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JTUHAMUYECKOE BO3JIEMICTBUE HA NIYTb ITPU TOPMOKEHUU I'PY30BOI'O BATOHA
B COCTABE IIOE3JIA

Anomaujis

Buxnadeno pesyivmamu meopemuniiozo 00cio-
JHCEHHA BNIAUBY HA KO0 6AHMAINICHOZ0 6A20HA NPU
eKxcmpenomy ma pezyiro8anivHOMY 2aNbMYEAHHIX.
Hoxaszano, wo npu eanrvmyeanni sunuxae dodam-
K06€ HABAHMANCEHHA HA Nepuui no xo0y pyxy
6i30K i poszsanmasicenns 0Opye020 6izka. Beaununa
000amK06020 HABAHMANCEHHA 3ATEHCUMD 610 2ATb-
Mi6HOT epexmuenocmi 6azona — po3pPaxyHK060z0
Koegiyienma cuau HAMUCHEHHS KONODOK Ha
xosneca. Cymapuuil 6naue Ha KoJit0 6AHMANHCHO20
sazona 6 dianasoni weuoxocmeu (0—120) xm/200
BU3HAYMABCA i3 YPAXYBGAHHAM IMOGIpHOCMI WEUOD-
KoCmi pyxy 6anmancHux noizois.

© Boggnukon I0.4., © [lonuenko A.B., © Kuxapues K.JI., © Ecbkos /I.1.

Abstract

The results of the theoretical study of the
dynamic influence on the track of the freight car
during the emergency and regulating braking. It is
shown that the additional loading appears on the
first in the direction of travel bogie and unloading
of the second bogie. The value of the additional
loading depends on the braking efficiency of a
wagon (design ratio of the application force of the
brake pads to the wheels). Cumulative influence on
the track of the freight wagon within the speed
range (0—129) km/h was defined subject to the
probability of the freight trains motion speed.
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AKTyaJlbHOCTD

OcHOBHBIM (HaKTOPOM OTPAHWYEHHSI CKOPOCTHU
JBYKEHUST TPY30BBIX U TTACCAKUPCKUX MOE3/I0B SIBJIS-
eTCsl TEeXHHYeCKOe COCTOSHUE KeJe3HOZOPOSKHOTO
IyTH, KOTOPBIN MOIBEPTAETCs BO3AEMCTBUIO 3HAYU-
TEJbHBIX IUHAMMYECKNX HArPy30K NPU JIBUKEHUU
moe3/10B. OTbIT IKCILIyaTAIlUK HOABMKHOTO COCTABA
[OKa3bIBAET, YTO HaubOJIbIllee BO3JEHCTBUE HA IIyTh
OKa3bIBAIOT T'PY30BbIE T10€3/[a, IOITOMY BOIIPOCHI,
CBsI3aHHbBIE C OIEHKOI AWHAMWYECKUX CHJI, [eficT-
BYIOIIMX HA JKeJe3HOJAOPOKHBIN IIyTh NP ABUKEHUN
IPY30BOTO BArOHA, SIBJSIOTCS akTyaabHbiMu. Ocobyio
aKTYaJIbHOCTh 9TH BOIMPOCHI TPHOOPETAIOT B HACTO-
siiee BpeMsl B CBSI3U C CO3JIaHUEM CKOPOCTHOTO
JBWKEHUST MACCAKUPCKUX I0€3[I0B VT CKOPOCTel
160 kMm/4a u Goee.

IMenplo wuccreoBaHUS SBJIAJIOCh OIpe/eseHue
JIMHAMUYECKOr0 BO3/IEHCTBUSI HA IIyTh T'PYy30BOr0O
BaroHa IIpu TOPMOKCHUU.

ITocranoBka 3amauu

Onnum u3 GakTOpOB BO3JENUCTBUSA HA IYTh SIBJISI-
IOTCST CUJTBI BO3HUKAIOIIME MPU TOPMOKEHNUU TI0€3/1a
BCJIEJICTBYE JIOTIOJTHUTEJBHON Harpy3Ku-pasrpy3Ku
KOJIECHOH ITapbl BaroHa, IpU4eM HArpy3Ky IOJIydaeT
mepejitsisi 10 XOAy JBUIKEHUs KOJIECHAsT Iapa, a
pasrpy3ky — 3azauss (puc. 1).

Wcxons 3 paBeHcTBa MOMEHTOB cuJ (cM. puc. 1)
OTHOCHUTEJIbHO OCH, IIPOXOJISIIIENl dYepe3 IIKBOPEHb,
HePIeHNKYJISPHO MIOCKOCTH YepTeka, A0OaBouHast
BEPTUKAJIbHAST COCTABIAIONIAS cuiaa Ag, TeiCTBYIO-
1asi Ha KOJIECHYIO TIapy TpPHW TOPMOKEHWH, OTpejie-
snsgercst o (opmyne (1), a pasrpyska AQ 3amgHell u

Crdpe-Ay EK_r.' gy

y (2)

A =
rae 0 — pacyeTHBIN KOA(DOUIMEHT CUIBl HaKATHS
KOJIOJIOK Ha KoJjieca, ompesensieTcs 1o dopmyie [2]:

YK,
R 3)
Q:’:p
¢x — Koa(duimenT TpeHuss KOMIIO3UITUOHHON
KOJIOJIKM M KoJieca JIJIsi CKOPOCTH V, OIIpe/esisieTCsl 110
dopmyme [2]:
] Vo lsh
2.¥% 11307
() — Bec Ky30Ba BaroHa BMeCTe C IPY30M, TC;
Qsp — OpyTTO BaroHa, TC;
A — 6aza BaroHa (PacCTOSIHUE MEKY ITKBOPHSIMHE
TEJIEIKEK), M;
a — Gasa Tenexkd, a = 1,8 M;
g' — BEC TEJIEKKHU, g'= 49 Tc;
K, — pacuernas cuja HakaTHs TOPMO3HOIL
KOJIOJIKMY;
hy — KoOpAMHATA TPUJIOKEHUS CHIIbI HHEPIHH, M;
h3 — KoOopAMHATa ILEHTPa TSIKECTU TEJEKKH, M,
hs = 0,6 M;
hi — paccrosHMe OT IISTHHKA TEJIEKKU 10 OCH
ClLleIIeHUs aBToCLeloK, Ay = 0,3 M;
hy — paccTogHue OT TOJOBKM pejibca 0
MOAISTHUKA, fs = 0,77 M;
qo — oceBasi Harpyska Tc;
N3 anamuza dopmysn (1) m (2) BwITEKaer, 4yTO
BEJIMYMHA JIOMOJHUTETbHON CHUJIbI, BO3JIEHCTBYIONIEH
Ha TyThb TIPU TOPMOKEHUH, 3aBUCUT OT TOPMO3HOI

P — 036 (4)

Harpyska repejHeil Tesexxek o cdopmyse (2) [1]. cunbl B = 8-¢; W KOOPAMHATH LEHTPa TAKECTH
BaroHa.
Ag — B-1pg - Ok _q ), OcHOBHOE U3JI0KEeHHEe MaTephaa MCCae 0BaHus
2 “ (1)  /JlonosnHuTesnbHask BEPTHKAIbHASL CHJIA HA PEJIbCHI [P
. R A TOPMOYKEHNH, OIpe/ie/islach Ha IpuMepe JINHHOGas-
2K 0 '|L 14 Zoa) HBIX 11aTOPM U1 1ePEBO3KU KOHTeliHepoB. JlinH-
' HobasHple  MaaTGOPMbI
JIJId TIepEeBO3KU KOHTeM-
T : = nepoB mojeneit 13-7021,
1.5 AC F Oy Hmm;ma 13-7031, 13-1796 u ap.
y 53 \_1 i i A FBETE VIMEIOT OJINHAKOBBIE raba-
: 5 : pUTHDBIE Pa3Mepbl: JJTUHA
+p T b |/_"‘:l =20 110 OCSIM CHETLIEHHST aBTO-
. 1 .III] ﬂL i} + F cuenok 25690 mm, Gasa
e e . e AN maardopmsl 18500 M.
hiy) -_*"EE_} JlanbHeiinemy —aHa-
B o ET‘“‘*-\_ By JIU3Y TOABEPTaIach IJIaT-
= = _— bopma mopenun 13-7024
1 4 2 Ha TeJaeKKaX MOJeN
G =Gy — MG Gy = dp A 18-100, a1a koTopoil B

Puc. 1. Cxema cuJj, BOZHUKAIOIIUX B IPOIECCE TOPMOKEHUSI BaroHa B COCTaBe IOe3/1a

4

TPYKE€EHOM COCTOAHNU




(6pyTTo 93,5 TC) paccTosiHUE OT TOJOBKU PEJbca JI0
IeHTpa TsukecTr coctaBisieT 2,01 M. PacueTHble cuiTbt
Ha)KaTHsT KOJOMOK Ha KoJieca IS TPYsKeHOH TmJiat-
(bopMBI ¢ KOMIO3WIIMOHHBIMU KOJIOAKAMHU, TOJIYYeH-
HBbIE B PE3YJIbTATe MMOE3IHBIX TOPMO3HBIX MCITBITAHUI
[2] mpu aKCTpeHHOM TTHEBMATUYECKOM TOPMOKEHUHU
Ha TUTOIMA/IKE, TIPEICTaBiIeHbl B Tabsme 1.

Tak kak OCHOBHBIMU BU/IAMU TOPMOKEHWIl IIPU
IBUKEHUU TPY30BOTO TI0€3/1a SIBJSIIOTCS PeryJIpo-
BOUHBIE (B TOM YHCJE TOJHOE CJIyKeOHOEe TOPMO-
JKeHUe), TO JIOIOJHUTEIbHbIE HArpy3Ku 110 dopmyJie 1
OIPE/ICIISITUCH [ OKCTPEHHOTO U TIOJHOTO CJIy/Keh-

1/2010

BosnetictBre Ha TIyTh OrpeziesiieTcsl CpeiHei u-
HAMWYeCKOW TMOTOHHOW HArpy3KOW ¢y, OTpe/esie-
Mo 1o opmyiie [3]:

w- B
Q:Il'l 2 E...

rae 2 - [, — 6a3za TelexKy;

Al = 2,2 M — ycioBHasg jjiHa o0mIell pacyeTHON
30HBI BJIWSTHUSI KPAWHUX OCElf;

Ky — PacyeTHBI KOI(M@UIIMEHT BepTUKATbHOUN
MUHAMUKY BaroHa;

7 — YUCJO ocell B TeJexKKe, n = 2;

(1 ) (%)

HOTO TOpMOsKeHuii (puc. 2). Pesynbrarsl pacdera P.. — macueTHad cTarnyeckad oceBass Harpyska,
JOIOJIHUTEJbHDBIX CHJI, BOSHUKAIOIUX ITPU TOPMOKE- Pﬁp
P = —* (Ps, — OpyTTO BaroHa).
HHUM TIpeACTaBJIEHbI Ha PUC. 2. = 2.n
Ta6auna 1
TopMmo3HbIe XapaKTepUCTUKHU TIAT(OPMBI, TIOJyYeHHbIE B PE3yJbTaTe MOE3/THBIX TOPMO3HBIX HCIIBITAHUIT
CkopocTb Pacuertnsiii koapdumment | Cymmapnast pacuetHas | Pacuerssiii koaddunuent | CymmapHas pacuerHasi cuia
BHavaje CHJIbI HaXKaTUS CHJla HaKaTus CHJIbI HaXKaTHS Ha’KaTHS KOMIO3UIIMOHHBIX
TOPMOJKEHHSI, KOMIIO3UIIMOHHBIX KOMIIO3UIMOHHBIX KOMIIO3UIIHOHHBIX KOJIOAOK | KOJIOJOK Ha OCh B Iepecyere
KM/4 KOJIOJIOK KOJIOZIOK Ha OCh, TC/OCh | B mepecyeTe Ha YyTyHHbIE Ha YyTyHHbIE, TC/OCh
40 0,14 3,273 0,297 6,909
50 0,143 3,343 0,319 7,407
60 0,145 3,389 0,337 7,835
70 0,146 3,413 0,363 8,2
80 0,148 3,460 0,369 8,573
90 0,15 3,506 0,382 8,885
100 0,151 3,530 0,394 9,158
110 0,153 3,576 0,405 9,413
120 0,154 3,600 0,416 9,669
UL Mlmtmﬂummpumum WP 9.1: | 0,154 [
N5 - f0,148 I"ﬁ i
a,14
f1a
nas
121 ki
8147 0,1 3,120 L
0E2 b13 a,114 nEis
o,
a1
009
non
nar
ouE
00G -
i1
naa -
oz
i
4u 1]
AT

Puc. 2. PacyerHble K0ahdUIMEHTBI CUJI HAKATUS TOPMO3HBIX KOJIOJIOK
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CpenHsisi TIOTOHHAsI cTaTUvecKasi HarpysKa 3aBU-
cuT ot 6pyTTO BaroHa Pgp, M JUIMHBI BaroHa IO OCSIM
cuerienus asrocienok L. [3]:

For — —" - (6)

JlmHaMudeckoe Bo3/eiiCTBHE HA TYTh OTpeesis-
eTcs To BeauynHe KoadgpuimenTa BepPTUKAIbHON
muHaMuKH Ky, HeoGPecCOPeHHBIX YacTell TereskeK
rpy3oBoro BaroHa [3]:

FKa 14 |
- -1 -In i
[ "||| i - MK
rae &, — cpemHee BeposSITHOE 3HaUeHME KO3(hMUIIIEHT
BEPTUKATBLHOU AMHAMUKH;

B — mapameTp pacrpeneseHus, JJiS TPY30BBIX
BaroHoB f = 1,13 [3];

P(K;;) — BeposiTHOCTB pactpesiesieHust Koagdu-
[IMEeHTa BEPTUKAJbHON JIWHAMUKH, TPUHUMAETCS,
P(K,) = 0,97 [3].

Cpentee BeposiTHOE 3HaYeHne KOIDOUITUEHT BeP-
TUKATbHON AWHAMWUKHU s cKopocTeir V>15 m/c n

V<15 M/c ompenensioTcss COOTBETCTBEHHO 1O op-
mysam (8) u (9) [3]:

K_-n

(7

¥ -13

riae a = 0,15 (qist HeoOPECCOPEHHBIX YacTell TesreK-
kn) [3];

8 — K09 GUIMEHT, YINTHIBAIOIWH BIMSHUE YHC-
sa oceit, 6 = 1 [3];

V — pacueTHast CKOPOCTb IBIKEHUS, M/C;

Jer — CTATHYECKUN TPOTHO PECCOPHBIX KOMILIEK-
TOB, M;

g — JKeCTKOCTb PECCOPHOTO KOMILIEKTA TEJIEKKH,
TC/M).

Cratudeckuil 1porud PecCOPHBIX KOMILIEKTOB
MEePBOM M BTOPOW TeJieXKeK C Yy4eTOM BepTHKAJIbHOM
noGaBoYHON Harpysku (puc. 3) OINPEAeNsITCS 10

bopmynam:

Lo P2 AL
},-” — & L (10)
Iy 'E
P i? AD
..?r.-r_;. = (1 1)
-0
r7e 1y = 2 — 4YUCJIO0 OCeil Ha TeJIeKKe.
Lt TPy3OBBIX BaroHOB C OCEBOH Harpyskoil

23,5 Tc/O0Ch B OCHOBHOM IIPUMEHSIOTCS TeJEKKH
mojsiesin 18-100, >KecTKOCTb pPeccopHOTrO KOMILIEKTa
KoTopbix cocrasisier 8849 kH/m (901,5 Tc/Mm).

Ha pucynke 5 npezncraBiena guarpaMma Koabdu-

Km=a136-10% 2. (8) UMEHTOB BEPTUKAIBHON JIUHAMUKU HEOOPECCOPEHHBIX
Fe yacreil TeJekeK IaT(hOPMDL.
B mporecce TOPMOXKEHUS CKOPOCTH IBUKEHUS
K-'I.'I'l - 1'"J (9) YMEHbIIAECTCA OT MaKCUMaJIbHOM BEJIMYMHBI B HaJaJle
L5 TOPMOJKEHUS JI0 HYJIeBO# (puc. 6) U, cienoBaTesbHO,
e R <oy IREL
100 4 . {
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Puc. 3. [lobaBounasi BepTHUKaIbHAS HATPY3Ka, IEHCTBYIONIAs HA KaKAYl0 U3 KOJECHBIX map (YBeJMYEeHUEe Ha MEePeIHIOn
TEJIeXKKY, YMEHbIIIEHUE Ha 33/IHI0I0) IIPU TOPMOKEHUN
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Puc. 4. JIlnarpaMMbl BeJIMYMHbBI HATPY3KU TEPEHEH M PA3rpy3KH 3a/[HEH TEJIEeKEeK PU TOPMOKEHUN
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Puc. 5. Koaduimenrsl BepTUKAIbHON AMHAMUKKA HEOOPECCOPEHHBIX YaCTel TesesKeK

JIMHAMIYECKOE BO3/IeiiCTBIE HA MYTh OY/IeT U3MEHATh-
€Sl B COOTBETCTBUU C U3MEHEHHUEM CKOPOCTH J[BUIKEHUSI.

C yueToM xapakTepa M3MEHEHWS JAMHAMUYECKON
MIOTOHHON HArpy3ku Ha MyTb TIPU TOPMOKCHUHN

cpe/lHsAs BeJUYMHA JAMHAMUYECKOW CHJIBI 32 BpeMs
TOPMO’KEHUS ONpeNeIUTCsA 110 (hopmyJie:

_ Hoon. T T (12)

T mape = 9
o7
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W, m'm,u.l

L, =
:_\{/__.-" Iinnml

111 + . -
[

Puc. 6. Iamenenue cKoOpocTy ABMXKEHUS BaroHa MPU TOPMOKEHUU

Tl€ Gount W Gouno — JIMHAMUYECKas CUJA COOTBET-
CTBEHHO B HaydaJile U KOHIIE TOPMOKEHMUSI.

PesynbraTel pacyera mpuBejieHbl HA puc. 7. dbopmyie:

OHEHKa BO3I[eﬁCTBH§I Ha I1IyTb B [JOITyCTUMOM
Jinarra3oHe CKOpOCTefI JABUKEHNS TTPOU3BOANJIACH I10

Qs 1cha
4,51
2,50
[ B ]
5,63
3,53
L
A
5
3,1d
5,00
7.
7.0
7.7

T

T
T4
7.5
T,

7in

T

An A% an a8 BN T TS ns

Puc. 7. Cpennsas puHaMudeckas IIOTOHHAS Harpyska Ha IIyTb IIPU TOPMOXKEHHUM BaroHa
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AV - Saan (i) P, (13)

rae Ay (Vi) — nuHamMmdeckoe BO3/eliCTBUE HA TYTh
C Y4YeToM BepPOSITHOCTU JIBUYKEHUS T0€3/la CO
ckopoctbio Vj;

Goun(Vi) — nuHaMuueckoe BO3/IENCTBUE HA TYTh
npu ckopoctu Vi

P(V) — BepodTHOCTH [ABWXKEHHUS II0e€3/la CO
ckopocTbio V.

PesynbraTer pacuera mo ¢opmysie 13 mpexacras-
JIeHBI B Tabsmie 2.

Jlunamuyeckast cusia BO3/IefiCTBUSI HA IIyTh MO MHTEPBajJaM CKOPOCTei
NBUIKEHUsT B Havase TopMmoskenus (mardopma na tesiexxkax momesnn 18-100)

1/2010

1. /luHamMuveckasi TIOTOHHAsT HATrPy3Ka Ha PEJbChI
MpU TOPMOKEHWHU 3aBUCUT OT TOPMO3HOW CHJIBI, C
yBeJM4eHneM TOPMO3HOU cuibl (TOPMO3HOU addex-
TUBHOCTH) YBEJMYMUBAETCS JUHAMUYECKAS MMOTOHHASI
Harpyska OT KOJIECHBIX TIap Ha PeJIbChI.

2. IlpencraBiennasl MeTOMKA TTO3BOJISIET OIEHU-
BaTh BO3/IEMCTBME Ha IyTh TPU TOPMOKEHUU KaK
IPY30BBIX, TAK W TTACCAKUPCKUX BaroHOB.

Ta6auua 2 Jlureparypa

1. B.M. Kasapumnos, B.I. Hno-
semues, B.D. Acenyes. Teoperu-

Jluanason Beposmocrs [3], | CPC/VA# AMHAMMECKAs NOTORKas Harpysica YeCKKMe OCHOBBI MPOEKTHPOBAHMST
ckopocTH P(V) Ha NyTh P TOPMOIKEHMH, TC/M U DKCIUTyaTallid aBTOTOPMO30B.
ABIKEHUS, KM/4 Goun(V) Aonun(Vi) — WU3-Bo "Tpancrnopt”, 1968.
0—45 0,03 7,596 0,228 2. IIpomoxor Ne 530 or 20
45—54 0,07 7,770 0,544 centsibpss 2005 r. mnpeasapu-
54—63 0,09 7,912 0,712 TEJbHBIX TTOE3/IHBIX WCITBITAHIIT
63—72 0,12 8,033 0,964 BaroHa /ISl MEepeBO3KM KOHTeli-
7281 0,16 8,154 1,305 Hepos Mozenn 13-7024, BIL IIB
81—90 0,19 8,275 1,572 YxpHUNB.
90—99 0,16 8,275 1,324 3. Hopmvi pmnst pacyera u
99—108 0,1 8,396 0,840 [POEKTUPOBAHMSI BaroHOB
108—117 0,06 8,517 0,511 sxkesesnbix  gopor MIIC kosen
117—126 0,02 8,638 0,173 1520 MM (HECAaMOXOJIHBIX). —
Wroro 8,17 TocHNUMB-BHUMIXT, 1996.
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