HUNUOKP no remam:

Pa3paboTka u oT/IaIKa TEXHOJIOTHYECKOH KAPTHI MPOU3BOACTBA HECYIEero TPoca 1Jif
BbICOKOCKOPOCTHOTI'0 IBUKEHHMSI B COOTBETCTBUM ¢ TeXHUYeCKUM 3aganueM PYK/I na
npombinuienHo miaomaake OQAO «CeBepcranb-Metuz» B r.Boarorpage (AO
«Penaesiu CCM»). IKcniepuMeHTATIbHOE MOATBEP:KIeHUE U MPOBEPKAa MapaMeTpPOB,
¢ MpoBeJeHHEeM MCIBbITAHUI BCceX BAPHUAHTOB B COOTBETCTBUM ¢ pergameHToM AQO
«PKI».

OnTuMu3anms UCXOAHBIX JUAMETPOB MPOBOJIOK BO BTOPOM NMOBUBE M CepAeYHHUKA, A
TAKKe MAPKH CTAJIU. JKCIEPUMEHTAJbHOE TMOATBEpP:KIeHHE M INPOBEpPKa
nmapamMeTpoB, ¢ INpOBeJeHHMEM MCNbITAHUIN BCeX BAPUAHTOB B COOTBETCTBHM C

perinamenToM AQO «PK».
OnTumMu3anmus UCXOAHBIX IUAMETPOB MEJAHBIX POBOJIOK 0 MOBHUBAaM.
Pa3paboTka onTHUMAJBLHOW CHCTEMbl «HeCYIIMd TPOC — apMaTypa» M CXeMbl

KpervieHusl. JKCIepUMEHTAIbHOE TMOATBEpP:kKAeHNe M TNPOBEepKa MapaMeTpoB, ¢
NMpoBe/lcHHeM HCHBITAHNH BCeX BAPMAHTOB B COOTBETCTBHH ¢ periameHTom AQ
«PAKI».

Momudpurkanusas MK-BCM-4, B cOOTBETCTBHM € 3aMeYaHUSIMH F'€HEPAJTbHOT0

noapsigrunka npoekta BCM MockBa-Kazanb - AO «MOCI'HITPOTPAHC»

Peaau3zanus npoekTa 1 OCHOBHBIX NMPO00JIeM U 3aMedYaHui

1. Pa3pa6oTka M 0TJIa/IKa TEXHOJIOTHHU NMPOU3BO/ICTBA HECYLEr0 TPOCA KOHCTPYKIMIA

pazpadoranubix OO0 «JHeprocepBuc» AJ1s1 BBICOKOCKOPOCTHOIO IBUKEHHSI B COOTBETCTBUHM €

TexHudecknum 3aganunem P/,

1.1. Pa3paboTka u oTa/iKa TEXHOJIOTUYECKON KapThl IPOM3BOJCTBA HECYILIEIO TPOCa AJIs

BBICOKOCKOPOCTHOI'O ABUXXCHHA B COOTBETCTBUH C TEXHUYCCKHUM 3aJaHUEM P)KII Ha HpOMBIHIJ'IGHHOfI

wiommaake OAO «Cesepcrans-Metus» B r.Bonrorpazae (AO «Penaennu CCM»).

DKcrepuMeHTaAIbHOE MOATBEPKACHUE U IIPOBEPKA MapaMeTPOB, C IPOBEIEHUEM UCTIBITAHUI BCEX

BapUAHTOB B COOTBETCTBUU ¢ periaameHToM AO «PX]I».

1.2. OnTUMH3a1Us UCXOAHBIX JUAMETPOB IPOBOJIOK BO BTOPOM IIOBUBE U CEPACYHHKA, a TAKIKE MapKU

CTajiu. 9KCHepI/IMeHTaHBHOG IOATBCPKACHUC U IIPOBCPKA IMIapaMETpOB, C IPOBCACHUEM HUCIIBITAaHUI

BCeX BADUAHTOB B COOTBETCTBUU C pernameHToM AO «PXK/[».

1.3. OnTuMu3anus UCXOAHBIX TUAMETPOB MEIHBIX MPOBOJIOK MO TTOBUBAM.

1.4. Pa3paboTka ONTUMAaIbHOW CUCTEMBI «HECYIIUN TPOC — apMaTypa» M CXEMbl KPEIUICHHUS.
DKCIEPUMEHTANIBHOE MOATBEPKICHUE U TPOBEPKA MAPaAMETPOB, C MTPOBEJACHUEM UCIIBITAHUN BCEX
BAPHMAHTOB B COOTBETCTBUU ¢ periameHToM AO «PX».

1.5.CpaBHEHHE ONTUMAJIBHBIX C TOYKH 3PEHUS IPOU3BOICTBA U PUMEHEHUSI KOHCTPYKLIHM C
WHOCTPAaHHBIMU U OT€UYECTBEHHBIMH aHasioramu TpocoB it BCM (KC-400).



Hrorosnbie (onTHMa/IbHBIC) KOHCTPYKIHH, HAM00/1€€¢ TEXHOJOTMYHbIE C TOYKH 3PECHHSA
NPOM3BOJACTBA U NIPUMEHEHHs, YI0BAeTBOpsiiomue TpedoBanusam AO «PK/»:

MpoTokon N2

OnpefensHve paspuiBHOTO YEMINKA ONLITHore ofpasua TPOGa KOHTAKTHOR ceTu
Hecyuwero, YCNNEeHHOoro, KDHCTRYKUMA W3roTOBNEHHOIO Tpoca, COOTBETCTBYET
TpeGosaunam CTO 719153893 -TY 134-2013. Tpoc ogwHapHol ceuekn Tuna JIK-O
KOHETRYKUMK 1x36(I(1+7+7/7+14)) c nnacTuyeckum ofkaTuam No NAOWEAW NoNERSYHOro
CeYeHuA Tpoca. OnbiTHb ofpasel YouneH YerkipsMA  CTANBHBIMKM  NPOBONCKAMM,
KOTOpEIE Pacnonokeds!

- o4Ha CTaneHasn NPOBOMNOKa B UEHTPe,

= TPy CTaMNsHBIX NPOBONOKK B NEDBOM CNOE, COCTOALLEM M3 CEMA NPOBONOK.

O6pasey Tpoca C HOMUHANLHEIM AWameTpom 14 0MM, HOMUHANLHOR MNNOLWaALIO
ceueHun 120Mm? (dhakrudecku 140,06mm?), npouzeoacTea AQ «Peaaennn CCM» Punwnan
«Bonrorpagckuins.

O&paaay Tpoca AnameTpom T14mm, saBTYneH c aByx KOHUOE
UMAMHARHYSCKUMIN  CTaNbHEIMK  BTYKAMW © BHYTREHHER HOHWYECKON pPAacTOYKOW,
BTynku 2annTel CMOMod.

MpeassasuTENs NpoAYKUMKM OO0 «MeTcBhTeepsncs.
MecTo npopaaeHus 000 «Tedw Pyos,

FaspeiBHOE younue onelTHOro obpasua yCUneHHoro Tpoca B Uenom
coctasuno 80,6kH. Juarpamma pacTaxKeHna, Ac paspylweHna oEpasua npunaraeTca,

“YneMel KoMUcCHK:

LvpekTop No npowrasoacTay
MacTep
Cnecapk no Takenaxy u M3

AN KopHowkud
A . Doprmanqyk
B.B. Mapa+Hos

MK-BCM -4

Modugukayus medHozo
Hecywjezo mpoca MK
¢ 1-i yeHmpaneHoii cmanvHol
npoeonokoii u 3-ma cmanbHeIMU
NpoeonoKaMu & nNepeom noeuee

Pa3pbiBHOE ycune

- Tpoca B uenom - 80,6xH

(Ha 72% sbiwe cTaHaapTHOro Tpoca M120,
u Ha 19,28% sbiwe BP2 (67,57kH))

- CUCTeMbI «Tpoc-apmatypa» - 72,79xH

JneKTpUYECKOE CONPOTUBIEHHE

-0,148450M/KMm

(Ha 5% Hue cTaHgapTHoro Tpoca M120 u

Ha 37,5% Huxe BP2(0,2376))

ConpoTueiieHune, CeueHue, PaspbiBHOE ’ﬂ'onquf,bm Macca CTOMMOCTb 1 KM
Tun Tpoca @, cm JMTENbHBIA TOK,
Om/em mm2 | ycunue, kH A Tpoca Kr/um|Tpoca, py6. c HAC
MK-95 0,1533 12,6 | 119,2 45,73 695,87 1110 643 690
MK-120 0,1383 14,0 | 1373 58,879 743,85 1300 754 000
M-120 0,158 14,0 117 46,845 650,00 1058 683 371
MK-BCM-4 0,1484 14,0 | 140,06 80,6 718,00 1280,9 790 000
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C yuyéTrom padoThl M31eHus B CHCTeMe «Hecyluii Tpoc — apmarypa MK120», onTumManbHOM

Mo:xkHO0 npu3HaTb MK-BCM-4. X014 co31aHHe apMATYPhI He BX0AWI10 B TexHu4eckoe 3ajiaHue

P
Mcnbitanna MK-120-BCM-4 co cTaHAapTHOM apMaTypoM,

npumeHaemoi AO «PXO» ana MK-120

Pa3pbiBHOE VCUIME CUCTEMbI «TPOC-apmaTtypa» - 22.7 9xkH

S Tect Rus

TREFOLO ROSSO

CERTIFICATE OF TESTING

TestID: 1927
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«Tpoc - npeccyemaa apmamypa» — 76 kH

Hpomoxor veneimarani No 10-2007 om 23.0( 20172,
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Pueyiex b.1 - I'padyuk HArpy3xy npi TpoBepke NPOYHOCTH 3ATETKA HECYITETO MeTHOTO TRoca
MEK-14,0(120) B 3a:KuMax maTmiHsx npeceyeMerx HCMK-14,00120)-1. O6pasmst Ne 007-1, Q07-2,



®

< IIpouyme paccCMOTpeHHbIE BAPMAHTLI He PUeMJIEMbI, C TOYKHU 3PEHMsI
TEeXHOJOTHYHOCTH B NIPOU3BOACTBe. MaTepuaibl 110 HCIILITAHUAM He
BKJIIOYEHHBIX B HACTOSIIHMIA OTYET BADUAHTAM TPOCA MOT'YT ObITh
Npea0cTaBJaeHbl 3aKA3YMKY 110 TPeOOBAHUIO MOCJIETHErO.

2. Moanduxkanua MK-BCM-4, B COOTBETCTBHU C 3aMeYaAHUSAMHU I'eHEPAJILHOI0
noapsaxunka npoekta BCM Mocksa-Ka3zanb - AO «MOCIT'HITPOTPAHC)

v Pazpab6orka nposogoB MK120 cepun BCM 0bl11a npou3BeeHa B CTPOromM
COOTBETCTBHE ¢ TexHNYecKUM 3a1anueM AO «PXK/I». [TapameTpsl pactipocTpaneHust
BOJIH TEXHHYECKUM 3a/IaHHEeM He 33/1aBAJIUCh.

CyTb 3aMeYaHHUii:

MapameTpbl NpoBOAOB KOHTaKTHOM nogseckn KC-400 BbibpaHbl Takum obpasom,
4yTobbl ObecneynTe HeobxoaMMOe KayecTBO TOKOCbEMAa BO BCEM AMana3oHe CKOPOCTeW
asvxkeHna Ao 400 kMm/4. HaaeHbId KOHTaKT MeXay TOKONPUEeMHUKAMM M KOHTaKTHbIM
NPoOBOAOM ABNANCA OAHOW W3 TrNABHbIX UeneBbiX QYyHKUWMA pa3paboTKU TexHUYecKux
peweHnin no KOHTAKTHOM ceTu BCM, nNOCKO/NIbKY MNPM OTPbIBax TOKONPUEMHWMKA OT
KOHTaKTHOro nposoAa WAW MNpU HeAOCTAaTOYHOW CUe KOHTAaKTHOMO HaXKaTWA BO3HMUKaeT
3NEeKTpUYecKan Ayra, 4To NPUBOAMUT K BbICTPOMY 3NEKTPUYECKOMY U3HOCY KOHTaKTUPYOLLMX
3NemMeHTOB 1 yxyawaeTt pabory taroBoro obopyaosanus IMC. MpU CAUIWLIKOM CUABHOM
Ha)aTUKM  yBE/IMYUBALTCA MEeXaHUYECKMM M3HOC, BO3HMKAET OnacHOCTb noAbema
KOHTAaKTHOro MNpoBOAa Ha HeAONyCTUMYIKO BbICOTY W 3auenneHWs TOKONPUEMHWUKOM
OTAENbHbIX 3/1eMEHTOB KOHCTPYKLUMKM KOHTAKTHOW nNOABECKU. [lapameTpbl KOHTaKTHOM
NoABECKU U TOKONPUEMHUKOB A0/MKHbI bbiTb BbiBpaHbl Takum obpa3zom, 4yTobbl KOHTaKTHOE
Ha)XaTne He ONYCKanocCb HMX¥e MUHMMANbHO A0NYCTUMOIO M HEe NPEeBbILWaNo MaKCUMaNbHO
AOoNyCTUMOE B COOTBETCTBUU C TpeboBaHuamu CTY BCM u mexayHapoaHbIX HOPM.

AHaJN3 3aMeYaHuii

C yBenuyeHvem CKOpPOCTU ABMMKEHWA NPOLECC AWHAMWYECKOro B3aMMOAeNCTBUA
TOKONPUEMHWMKA U KOHTAKTHOWU NOABECKM CYLLECTBEHHO YCNOMHACTCA. 3HaYUTENbHYIO PONb
HAYMHaKT urpaTb KonebaTenbHble M BONHOBbIE SABNEHWMA B KOHTAKTHOM nogsecke,
NpuBOAALLME K U3MEHEHUIO B LUMPOKUX Mpefenax CWlbl KOHTAaKTHOrO HaXaTus M, Kak
CcneacTeue, BO3MOXHOMY Pe3KOMY yXyALWEeHUKD KayecTBa TOKocbema. C GU3nYecKoi TOYKM
3peHMA BaXHO, 4TOObl CKOPOCTb PacMpPOCTPAHEHWUA MONEPeYHOM BOMHbI NO NPOBOAAM
KOHTaKTHOW NOABECKM C 3aNacom NpeBbilana CKOPOCTb ABMMEHMA TOKONPUEMHUKOB. Ans
BbINO/NHEHUA 3Toro TpeboBaHWA NPUXOAUTCA YBENUUMBATL HATAXKEHWE NPOBOAOB, He
NOBbIWAA NPU 3TOM MX NOFOHHYIO MACCy, NOCKO/bKY CKOPOCTb PacrnpoOCTPaHEeHWUA BONHbI
V- onpeaenaeTca COOTHOWEHMEM



raoe T — HaTaXKeHue nposoga, m — ero NnoroHHaa macca.

Mo 3TOi NpuUYMHe B NpOeKTe KOHTaKTHoWM ceT BCM npumeHeHbl cneyuanbHbie
NpoBOAa U3 BbICOKOMPOYHbIX CMNA3ABOB, A0NYCKAOWMUX NOBbILLEHWEe HaTAXKeHUM bes
yBEeNMYEHUA NN0WAAN UX CeYEeHMA (@ 3HAYMUT — macchl).

Mpeanaraemsbiit Hecywmit poc MK-BCM-4 no npoYHOCTH He ycTynaeT
npumeHeHHoMy B npoekTe Tpocy JMH-120 (uam ero ananoram bp2-120 vam BzII-120),
OAHAKO NO NOrOHHOW Macce OH TAXenee Ha 17%, yem JMH-120 unau 21% No cpaBHEHUIO C
NepcnekTMBHbIM POCCMIMCKMM aHanorom bp2-120. 3To 3HauUTeNbHOE NpesblWeHue,
Moryuiee NpuBecTH K yXyALWeHUo NnapameTpos B3aMMOAENCTBMA KOHTAKTHOM NOABECKM C
TOKONPUEMHMKAMM.

OueHrnMm BO3MOXHbIE U3MEHEHWA, CBA3AHHbIE C NOBbLILWEHMEM MACcChbl HeCyLero
TPOCA, KOMMYECTBEHHO NO CNEAYIOWUM KPUTEPUAM:

1. CkopocTb pacnpocTpaHeHMA BONIHbI NO KOHTAaKTHOM NOABECKe.

2. CKOpOCTb pacnpoCTpaHeHUA BONIHbI OTAENbHO NO HECyLemMy Tpocy.

3. MapameTpbl KOHTAaKTHOrO HaXaTUA MpU  B3aUMOLENCTBMM NOABECKU C

TOKONpUEeMHUKaMMW.

Ckopocmb pacnpocmpaneHus 80JiHbl RO KOHMAKMHOI NO08eCcKe

L[lnA oueHKn CKopoCTH pacnpoCTPaHeHUsa BOHbI MO KOHTAaKTHOM noaBecke «8 cbope»
€€ NPUHATO YC/I0BHO 3aMeHATb MOAENbIO TMOKOM HUTU C CYMMapPHbIM HaTAXKeHuem
NPOBOAOB M CyMMapHOW Maccoi. CKOPOCTb pacnpoCTpaHEeHUA BOHbI NPU 3TOM
onpeAenseTca BbipaKeHuem

T'+K
Vom j—E
My + My

roe T v K — HaTAXeHMUA COOTBETCTBEHHO HecCyulero Tpoca U KOHTAaKTHOro NpoBoAa, Myt U Myn
= UX MOTOHHblIE MacCChbl.

Ana npuHateix B npoekTe KC-400 nposoaos

e RN OO 50 sl BT o
1,092 + 1,347

3pecb noroHHaa macca Hecyuiero Tpoca 1,092 kr/m B3aTa ana «xyAwWwero» BapuaHTa
Hecyuiero Tpoca no npoekty KC-400 (JMH-120). Tpoc bp2-120 nmeert ewe MeHbLuyo maccy
1,058 Kr/m, 4TO, C TOYKU 3pEHMA CKOPOCTH pacnpocTpaHeHMA BONIHbI — Nyylle.



B cooTtBetctBMM € CTY 1 mexayHapoaHbIMU HOPMaMKU MakCMManbHasa CKOPOCTb
AswkeHua IMNC gonkHa coctaenaTe He bonee 70% CKOPOCTU pacnpoCcTpaHeHus
nonepe4yHo BONHbI NO KOHTAKTHOM noasecke Vc.

70% OT cKOpOCTH V(, COCTaBUT: 0,7-583,16=408,21 xm/4u.

310 bonbwe 400 KM/4: KOHTaKTHan nogsecka no npoekty KC-400 cooTsetcTayet CTY
M MeXAyHapoAHbIM CTaHAAPTaM.

Ans nogeecku ¢ Hecywmm Tpocom MK-BCM-4:

\/28000 +36000

c

=156,05 M/c =561,80 km/4.

1,281+1,347

70% oT ckopocTh V¢, COCTaBumT: 0,7-561,80=393,26 km/u,

4yTo MeHbLue, 4em 400 km/u. KoHTakTHaa noasecka ¢ tpocom MK-BCM-4 no aaHHomy
KpUTEpUIO He cooTBeTcTByeT TpeboeaHuam CTY u MmexxayHapoaHbIX CTaHAAPTOB.

CKopocme pacnpocmpaneHus 60J1Hbl OMOE/IbHO NO HECYUEMY MPOCy

KonebaHua KOHTAKTHOro npoBoja 4epe3 CTPyHbl NepeaarTcs K Hecylwemy Tpocy.
Y1obbl M3beaTb HEeKesaTesibHbiIX PEe30HAHCHbIX ABNEeHMW Heobxo4MMOo, 4YTO CKOPOCTb
pacnpocTpaHeHUA BONIHbI OTAENBHO NO Hecywemy TPOCy aHaNorMyHbim 06pasom c 3anacom
npesbiWwana ckopocTb AswkeHua 3MC. (Takoe e TpeboBaHMe npeabABNAETCA K
KOHTaKTHOMY NPOBOAY, ANf KOTOPOro oHo ewe bonee akTyanbHO, HO B JAaHHOM C/ly4ae Mbl
paccmaTpuBaem Hecyuwmi Tpoc).

CKOpOCTb pacnpoCTpaHeHUA BOJIHbI NO Hecywemy Tpocy cornacHo npoekty KC-400

Por = 4 =\/28000 =158,88 M/c =571,97 km/u.
my \ 1,092

70% OT CKOPOCTH V;HT , coctasut: 0,7-571,97 =400,38 kMm/4, yto 6onblue 400 KMm/y.

CKkopoOCTb pacnpocTpaHeHua BONHbI N0 Hecywemy Tpocy MK-BCM-4

P = r =\/28000 =147,84 m/c = 532,24 xm/u.
- 1,281

70% OT CKOpOCTH VJ” , coctasut: 0,7-532,23=372,57 KM/4, u4TO CyLeCTBEHHO MEHbLLE
400 km/u.



Boteoowt

Hecywmin Tpoc MK-BCM-4 umeer noronHyw maccy 1,281 kr/m, yto Ha 17-21%
bonblwe, yem y Tpocos, npumeHeHHbix B npoekte KC-400. Mo ocTaibHbIM NapameTrpam
Hecywmi Tpoc MK-BCM-4 He ycTynaeT Tpocam no 6a3oBomy NpoekxTy.

YBenuyeHHaa NoOroHHaa macca NpuMBOAMT K CHUXEHMIO CKOPOCTU PacnpoCTpaHeHus
nonepeYyHo BO/IHbI Kak MO KOHTAKTHOM NOABECKe B LENOM, Tak U NO Hecyuemy Tpocy B
OTAeNbHOCTU. be3 [OoNONHUTENbHOrO MNOBbLIWEHWA HATAXeHWA Hecywero Tpoca (4Tto
Ype3Bbl4AMHO HEXenaTenbHo no Uuenomy paay MpUYMH M NO3TOMY 34eCb  He
paccmaTtpuBaeTca) KoHTakTHasa noasecka KC-400 ¢ Hecywmm Tpocom MK-BCM-4 nepecraer
cootseTcTBoBaTb TpebosaHmam CTY BCM M noNoXeHMAM MeXAyHapo4HbIX HOPM Mo
KPUTEPUIO CKOPOCTK PacrnpocTpaHeHna BOJHbI.

Pe3ynbTathl maTtemaTU4eCcKoro MoAeNMpPoOBaHUA B3auMOLENCTBUA TOKONPUEMHUKOB
3NC n KoHTakTHON noaseckn KC-400 ¢ Hecywmm Tpocom MK-BCM-4 cBuaeTenscTByloT 0
PEe3KOM CHMXEHUW KayecTBa TOKOCbema Npu ckopocTax aswxkeHusa 3MNC, npubaunxarowmxcs
K 400 Km/4. B nogBecke ¢ 6pOH30BbIM BapMaHTOM HECYLLEro TPOCa KadecTBO TOKOCbema
ocTaeTca B npejenax HopmMbl NPU BCeX CKOPOCTAX.

Bcneacteue yKasaHHbIX NPUYUH Npeanaraemblii TPOC He MOXKET BbiTb NpUMEHEH B
npoekTe. PeKoMeHAyeTcs PacCMOTpPeTb BO3MOMHOCTL A0PaboTKM KOHCTPyKUMM Tpoca ¢
LeNbl CHUXKEHUA ero NOroHHOM Macchbl A0 3HAY€HWI, aHaNorM4YHbIX BPOH30BbIM NPOBOAAM
no npoekty KC-400.

KOHTAKTHAS CETB KC - 400

B cooteTciBuM ¢ TpeboBaHmamu CTY:

N\ e . CKOPOCTb MOE3/IA: MAX = 400 KM/Y
| R . (/IIMAT: MIN -50°C, MAX +40°C
B HATPEB NMPOBOAOB: MAX 100°C

. [111AA3OH HATPEBA KOHTAKTHOM
P et MOABECKM: 150°C
. R CXEMA SNEKTPOCHABXEHMA:
2x25 kB C OBPATHbIMU MPOBOJAMM

. ;03MOXHOCTL MOACIPEBA 19 MJIABKIA
OB/EAEHEHMA

. [AGAPUT MPUBAMXKEHMA: C400

I (AGAPWUT NOE3/JOB: T

s R | |1/11 2 TOKONPWMEMHUKA BNC

. (OHCTPYKLIMA KOHTAKTHOW CETIA C YHETOM
PACMONOXEHWA HA SCTAKA JAX

HECYLLIMIA TPOC
w [NoTeHUManbHbIe MPOWM3BOAUTENN:

i - 3A0 «TpaHckat»
BAPVAHTbI: HTbl:
CTCZ-150 (Cu Cr Zr - MeAb-XpOM-LMPKOHHUEBDIA); JMH-120 (Cu Mg); OAQ «Pocckar»
CTMH - 150 (Cu Mg - MeAHO-Markvesbii); Bp2® - 120 rOCT 32697; 00O «CeeneH»
Bp2d — 150 FOCT P 55647; Bzl - 120 DIN 48201-2;
CuNb - 150 FOCT P 55647; CuNb — 120 FOCT P 55647,

CuNb - 120 rOCT P 55647.

TexAenapraMeHT OAOQ «CKOpPOCTHbIE MarucTpann» p’ a ‘ 7



CNEUMNANBbHbIE TEXHUWYECKMUE YCNOBUA
X/ anekTpocHabkeHme yyactka MockBa-KasaHb BCM
3.8 KoHTaKTHasA ceTb

3.8.10.3 Hecyume Tpocbl KOHTAaKTHOM NOABECKU AOJIKHbI BbINOAHATLCSA U3 OPOH30BbIX MHOTOMPOBO/IOYHbIX
npoBoAoB. Ha y4acTKax NOCTOAHHOIO TOKA A0MNYCKAeTca NPUMeHEeHME MeAHbIX KOMNAKTUPOBAHHbIX HECYLLMX TPOCOB
no NOCT 32697-2014. CevyeHne NpoBOAOB ONpenenAeTcA pacyeTamu.

3.8.10.4 OcHoBHble GU3NKO-MEXaHNYECKNE XaPaKTEPUCTUKMN HECYLLIMX TPOCOB A0/1XKHbl COOTBETCTBOBATb
npuseaeHHbIM B Tabn. 3.3.

3.8.10.5 PacyeT MaKCMManbHbIX AOMNYCKAaEMbIX HaTAXEHUN KOHTaKTHbIX MPOBOAOB U HECYLUMX TPOCOB A0/IKEH
NPOU3BOANTLCA NO METOAY NpeAe ibHbIX COCTOAHUN.

Tabnuya 3.3

Du3znko-MexaHH4ecKkHe XAPAKTEPUCTHEKH MPOBOI0B KOHTAKTHOI ceTH

2 DNeKTPHYECKDE
PMEHHOE P
= ITnowmane oo P:-m! el Paspusnoe  |CONPOTHEICHNE
OBO ~ . st | oy e : .
posog CropocTs nonepey P < vemme NOCTORAHHOMY
ABHAOCHU, HOTO OPH PRCTRRCHHH F H TOKY IpH
KM/ ceuenun S, | O - H/nam?, Pmin* ™" | rempeparype
I Koncrpyxuns aw’ HE MEHEE HE MEHEE | 20 °C, Omfiom,
HMCHCHHE 5 : :

P H MATCPHA ne Gonee
KonTaxkTHeil (DacoHHE 13 Ho 250 kafu 120 411.6 0,206
NPOBO DpOH3E BRI 150 401 & He nopmn- 0,165

Carime 120 4900 pyeTca (0,239
250 xmfy 150 4700 0,191
Hecywmii Tpoc Muoronpogo=-
5 P .. P_ Ho 250 ksfu B 71
KOHTAKTHOH TIOMHEL M3 120 555 0,237
& BRIIIOM.
MOABECKH DpOHIEL,
MEIHBIA C
BRILLIE
KOMIAKTHPOBAH 120 67,57 0,237
o 250 K ' =
HEJi
Peccopuwie Tpocs  |Muoronposo- 15 20.17 0.808
KOHTAKTHOH NOMHBLH 13 - B
NOOBECKH DpOHIL 50 28,58 0,575
Toxonposoaampe  |MenkomuibHBH ] 5.68 2,594
CTPVHEI KOHTAKTHOM MHOTOTPOBO- 16 956 1.704
MOABECKH IOMHELH 13 = =
OpOH3LI =3 15,43 1,064
Tpocw cpeaneit M HOrONpPOBO- 70 38.64 He
AHKEPOBKH OMHELH 13 He nopup- HOPMHPYETCH
KOHTAKTHOI OpOHILI, 95 pveTCs 54,76 (em,
MOABECKH DHMETALTHYECK o &1 NPHMENAHHE K
il cranemeanstii| [Tpn modnmx 4 Tabauue)
DNeETpHYECKHE Muoronposo- CKOPOCTAX 70 26,30 0,273
COCAHHATETH TIOMHBLH MEIHBL a5 37,30 (0,195
KOHTAKTHOM
NOABECKH, WNeidinl 120 4680 0,156
pa3LeAHHATENSH
[urarompii nposoa, |Muoronpogo- - -
, Ay o 185 29,83 0,158
00paTHLIi TPOBOA, |MOMHLIH
MHTAKMITHE H ATHMHHHEBEIH 240 33, 19 01 121
OTCACLIBAIOLLHE
nnHmn, ['h"lli!]'{]II]IJUBU- i
yeHTHBIOWHT OMHBLH METHELT 120 46,80 0.156
NpOBOJ

[Mpunedarie: IMEKTPHHECKOE COMPOTHEICHHE TPOCOB CPEIHEH AHKEPOBKH KOHTAKTHOTO MNPOBOAA
nocToAHHOMY Toky npH Temneparype 20 °C nomauo 6wmTe He Menee 0,350 Om/km




PaccmotpeB 3ameuanuss AO «MOCI'MITPOTPAHC» u npoBeasi UCcCJieI0BAHUS
OTHOCHTEJILHO BJIHAHHS KO0JIe0aTeJbHbIX MPOIECCOB B KOHTAKTHOW IOABECKe Ha
Ka4eCTBO JMHAMHMYECKOr0 KOHTAKTA ABHKYLIEr0Csd TOKONPHUEMHHMKA U KOHTAKTHOIO
MPOBO/A B LEJIOM MOKHO COIVIACHMTHCS, YTO ITH MPOUECCHI AeHUCTBUTEIbHO SABJISIIOTCS
OYeHb BAXKHBIMH (pAaKTOpaMu PaGOTOCHOCOOHOCTH CHCTEMbI NMPH YCJIOBUM JIBUKEHUS
coCcTaBoOB c0 ckopocTsaMu OT 400 kM/4 u BbllIIe.

C uwenpr0 nNpUOIMKEHUS XapaKTEPUCTUK MpeajaraéMblX HaMHU IPOBOJAOB K
HOPMATHUBHBIM TPEOOBAHUSM IO CKOPOCTH PACIPOCTPAHEHHSI BOJIH M KaYECTBY TOKOChEMA,
nepBoHavaibHOE mpenioxeHue Hecymero tpoca MK-BCM-4 0Ob110 NMPOU3BOAMUTENIEM U
pazpabotunkoM MoaubuuupoBaHo. Hmxke mnpeanaratorcs TaONMMIBI  XapaKTEPUCTHK
MoauduupoBanubix npoogoB MK-BCM — (A, b, B, I, JI) u pacuersl ckopocTu
pacrpocTpaHeHUs BOJH B HHUX. Pa3pblBHas Harpys3ka Uil BCEX IIPEACTABICHHBIX B
NPUIOKEHUU BapHaHTOB HeCyllero Tpoca npesbiwaeT 70 kH. [laHHble OpHUBEIEHBI B
MIPUIIOKEHUU OTAENIBHO JJIs1 KOHTAaKTHOM MTOJABECKHA U HECYLIUX TPOCOB.

Bce 5 BapmanTOoB C 4Ms CTadbHBIMH MPOBOJIOKAMH YCIIENTHO pabOTalOT ¢ apMmaTypoit
MK120. Kak HarisiiHo moKa3aHO B 3TUX Ta0IMUIAX PELICHHUE 3aJa4l YBEIIMUCHHSI CKOPOCTH
pacIpoOCTpaHEHUsT BOJHBI B KOHCTpYKUIusX mpoBoaoB MK-BCM mns  coorBeTcTBHS
TpeOOBaHUSM CYIIECTBYIOIIUX CTAHAAPTOB BIIOJIHE ocyilecTBuMO. I[lpemnaraercs 5-Tb
BO3MOXKHBIX BapUaHTOB, 32 BaMH OKOHYaTeNbHbIA BbIOOp. [lo HamieMy MHEHHIO, BCE K€
MPEUMYIIIECTBOM IIPU BbIOOpE AOJKHBI 001aaaTh Bapuanthl (A, b, B, I, /I) ¢ HaumMeHbIIUM
ANEKTPUYECKUM COMPOTUBICHUEM, TaK KaK COOCTBEHHO IIeJib JIHO0OM 3JeKTpornepenadyu
COCTOUT B MUHMMU3AIUU JIEKTPUUECKUX MTOTEPb.

Taomuna TX KOHTAKTHON ITOABECKHU

IMoronnas Tsxenne IMoronnas CoOTBETCTRIE
HaumeHnoBanue Tsikenmne, macca KOHTAKTHOM macca 3 0,7 Ve, km/a HOpMAaTHEY 400
Tpoca H HecyIero noaBecku, H KOHTAKTHOM v/
Tpoca, Kr/m MOJABECKH, KI/M
MK-BCM-4 A | 31667 1,247 36000 1,347 407 COOTB
MK-BCM-4 b5 | 28000 1,107 36000 1,347 406,95 COOTB
MK-BCM-4 B | 28000 1,071 36000 1,347 410,0 COOTB
MK-BCM-4T1 | 28000 1,108 36000 1,347 406,8 COOTB
MK-BCM-4 J1 | 28000 1,058 36000 1,347 411,0 COOTB
Tabmuia TX Hecymiero Tpoca
HaumenoBanne Tpoca conpOTglfl;nemoae Tsxenune, H H(;:;)c}[c];aﬂ 0,7 Ve, km/4 fﬁ):(;::f;:;?:)%
om/kM nipu 20°C Tl;zcc):,ulg/oM M/
MK-BCM-4 A 0,152 31667 1,247 401,6 COOTB
MK-BCM-4 b 0,174 28000 1,107 400,8 COOTB
MK-BCM-4 B 0,182 28000 1,071 407,5 COOTB
MK-BCM-4 T 0,165 28000 1,058 400,5 COOTB
MK-BCM-4 [ 0,206 28000 1,058 410 COOTB

[Ipumeuanus: A - Bapuant MK-BCM-4 (6€3 ogHOM MeAHOMH MPOBOJIOKU B IPEIIOCTIEAHEM CII0E U C
yBEJIMYEHHBIM HeHaMHOro TsokeHHeM (10%)). B koHTakTHOM IpOBO/Ie OHO BO BCEX BapHaHTaX HAMHOI'O
BBILIIE, U IPUOIIMKEHUE TSHKEHUH, MOXKET paCCMaTPUBATHCS KaK MOJI0KUTENbHBIN (hakTop, KOTOPBIN
YPaBHOBEIIMBAET BCIO MOJBECKY.

b- BapuanT cooTBeTcTBYET BapuaHTy b

B- BapuaHT cooTBeTCTBYET BapuaHTy B

I'- BapuanT nocnennero pacuera K 1+ (3+4)+7+7/7+14

J1- BapuanT ¢ 12-Th10 cTanbHbIMU NpoBojokamMu U Cu (16 T B 2-X €105X)




MpaKTnueckun yctpout nobas Bapmaumsa ¢ NOroHHon maccoit Huxke 1110 Kr/m.
BapuaHt MK-BCM-4 ucx (anametp nocne o6:katua 14 mm)
3x2-3x2.3/6x1.57-14x1.8-14x2.55

UcxoaHoe pacnonoxeHue

HanpsaxeHna nocne obxkatma

S, Mises

(Avg: 75%)
+7.889e+08
+7.271e+08
+6.654e+08
+6.037e+08
+5.419e+08
+4.802e+08
+4.184e+08
+3.567e+08
+2.950e+08
+2.332e+08
+1.715e+08
+1.097e+08
+4.799e+07

PE, Max. Principal

(Avg: 75%)
+3.213e-01
+2.945e-01
+2.677e-01

+1.33%e-01
+1.071e-01
+8.032e-02
+5.354e-02
+2.677e-02
+0.000e+00




BapuaHt MK-BCM-4 A
3x2-3x2.3/6x1.57-13x1.8-13x2.5
UcxoaHoe pacnonoxeHue (aMameTtp none o6xxatma 13,6 mm)

HanpsaxeHua nocne ob6xatus

S, Mises

(Avg: 75%)
+8.064e+08
+7.424e+08
+6.783e+08
+6.143e+08
+5.502e+08
+4.862e+08
+4.221e+08
+3.581e+08
+2.940e+08
+2.299e+08
+1.659e+08
+1.018e+08
+3.780e+07

PE, Max. Principal

(Avg: 75%)
+2.925e-01
+2.681e-01
+2.437e-01
+2.194e-01
+1.950e-01
+1.706e-01




BapuaHt MK-BCM-4 b (anametp nocne o6xkatus 13,6 mm)

3x2-3x2.3/6x1.57-14x1.6-14x2.35
McxoaHoe pacnosoxeHue

.30 ‘.

HanmeeH ns nocne o6xkatuns

S, Mises
(Avg: 75%)

+7.912e+08
+7.298e+08
+6.683e+08
+6.068e+08

+5.453e+08
+4.838e+08
+4.223e+08
+3.608e+08
+2.993e+08
+2.378e+08
+1.763e+08
+1.148e+08
+5.329e+07

MnacTuyeckas gedopmaums nocae obxatms

PE, Max. Principal

(Avg: 75%)
+1.723e-01
+1.579e-01
+1.436e-01
+1.292e-01
+1.149e-01
+1.005e-01
+8.615e-02
+7.179e-02
+5.743e-02

+0.000e+00




BapuaHt MK-BCM-4 B (auameTp nocne o6xkatusa 13,6 mm)

3x2-3x2.3/6x1.57-16x1.4-16x2.2
McxoaHoe pacnonoxeHue

S, Mises

(Avg: 75%)
+5.446e+08
+5.035e+08
+4.624e+08
+4.213e+08
+3.802e+08
+3.391e+08
+2.979e+08
+2.568e+08
+2.157e+08
+1.746e+08
+1.335e+08
+9.237e+07
+5.125e+07

PE, Max. Principal

(Avg: 75%)
+1.335e-01
+1.224e-01
+1.113e-01
+1.002e-01
+8.903e-02
+7.790e-02
+6.677e-02
+5.564e-02
+4.452e-02
+3.33%e-02
+2.226e-02
+1.113e-02
+0.000e+00




BapuaHt MK-BCM-4 I (anameTp nocne o6:katusa 13,4 mm)

1(2,85)+/3cT(2,0)+4m(2,0)/+7(1,90)+7(1,40)+/14(2,40)

macca 1000m - 1072kr. F cu = 106,47mm KB.

S, Mises

(Avg: 75%)
+1.359e+09
+1.253e+09
+1.147e+09
+1.041e+09
+9.347e+08
+8.285e+08
+7.223e+08
+6.161e+08
+5.099%e+08

PE, Max. Principal

(Avg: 75%)
+1.430e-01
+1.311e-01

CraabHasi COCTABAAIONIAA TPOCA:

» OnTumMajabHas MapKa CTAJIU TPEX NMPOBOJIOK CTAJIbLHBIX IOBUBOB U cepiedyHHKa — 65-70.
Pacuernoe paspbiBHoe ycuine Tpoca P~81kH. PaspriBHOE BIIOJIHE peaibHO YMEHbIINTD,
CHMZKasl TP MPOYHOCTH VISl CTAJIbHOI YaCTH.

> B pacuer npuHnMaJach rp npounoctu 1960 (200).



IloaTBe e€HHe NPUHATHS NPENI0KeHHbIX TEXHUYECKHX PeIlleHn:

AKUMOHepHoe obuiecTso

AN MnrrunPro MOCIUMPOTPAHC
?—/’_ F""l: ) MpPOEeKTHO-U3bICKATEeNbCKUM UHCTUTYT ?

TPAHCNOPTHOrO CTPOUTENLCTBA

Poccunn, 129626, Mocksa, Ha4yanbHUKy

yn. Nasna KopyaruHa, 4.2 LleHTpa MHHOBALMOHHOIO Pa3BUTUA
Ten.: +7 (495) 742-47-21 bununan OAO «PH/»

®dakc: +7 (495) 686-63-05 A.B. 3a’KUrankuHy

E-mail: info@mosgiprotrans.ru
www.mosgiprotrans.ru

D108, 20/ No AT V-75= 238K
Ha NeMcx.-665/LLINP ot 16 masa 2017r.

Konusa: FnaBHOMY UHXeHepy
TpaHcaHepro — punuan OAO «PXKA»
3.H. WopHukosy

O npumenenuu necyueco mpoca
MK-BCM-4 ¢ KC-400 BCM
Yeaxcaemeoili AnekcaHop Bnadumuposuy!

B coorBerctBUM C npeactaBneHHbimM B Bawem nuceme ot 16 mas 2017r.
NeUcx.-665/LLMP xapaKkTepucTMkamum ycoBepLleHCTBOBaHHbIX TpocoB MK-BCM-4 cuutaem B
nepcnekTuBe BO3MOXHbIM UX NPUMEHeHMe B KOHTakTHon cetm KC-400 Ha
BbICOKOCKOPOCTHbIX Marucrpansax. Heobxoammbim YyC/IOBUAM yAOBNETBOPAOT
mogudukaumn «b», «B», «M» n «». Moandbdukaumsa «A» TpebyeT NoBbIWEHUA HATAXKEHMA
Hecyuiero Tpoca ¢ 28 po 31,7 KH, 4To KpaWHe HexenaTte/lbHO C y4eToOM yBe/uyeHus
HArpy3oK Ha Yy3/bl QHKEPOBKM W NOAAEpPXUBAKOWME KOHCTPYKUMM KOHTAKTHOW CeTMu.
Hanbonee paumoHanbHyr KOHCTPyKuuto Tpoca («b», «B», «M» uan «[») uenecoobpasHo
BbIbGpaTh Ha OCHOBE AOMONHUTE/IbHbLIX UCCEA0BAHUN U UCNbITaHMIA. [pu 3TOM Heobxoamumo
pewutb npobnemy CoOXxpaHEHUA NPOYHOCTHOro nokasartens Tpoca MK-BCM-4 B y3nax
CoeaMHEeHUA HecylLero Tpoca U ero aHKepoBOYHOM y3/1e 683 UCK/IIYEHUA CTaNIbHbIX WU/
nposoaa.

Mpowy npeacrasute B AO «MocrmnpoTpaHc» 3akntoveHune TpaHCcaHepro — ¢uaman
OAO «PX[O» no BO3MOXHOCTU nNpPUMEHEeHWA Hecywmx TpocoB MK-BCM-4 Ha
anekTpudpuumpoBaHHom nonuroHe ¢ CT3-27.5 (2x25) KB ana y4acTka »Kenes3Hom Aoporu He
MeHee 1 Kateropuu, a TakKXKe TexHu4ecKoe 3aaaHuve YnpasneHua 3nekTpudukaumm wm
anekTpocHabxxenus UAN — duaman OAO «PXO» Ha pa3paboTKy KOMMAKTUPOBAHHOrO
HeCyLero Tpoca Co CTa/ibHbIM CEPAEYHUKOM AN KOHTaKTHOM noasecku BCM.

Ona BknoveHna Hecywmx TpocoB MK-BCM-4 B npoeKT KOHTakTHOM cetn KC-400
HeobxoAMMO NpoBeAeHUEe NX KOMMAEKCHbIX UCMbITAaHUNA U cepTUPUKaLMA, @ TaKIKE TEXHUKO-
3KOHOMMUYeckoe obocHoBaHuMe.

Q,/,' //72 A e b €57 >

reHepansHbiii dupekmop /'/ A.B. lamyuH



