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Pospobaeno cucmemy innosauiinoi
diazHoCcmuKu xXpecmosumn CmpijouHux
nepeeoois. IIposedeno excnepumen-
maavrHo-meopemuuni 00CAIOHCEHHA
103006311020 NPOPILII0 XPecmosun
CMPIiNoUHUX nepesoidié 3aANIZHUUHOL
Koaii, yxaadenux Ha 3anizobemomn-
Hux Opycax. Yemanoenewno xapax-
mepHi mpaexmopii pyxy yenmpa mac
KoJseca no xpecmoeumi 3anexncno 6io
3HOCY 8YCOBUKIE ma ocepOsi Xpecmo-
eunu. Pospobaeno mamemamuuny
MoOenb NPo2HO3YEAHHA 3HOCY NPOQi-
10 XpPecmosun 3aJedicHo 6i0 npony-
weH020 MOHHAINCY

Kntouoei cnosa: xpecmosuna, cmpi-
JouHUll nepeeio, no3006icHIU NPO-
Qine, mpaexmopin pyxy, pyxomui
cKa0 3ani3HUUb

=, 0

Paspabomana cucmema unnosa-
YUOHHOU OUAZHOCIMUKU KPeCmOosun
cmpenoutvix nepesodos. Iposedenvi
IKCnepuMeHMaIbHO-meopemuiecxKue
uccnedosanus npoooabHozo0 npodu-
L KPECMOBUH CMPESIOUHbIX nepeso-
006 Jicene3no0opoIcHozo nymu, yc-
MAH0GNEHHBIX HA HCENe300eMOHHBIX
Opycoax. Ycmanosnenvt xapaxmep-
Hble Mpaexmopuu 08UNCEHUS UeHmpa
Macc xKoxeca no Kpecmoguie 6 3aeu-
CUMOCIMU OM UZHOCA YCOBUKO8 U Cep-
deunuxa xpecmogunwvt. Pazpabomana
Mamemamuueckas mMooeab NPozHO3U-
posanus usnoca npouas Kpecmo-
6UH 6 3ABUCUMOCU OM NPONYUIEHHO -
20 monnasica

Kntouesvie cnosa: xpecmoeuna,
cmpenounvlit. nepesod, nPooobHbL
npounv, mpaexmopus 0GudICEHUS,
nOOBUINCHBLL COCMAB JHceSe3HbIX 00PO2

| 0

1. Introduction

The railroads of Ukraine currently operate more than
50 thousand railroad switches and blind intersections. Most
of them (98 %) are single ordinary railroad switches.

Basic railroad switches that are most common on the rail-
roads of Ukrzaliznytsia after 1990 are the railroad switches
that are laid on reinforced concrete bars, of type R65,
brands 1/11 and 1/9, designed by PTKB CP MPS — 1740
and 2215[1]. At present, these basic models of railroad
switches are significantly modified. The modifications were
introduced to separate structural units while maintaining
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basic geometric dimensions [2, 3]. There are many pilot de-
signs of railroad switches currently in operation that are based
on new structural solutions. These include the introduction of
oblique connection, extending rail endings and the implemen-
tation of an impact-free rolling surface on the frog [4].

The processing of statistical data on the total weight of
the passed cargo revealed that the current profile based on
GOST 28370-89 does not meet operational conditions be-
cause the average time of a frog life cycle along all the exami-
ned routes of Ukrzaliznytsia does not reach a warranted time
of operation [3]. In most cases, a frog life cycle is almost twice
shorter in terms of failure-free operation.




the simultaneous application of the information technolo-
gy IoT (Internet of Things). Measurement of parameters of
the transverse profile of a frog will be based on programmable
microcontrollers of the type ESP. In addition, the system per-
forms preprocessing of data collected and their submission
in a user-friendly format, as well as saving them, in order to
ensure the long-term monitoring of frogs at railroad switches.

The results of measuring the transverse profile of frogs at
railroad switches make it possible to take scientifically-sub-
stantiated decisions regarding the need for recovery repair of
frogs by the method of surfacing and for control over gradual
decrease in their carrying capacity, for establishing their ac-
tual technical condition and residual resource.

2. The results of experimental data allowed us to establish
that basic parameters, which characterize an irregularity at
the frog rolling surface, are the shape, depth and inclination
of a given irregularity. When a frog passes more than 50 mil-
lion tons of cargo, the basic form of an irregularity at the frog
changes insignificantly, with changes occurring mostly to the

depth, as well as slopes of an irregularity that characterize
the steepness.

3. Coefficients of polynomial of the seventh degree, by
using which we determine the average motion trajectory of
a wheel along the longitudinal profiles of frogs, brand 1/11,
after passing 50-65 million tons, take, for a lateral mo-
tion direction, the following values: ap=0.0039, a;=0.0116,
as=—0.0001, a3=4-10"7, a;=—6-10"1°, a5=5-10"13, ag=—1-10"16,
and, for a direct motion direction: ag=-0.1993, a1=0.0207,
as=—0.0002, a3=7-10"7, a;=—1-1079, a5=8-10"13, gg=—2.10"16,
After passing 80—95 million tons, coefficients of polynomial
of the seventh degree take, for a lateral motion direction,
the following values: ap=—0.3422, a;=-0.0115, a=0.0001,
a3=-310"7, a;=4-10"19 a5=—1-10"13, q4=1-10"'7; and, for
a direct motion direction: ay=—0.377, a;=—0.0102, ay=8-10",
az=—210"7 a;=1-10"1 g5=5-10"", ag=—4-10"17. The se-
lected polynomial of the seventh degree most accurately
describes the vertical motion trajectory of the center of mass
of the wheel over a frog of the railroad switch.
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