IHOOPMAIUINHO-KEPYIIOUI

CUCTEMU HA 3AJIZBHUYHOMY TPAHCHOOPTI

RFID equipment and RFID tags are designed to work
in harsh operating conditions. Equipment and tags,
depending on the task, have different parameters. In
general, tags can be made:

—in different versions: in the case or in the form of
stickers;

—with different levels of IP dust protection and
moisture protection;

— with a different temperature range of operation;

—in a vibration-resistant design: resistant to transport
vibration and impact.

The most general structure of the RFID system
consists of:

—RFID tags that are attached to the identification
object — the wagon or its components;

— RFID reader;

— RFID antennas.

The reader works either autonomously (it records the
RFID tags with the time of detection, at the same time it
can control a relay or a digital port), or under the control of
a computer that is part of the IT infrastructure of the
enterprise.

When it is necessary to identify the object on which
the RFID tag is installed, the RFID antenna of the reader is
activated (or the reader is always in polling mode), in
response, the tag transmits a unique Electronic Product
Code number or serial number of the TID tag, or additional
data recorded in memory of the label, then the information
is transferred to the computer, after which the system
works according to the algorithms implemented in it.

Thus, the main advantage of using RFID equipment in
the field of railway transport is obtaining real-time data on

the state of critical elements during production,
maintenance and delivery.
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PROSPECTS FOR THE APPLICATION OF
SATELLITE NAVIGATION TECHNOLOGIES
IN RAILWAY TRANSPORT

Currently, digital railway platforms are being actively
developed, where intelligent transport systems have
applications corresponding to them, and with the help of
these applications, real-time control and exchange of
information. Complex applications involve real-time data
integration. The most requested information for trains and
railway tracks is communication centralization and
blocking devices, automation devices, control of rolling
stock infrastructure [1].

An important role is played by ensuring interaction
with intelligent rolling stock. Cloud architecture
technologies allow you to create a data processing
algorithm, perform subsystem analysis and simulation with
data transfer between railway stations, highways and
rolling stock [2].

Hardware and software of mobile communication
systems in integration with satellite navigation
technologies are highly reliable in operating conditions [3].
Wireless technologies are widely used in the system, which
allow to quickly transfer information about the technical
condition of individual components and assemblies
without interfering with the design of the rolling stock.
With the help of the GPS navigator included in the system,
the location of the train is constantly determined with the
indication of the nearest station. At the moment of
approaching the end station, the information is transmitted
via a wireless network to the depot server to the personnel
responsible for the diagnostics of the rolling stock.

The following systems can be introduced into the
complex of satellite technologies and technical solutions
for railway transport:

— suburban transportation control system based on
GPS satellite navigation data, which allows for operational
control not only of the location, but also of the train traffic
parameters;

—system for ensuring traffic safety during shunting
operations and marshalling yards;

—planning, monitoring and analysis system that
optimizes the management of repair and maintenance of
the railway infrastructure;

—system of dispatch control over the performance of
work on the efficiency of the use of mobile rail lubricants;

— dispatcher control system for special self-propelled
vehicles;

— system for monitoring the deployment and decision
support for the direction of recovery trains.
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The general idea of introducing integrated information
and control systems has the main purpose of optimizing the
management of the infrastructure and the transportation
process while ensuring a high level of train traffic safety.

The introduction of modern movable communication
systems in integration with satellite navigation
technologies makes it possible to approach the solution of
another urgent problem - ensuring the energy-optimal
movement of trains. Locomotives can be warned in
advance via a digital radio channel of emerging speed
limits. In addition, the organization of freight traffic will
lead to the need to use capacity reserves to obtain the
maximum effect of freight traffic.
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INEPCIIEKTUBHA CTBOPEHHA
KOMIIO3UIIMHUX MATEPIAJIIB HA
OCHOBI HAHOITIOPOHIKIB OKCUAY

AJIIOMIHIIO TA IUPKOHIIO

Y  cydaCHMX  TEXHOJIOTIYHMX  Ipouecax,  sKi
BUKOPHUCTOBYIOTh OMEpaLii PI3HOr0 TEPMOMEXaHIYHOIO
BIUIUBY, IIMPOKE IIOLIMPEHHSA OAEpXKaId INPHUCTPOI 3
€JICMEHTAMU Ha OCHOBI KOPYHIOBOI KEpaMiKH CIOIYKH
AlO;. TloctiliHo 3pocTarodi ¥ OUIBIT KOPCTKI YMOBH
eKCITyaTalil TakhX eJEeMEHTIB IHIlilOI0Th pPOOOTH 3
YIIOCKOHAJIIOBaHHs BUPOOIB 3 KOPYH/IOBOI KepaMikKH,

30KpeMa, MiJIBULIEHHIO i MIIHOCTI, yJapHOI B’S3KOCTI 1

TEPMOCTIHKOCTI.
Onniei 3 oOmacTell BUKOPWUCTaHHS KepaMidHUX
MarepiaJiB Ha  OCHOBI  KOPYHJIOBOI  Kepamikk €

BUI'OTOBJICHHS 3
IUIACTHH, 110 HE

HUX BHCOKOE()EKTHUBHUX Ppi3aIbHUX
MePeTOYyrThCsA, Uil  00poOKH

BHCOKOTBEPIUX CIUIABIB PpI3HHX METaliB, a TaKoX
3HOCOCTIMKMX comed 1 BOJOK [  KaimiOpyBaHHS
METaJeBOro ApoTy. SIKk mpaBWio, pi3anpHi Marepianu i3
KepaMiKi BUKOPHCTOBYIOTBCS B pPEXHMI Oe3nepepBHOTO
TOCTPIHHS Ha 3aKIIOYHHUX CTadisx MeTanoobpodOku. Ha
[OYAaTKOBUX  CTaisiX pi3aHHSA IpU  [EPEepUBYATOMY
FOCTPIHHI 1 YJapHUX HABAHTAKEHHSX BUKOPHCTOBYIOThH
IHCTPYMEHT i3 MIBHAKOPI3aJbHUX CTaleil 1 TBepIux
CIIaBIB.

PizanpHuii  1HCTpyMEHT Ha OCHOBI  KOPYH/OBOI
KepaMiKy, BUTOTOBJICHUI METOJIOM Tapsioro MmpecyBaHHs,
Mac TaKi XapaKTepUCTUKH:

— mirHicTs Ha BuruH — 400...600 MI1a;

— yaapHa B s13KicTb — 4...6 MIla-m'?;

— TBepaicth —91...93;

— KOeIIieHT  TEIIOMPOBIAHOCTI
10...12 Bt/™m'Tpan;

— rpaHugHa TeMmeparypa — oinemme 1000 °C.

BrnactuBocTi  KOpPyHIOBOI  KepaMiKH  MOXYTb
3MIHIOBAaTHCSl 32 pPaxyHOK BBEJCHHsS IMEBHUX J00aBOK i
BUKOPHCTAHHS PIi3HUX TEXHOJOTIH (QopMyBaHHS BHPOOIB.
OcTaHHIM YacoM 3a0e3medeHHs HEOOXiTHOT CTPYKTYpH
MaTepialy Ha OCHOBI KOPYHIOBOi KEpaMiKH JOCATAETHCS
BBEICHHSAM Yy KOPYHIOOBY MATPHILIO TOHKOJHCIEPCHHX
9acTOK NIOKCHAY HUpKOHi0 ZrO; i IXHIM piBHOMIpHUM
posmojiiioM 3a yciMm 00’emom wmarepiany [1]. da3osi
MEPEeTBOPEHHS  JIIOKCHAY IHUPKOHIIO  JalOTh  3MOTY
CTBOPHUTH B KOPYHIOBIi Kepawmimi TpaHchopMariifHo-
3MIIIHEHY CTPYKTypy, IIO B YMOBaX IiJBHUIICHUX
TEePMOMEXaHIYHUX HaBaHTA)XCHb HEpeIIKOKaE
pyHHYyBaHHIO KepaMiku [2].

[Ipu cnikanHi (y TOMY YMCII MiJi THCKOM) IOPOLIKIB
KOpYHAY 1 HIOKCHIY LHMPKOHIIO (IOpOIIKOBAa cyMmimn i3
15% ZrO;) 3 po3MipoM dYacToK 1...2 MKM MOXHa
OJIepKaTH KepaMiuyHHMIA MaTepiaia 3epHUCTICTIO 2...5 MKM 3
TaKUMH (i3MKO-MEXaHIYHUMH BIACTHBOCTSIMU:

— MirHicTh Ha BuruH — 600...900 MI1a;

— ynapHa B’s3kicts — 10...12 MIla-m'?%;

— tBepuictb — 91...93;

— KOeQIIlieHT  TeTIONPOBITHOCTI
16...20 Bt/™m'Tpan;

— rpaHudHa TeMmeparypa — oinsie 1000 °C.

Bukopucranas mopomkie  ALO; 1 ZrO; 3
HAHOPO3MIPHUMH 4YaCTKaMH Jac 3MOrY NpH CHiKaHHi
ollepKaTH KepamiyHi MaTepiaiu 3 pPO3MIpOM 3€peH
50...300 HEM 3 TOMITHO OiNBII BHUCOKMMH MEXaHIYHUMH
BJIACTUBOCTAMHU (MEXCIO0 MIIHOCTI Ha BHTHH OUIBIIC
2000 MTTa i ymapHoro B si3kicTio ~ 15...20 MITa-m'?).

KepamiuHi MaTepianu 3 TaKUMHU TapaMeTpaMud MOXKYTh
YCHIIIHO 3aMIHUTH 3HAYHY 4YacTHHY TBEPAOCILUIABHUX
IHCTPYMEHTIB, SIK1 BHKOPHUCTOBYIOTHCS npu
MeTamo00poOIIi. 3 orysaay Ha miaBuINeHY (y MOPIBHAHHI i3
TBEPJOCIIIABHUMH) TBEPJICTh KEPaMIUHUX IHCTPYMEHTIB,
MOXKHA 4Y€KaTH 3HAYHOIO IIJBUILEHHS [POJYKTHBHOCTI
BUPOOHULITBA 1 OJEp)KaHHA 32 PaXxyHOK  LbOTO
E€KOHOMIYHOTO e(eKTy.

MaTepiary — —

Mmarepiary — —
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