative characteristics
influencing their usage of-mixture resistance and duration
of life cycle is of paramount importance. In this work a
comparative analysis of the feasibility, necessary and sufficien-
news, requirements currently, requirements for rail products,
as well as prospective demands for quality rails, correlated with
performance properties.

Key words: rail, performance properties, heat treatment, life cycle,
mechanical properties, defects, missed tonnage.
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Participation of the *EVRAZ West Siberian Iron & Steel Works™

Central Plant Laboratory in the Procedure of Certification Analysis
and Interlaboratory Comparative Tests

Samoplias V. N. // Stal’. 2019. No. 7. P. 69 — 71.

The experience of Central Plant Laboratory of the EVRAZ ZSMK in
the participation in mnter-laboratory comparative tests conducted
by JSC “The Institute for Certified Reference Materials™ (JSC
“TCRMT ) is presented. 1CT are conducted to determinate the
values of certified characteristics of reference matenals and
testing the qualification of laboratory personal. The dates of
participation and data on values of the work are presented.

Key words: reference materials; interlaboratory comparative tests;
ICT: testing of laboratory qualification: Central Plant Laboratory
of EVRAZ ZSMK.
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On the Influence of Conditional Defects Detected by Ultrasound
Control upon the Consumer Properties of Rails

Golovatenko A. V., Konovalov A. N., Polevoy E. V., Mamontov M.
M., Yunusov A, M. // Stal’. 2019. No. 7. P. 72 — 74,

The paper presents data on the distribution of internal defects
identified in the automated acceptance ultrasonic pulse-echo
monitoring of rails over the rail profile elements and their
frequency distribution over the conditional length. Comparison
of methods for the control of non-metallic inclusions and the
evaluation of the macrostructure with the contamination of the
rail metal with non-metallic inclusions are carried out. The effect
of internal defects in the rail neck on the rail properties with
alternating loads is studied. According to the results of the work,
it was concluded that the sensitivity of the echo-pulse control
of the rail neck set in GOST R 51685-2013 was insufficiently
substantiated and proposals for its optimization were presented.

Key words: ultrasonic pulse echo control, non-metallic inclusion,
consumer properties of rails, fatigue test, conditional Limit of
Endurance, macrostructure, microstructure.
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