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Hocniooceno ounamiuny 63a€mM00ilo0 pelikosoi Kolii ma 8a20HA 68 MOMEHM NPOXOOIHCEHHS.
cmuKogoi HepieHocmi Ha uemeepmiil @azi pyxy. 3anponoHOBaHO MoOelb MPAHCHOPIMHOZO
MeXauiuHo2o Kommiaekcy “eacon-petikoéa Konisi'. Busnaueno npoeum 6io0asanvhoi peuku nio
nepuioio WNauoo Npu PisHOMAHIMHUX WUEUOKOCMAX A 3A6AHMANCEHH] 8A20HA.

Knwuosi cnosa:. sacon, peiikosa Konis, cmukoga HepieHicmb, ¢aza pyxy, bazamonpoecoHosa
banxa, scopcmricmes OAIKU, NPYHCHI ONOPU.

Hccneoosano ounamuueckoe 63aumooelicmeue peibcosoli Koaeu U 6d20HA 8 MOMEHM
NPOXONCOEHUsL CMBIKOBOU HEPOBHOCMU HA uemeepmol ¢haze Osudicenus. Ilpednooscena mooens
MPAHCNOPMHO20 MeXAHUYECK020 KOMNIeKca “ 8a2oH-penvcosvitl nymy”. Onpedenen npoeud noo
nepeoll WNanioll NPUHUMAIOWe20 peibca NPU PA3IUYHbIX CKOPOCMAX U 3a2py3Ke 8a2OHd.

Knrwoueevie cnoea. e6azon, penvbcosas Koies, CMbIKOBAs HEPOGHOCMb, (PaA3a OBUNHCEHUs.,
MHO2ONPONIemHas OANKA, HCeCMKOCMb OAIKU, YRpyeue ONopbl.

The carried research is aimed at the establishraedtanalysis of the laws of the mechanical
interaction in transport mechanical complex "traimail track” through deflection of the receiving
rail for the first railway sleeper considering th@otion phases of the car in the place of a butttjoi
as well as operational, mechanical and vehicle tmiesion parameters and the top permanent
way.

To achieve this goal the following tasks were stilweith the help of modeling methods
considered mechanical system is represented adtagpan beam on elastic supports. Splice-piece
is elastic element at the end of the receiving onaling rail, the spring constant of which is
determined in the view of its plane stress. Alsmsalering the impact interaction of the fourth
wheel in the wheelset with the receiving end ofrélilecar, which interacts with the receiving ralil,
considered as the sprung mass shown. At the samee the current height level of interface
roughness is determined by taking into accountsthéc interaction of a tram with a rail track on
the fourth phase of the car movement, which isvedgmt to finding of a wheelset receiving end of
the rail car and three-wheeled set - at the recgjwiail junction.

There was investigated the dynamic interaction betwthe track and the car at the time of
passing the butt bumps in the fourth phase of tbeement. We suggested a model of the complex
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mechanical transport "train track". The deflectiomder the first sleeper of the receiving rail at

different speeds and load the car was calculated.
Keywords: carriage rail track, butt roughness, movement mhasulti-span beam, the

stiffness of the beam, an elastic support.

Beryn. Tepmin cinyx0u  pyxoMoro
CKJIaZy 1 BEpXHbBOI OYJOBHU KOJIIi 3aJICKUTH BiJ
CHUTBHOI POOOTH BCIX iX €NEeMEHTIB, MeXa-
HIYHUX, KOHCTPYKTHBHUX 1 TE€OMETPHYHHX
XapaKTEepUCTHK, YMOB IXHBOI eKCIUTyaTarlii.
[IpakTnka moOKaszye, MO HAWOUIBII CITA0KOIO
JIAHKOI0 MEXaHIYHOI CHCTEMHU «BaroH—peiKoBa
KOJIISI» € 130J1hbOBaHI CTHKOBI HEPIBHOCTI KOJIii.
[Ipu mpoxomKeHHI PEeHKOBUM TPAHCHOPTHUM
3ac000M CTHKOBOI HEPIBHOCTI MarOTh MicCIIe
qoTupu (asu pyxy BaroHa 3riiHO 3
MPOXOKEHHAM i1  BIAMOBIAHOK KOJICHOIO
naporo. Po3risHyTo 0cOOIMBOCTI MPOXOIKEH-
HS BaroHOM 30HM CTHKOBOI HEpEryJspHOCTI
HUISXY Ha 4eTBEPTid (asi pyxy.

AHAJi3 OCTaHHIX JOCHIIKEeHL Ta
nyouaikaniii.MexaHiuHy B3a€MOJIif0 BaroHa Ta
peiKoBOI KOJii IpoaHati3oBaHo B poborax [1-
7], anie B HUX HE BPaXOBYIOTHCS MapaMeTPH HE
TUIBKMA CTAaTUYHOI, a ¥ OUHAMIYHOI B3aeMOMil
BaroHa 3 PEHKOBOIO KOJI€I0 3 ypaxXyBaHHSIM
($a3 pyxy BaroHa. KOJM Ha NPUAMAIbHIA #
BiJABAIbHIM peiikax MUIAXy 3HAXOIUTHCS
KUTBKICTh KOJIICHMX TMap, M0 3aJeKHTh BiJ
(bazu pyxy TpaHCIIOPTHOTO 3ac00y.

VY pob6orax [8-9] mocmimkeHHs 0OMexKeHi
JMIIE TEepUIO0, JPYrow 1 TPeThoro ¢azamu
pyXy BaroHa uepe3 CTHKOBY HEPIBHICTh
nuisxy. Lle BUKITIOYae MOXKIMBICTh CTBOPEHHS
y3arajJlbHEHOr0  HAyKOBOro  MiAXoay 1O
npoOiieMr MeXaHI4HOT B3aeMoJii B cHUCTEMI
"BaroH-peikoBa KoJisa", 110 3HIKYE
e(pEeKTHUBHICTb MPAKTUYHOTO BUKOPUCTAHHS
OTPUMAaHHX PE3YJIbTATIB.

BusHaueHHS MeTH Ta 3aaadi JOCJia-
skeHHs1. [IpoBeeH1 TOCTIIKEHHS CIIPSIMOBAaHO
Ha BCTAHOBIICHHS 1 aHali3 3aKOHOMipHOCTEH
MEXaHIYHOT B3aeMOii B TPAHCIOPTHOMY
MEXaHIYHOMY KOMIUIEKCI  "'BaroH—peikoBa
KOJIiA" dYepe3 MPOTMHU TPUHMAIbHOT PEHKH
OiJ TMEepIIo IINalol 3 ypaxyBaHHSAM (a3
pyXy BaroHa B MICIli CTUKOBOTO 3'€THAaHHS H
eKCIUTyaTaIliiHuX, MEXAaHIYHUX 1

KOHCTPYKTUBHHUX IMapaMETPiB TPAHCIIOPTHOTO
3aco0y Ta BEpXHbOi OyT0BH KOJii.

J1s  [DOCATHEHHS IIOCTaBJICHOI METHU
BHPIIICHO TaKli 3aBIaHHA. METONaMU
MOJICTIIOBAaHHS ~ MEXaHIYHy CHCTeMY, IO
pO3TIIAAa€TbCs, MPEACTAaBICHO Yy  BUIUIAIL
OaratonporoHoBoi  Oanku Ha  TPYKHHUX
OTIOpax; CTHUKOBY HAKJIAJKy — €KBIBaJIECHTHUM
NPY)KHUM €JIEMEHTOM Ha KiHI MpuiMaibHOi
a00  BiAmaBabHOI  pEHKH, KoedirieHT
’KOPCTKOCTI SIKOT BU3HAYCHO 3 ypaxyBaHHSIM ii

IJIOCKOTO  HANpPYXEHOro  craHy. Takox,
BpPaxoOBYIOUM yIapHY B3aEMOMII0  KoJjeca
YeTBEepPTOi  KOJICHOI Tmapu 3 TOPIEM

npuiManbHOi peliKu, BaroH, II0 B3a€EMOJIE 3
MPUHAMAILHOIO PEHKOI0, PO3TIISTHYTO Y BUTIISIL
nigpecopenoi 3BeneHoi Macu. llpu npomy
TeKyya BHCOTa CTYIEHS CTHKY HEPIBHOCTI
BU3HAYAEThCS 3 ypaxXyBaHHSM CTaTHYHOI
B3a€EMOJIIi TpaMBasi 3 PEHKOBOIO KOJIEK Ha
yeTBepTi (a3l pyxy BaroHa, 1o BiIMOBigae
3HaXO/DKCHHIO OJIHI€T KOJICHOI Tapu Ha
BiJAJIbHIA 1 TpPbOX KOJICHUX Tap — Ha
npuiiManbHii peiikax nurixy [10].

OCHOBHA YacTHHA  JOCJiIKeHHS.
Po3rnsiHyTO nuHaMiuHy B3a€MOJiI0 BaroHa 3
pEeKOBOIO  KOJIIEF0O B  30HI  CTHKY 3
ypaxyBaHHIM KOHCTPYKTUBHUX Ta
eKCIUTyaTalliiHuX (hakToOpiB: BHUCOTA CTHKY,
sika Bignosigae [1, 10] mapameTpam craTHYHOT
B3aeMOJii Ha 4eTBepTii (a3l pyxy Barosa,
HOTr0 3aBaHTa)KEHHS Ta MIBUKICTb.

Cxema crafii MpOXOIKEHHS Y€TBEPTOIO
KOJIICHOIO napor  pPEHKOBOTO CTHKY
300paxxeHa Ha puc.1l: 1 — Baron, 2-5 -
BI/IMOBIIHE KOJIECO KOJICHOI mapu, 6-7 —
[eHTpadbHA TmiABiCKa BaroHa, 8, 9 -
npuiiManbHa 1 BigmaBanbHa peiku; 10 —
OPY)XHI eJIeMeHTH 0ajacToBOro Imapy Iz
mmanam; 11 — NOpyxHHH eJeMEeHT, SKul
MO/IEIIIOE YKOPCTKICTh BifJaBalIbHOI piiiku Ha
KIHIIl 3 ypaxXyBaHHSM TIPAIFOIOY0i CTHKOBOI
HaKJIaIKH.
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Puc. 1. MexaniyHa cxema BaroHa Ha 4eTBepTiil azi pyxy

PospaxyHkopa ~ MexaHiuHa ~ cXeMma 3aBaHTAXKEHHS. TyT |I =10,6Mm; |;=8,7M;
npuiiManbHOi peiku Ha uyeTBepTiil dasi pyxy . .
BaroHa IOKa3aHa Ha DHUC. 2, 1€ Cpy — l3=1,9; 1,=0; 1,=0,28m; 1,=0,85m;
KOPCTKiCTH  peiikm Ha KiHmi; c¢p, by — |3=1,42M; |4:1,99M; |5=2,56M; |6=3'13M;

KOPCTKICTh Ta KoedirieHT memrdipyBaHHS

MiBICKH; Cp — )OPCTKICTh 6AIACTOBOTO APy |7=3,69m; lg=4,26wm; lg=4,83m;
nig peiikoro; |i (i=1+22) — reomerpuusni l10=5,40m; l11=5,97wm; l;5,=6,53m;
KOOPJMHATH TPYKHUX OIOP; li* (k =1<3) — l13=7,10m; l14=7,67w; l;5=8,24m;
Bi/ICTAaHb BiJ Kpaw pelKkd BiJIMOBIIHOTO |16=8,81M; |17=9,38M; |18=9,94M;
;‘;’gggga mllw oy oA Maca oneca, M = | 0=10,51m;  lpp=11,08w; l,,=11,65w;
ypaxyBaHHAM
|22:12,22M
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. 2.Po3paxyHKOBa CTpYKTypHa cXeMa MpUHMaIbHOT peKu Ha
4yeTBepTiii Bazi pyxy
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[Tpu mocmiKeHH] TPOIECiB JMHAMIYHOT
B3a€EMO/II1 IPUIHATO TaKi MPHUITYIIIEHHS, 110 HE
cymepedarb  pe3yibTaTtaM  poOiT
KOJINBAaHHS KOJIICHOT Mapy Ta TOJOBKH PEHKH
BiIOyBalOTbCsI B  OE3BLAPUBHOMY  PpEXHUMI
(OCKITBKH Mp>>My, MPHUITYIICHHS TPUHHATHE);
MIPOTUHU PEHKU peasi3yloThes 0e3 MOpYIIeHHS
miricHocTi  GamactoBoro miapy  (OCKiIbKH

[1, 8-9]:

po3rsinaloTeest  AedopmariiiiHi  xapakTe-
PUCTUKHM OaJlacTOBOTO IIApy I TIEPIIOIO
mmnajgor  Ha (a3l 3pocCTaHHS  IPOTHHIB
NpUMMaIbHOI perKu TUTBKH BHU3,
MPUITYIICHHS TAaKOXK TPUIHSITHE).

st 3ampoOIOHOBAHOT Mozenl

nudepeHiiianbHi piBHSIHHS KonmBansb [1, 4, 11-
12]:

tw(tx) , AF 9PW(tX) _ ai(yz ~W(t0))A(0) +bl["y2—"““"”j5(0)—

ne W(t,X) — IpOruH perKy;
o(x) —immynbcHA QYHKIIIS;
V2 —IEPEMIIIICHHS 3BeJICHOI MacH BaroHa;
J —MoMeHT iHepuii nepepizy peukH;
E —Monyns npyXHOCTI MaTepially peuKH.

Po3B’ si3anus cucremu (1) BUKOHYETHCS 3
3actocyBaHHsM  Merony Dyp’e  mominy
3MIHHHUX, a  TaKoX METOIB Teopii
ornepauiHoro yncienns Jlamnaca-Kapcona.

Ha puc.3 HaBemeHo  OJoK-cXemy
PO3paxyHKy JTUHAMIYHUX MIPOTHHIB
MpUMMaIbHOI PEHKHU.

Tyt 3aJal0ThCS MEXaHIuH1 Ta
r€OMETPUYHl  XapaKTEePUCTUKH, a TaKOX
nicnsygapaa mBuakicts (mpu x=0). ¥V sxocti
BUCOTH CTHUKY BUKOPHCTOBYIOTHCS — JaH1
CTaTMYHOI B3aEMOJii BaroHa 3 pPEHKOBOIO
KOJIi€E0 Ha 4YeTBepTid (a3l pyXy BaroHa
[1, 10]. ¥V cxemi mporun W(t,l1) BimmoBimae
TIEePIIii 1Imasti MPUHMaIbHOT PEHKH.

[IporuHu cHUCTEMHU PO3TISIIAIOTHCS  SIK
CyMepIo3uIliss BlIacHUX (OpM  KOJIMBaHb
(6;moxku  2-7). Po3paxyHOK IMOYHMHAETHCS 3
posrisimy mepmioi  Gopmu  konmBaHb (S=1,
610k 2). YV 6ot 2 BpaXxOBYEThCsI, IO MiCIe

ox* EJ ot EJ EJ\ ot ot
_Zz%zmli )3(x—1;) & my 02wt )a(x-1; )_iPoW(t,lT )3(x-1; ). @)
i=1 EJ i=1EJ ot? = EJ ’
02y, dy, owmt0))_
my o2 +cl(y2_w(t’0))+bl[6t_6‘t =0,

MIPUKIIAJIAHHS YIApPHOTO IMITYJIbCY 301TaeThes 3

nmoyarkoM koopaumHar. [lomyk  BiacHHX
3HAa4YeHb MOYMHAETHCS 3 Hyns (010K 3). S0
OTpUMaHa TO‘-IHiCTB BUSABIIAECTHCA

HemocTaTHROI0 (0JI0K 4), TO BapilOEThCS KPOK
3a yacToTor (00K 5).

Jlaimi BUKOHYEThCS TOIIYK MOAIbIIO]
BiacHoi yacrotu (070K 6), MOKM He OyayTh
BU3HAYeHI Bci 3agaHi popMu KonuBaHb (IT'ITh
nepmux ¢opm, Omok 7). Y Omomi 8 3
ypaxyBaHHSIM MOYaTKOBHX YMOB
BU3HAYAIOThCA BaroBi KOEQILIEHTH KOXKHOI
dopmu Ds VYV pesynprari BHU3HAYAETHCS
byHKLIA IPOTHHIB (610K 9), AKa
BUKOPHCTOBYETHCS st 3HAXOJ[KCHHSI
MaKCUMaJIbHOTO  TPOTHHY  TiJ  MEpPIUIO0
mmaigoro  (x=l;) mnpuiimaneHOi peliku B
noyarkoBuii MoMeHT vacy t=0 6ok 10). [Tpu
360inpmeHHl yacy (0g0k 12) mporuH mounHae
3pocratu. Llel nponec mpoaoBKy€eTbCs A0 TUX
mip, HOKU MPOTUH HE JOCSITHE MaKCHMAaIbHOTO
3HadeHHs (Omok 11). Jlani mporuH moyuHae
3MEHIITYBATHUCS, IO CBITYUTH MPO 3aKiHYCHHS
OpoIleCy TONIYKY MaKCHMAalIbHUX MPOTHHIB
(6s10x 13).
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P opME E0IHESHE

[ ]

Bracaa wacToTa

Lad

a =10
T

Buzpavamms [, = g
IOYATEOEID VAIDE

Erzmagssms mpor ey g
Wi x)

Tporsm mix mepmoe 10
mmamexs Wkl |

Puc. 3. bnok-cxema po3paxyHKy JUHAMIYHUX TPOTHHIB PEHKH

BucHOBKH 3 JOCTiIKeHHA i
MEepPCNeKTHBH, TMOJAJbIINIA PO3BHTOK Y
AAHOMY HAmMPAMKY. JlOCHiDKEHHSI BUKOHAHO
pH TaKWX TapamMeTpax MEXaHIYHOI CHCTEMH
"Baron—peiikoa komis" c¢1=4,225- 10H/M;
c=1-10H/m; m=1100kr; V=[1+15wm/c],
mp=[17000/8 fropoxHiit Baron T-3); 25050/8
(cepenne  3aBaHTaXCHHS  BaroHa  IMpH
115 mnacaxwupax); 30510/8 frakcumanbHe
3aBaHTa)KeHHS BaroHa mpu 193 macaxwupax)].
XapakTepuCTUKHA JIBOTOJIOBHX HAKIQJO0K 1
periku Tuny P—65 BiZoOBi1at0Th TaKUM JTAaHUM

[13]: mnst peiiku noBxuna L=12,5m; BijcTaHb
Mik mmanamu 1=0,585m; E=2.,6-10 kH/cM?,

J=3573cm?, MUIBHICTE p=1,8 kr/m;
maknanku - E,=2-10 kH/em?,  J,=766¢M,
pi=T7,8xr/M°. Pesynbratn PO3paxyHKiB

HaBezeHo Ha puc. 4, 1e y1=wW(t, |1).

3MiHa 3aBaHTAXEHHS BaroHa B Jialta30Hi
Mp=[2125+3814Jkr mnpu MBHIKOCTI PYyXy
V=15wm/c mnpu3BOAMTH JO 3MIHH NPOTHHY
MPUHAMAIBLHOT PEUKHU T TIEPIIOI0 IMITAJIOK B
miamazoni  y1=[4,255+8,054Mm, TOOTO 10
rioro 3poctanus B 1,89pa3y.
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Vi: MM10 7

Vo M 10

Puc. 4.TIporun npuitmMansHOi peliku Ha yeTBepTiil (a3i B3aemonii

BceranosieHo, 1o 301JIbIICHHS y1=[4,633+8,054Mm, TOOTO g0  Horo
IIBUJIKOCTI  pyXy BaroHa B  Jiama3oHi 3poctanHs B 1,75pas3y.
V=[1+15]m/c 1 3BeacHOI Mach BaroHa [IpakTHYHE BUKOPHCTAHHS OTPHUMAaHUX Y

Mp=[2125+3814]kr npU3BOIUTH 1O 3MIHHU
BEJIMYMHU TPOTUHY NMPUUMAIIBHOI PEHKH TTiJT

poOOTI pe3yNbTaTiB MOJIATAE Y BAOCKOHAICHHI
eKCIUTyaTaIliiHUX PEeKUMIB BaroHa TpaMBaro, a

NIEPILIOI0 IO B Jiama3oHi TaKOX BEPXHBOI OY/I0BH HUIIXY.
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