IH®OPMA LIIMHO-KEPYIOUI CUCTEMH HA 3AJIIBHUYHOMY TPAHCIIOPTI

piBHS OE3MEKH JAHHWX CIPHUSAIOTH MOJIMIICHHIO SKOCTI
00CITyroBYBaHHS 1 I JIBUIIEHHIO e(EKTUBHOCTI Oi3HECy.

3HMKEeHHS BUKHIIB: Bnposamxenns
EKOJIOTIYHUX HOPM Ta CTAaHTApTIB VI 3MCHIICHHS
BUKHIIIB BiJl TpaHCIOpTy. EKoJoriuHi iHIiMiaTHBH
«BEJICHOI» IIOTICTHKHM € ONTUMIi3amlis crenupiaanx
BUTpAT, NOB'I3aHUX 13 3MiHaMU KJIIMaTy, 3a0pyJHEHHIM
MOBITPS, BOAM 1 TIPYHTY, BIUIMBOM IIyMy TOIIO.
KonTeiiHepHI Ta KOHTpPEHICPHI MTepeBE3CHHS TOPiBHIHO
3 TPamuIlifHUMK CHOCOOaMM ITOCTABKHM HA CHOTOMIHI €

HalOIIBII  PO3MOBCIO/DKEHIMH  TEXHOJIOTISIMH, IO
CHPUSIIOTH PO3BUTKY «3€JIEHOI» JIOTICTUKY [4].
OnTumizanis mapmpyTiB: Buxopucranas

aHAMITUKY ISl ONITHMI3alii MapmpyTiB Ta 3MCHIICHHS
BUTpar manbHOro. OnTuMizamis  MapuIpyTiB €
KOMIUIEKCHUM [MPOLIECOM, II0 BKIIOYae 30HpaHHA 1
aHami3 JaHUX, BUKOPHUCTaHHS aHANITUYHUX
IHCTpYMEHTIB, IHTETpalifo 3 CYJaCHUMHU TEXHOJIOTiSIMH
Ta TIOCTifiHe BIOCKOHaleHHsA. Lle mo3Boyisie 3HAYHO
3MEHIIIUTH BUTpATH MaJIbHOTO, MOKPAIUTH
e(peKTUBHICT TPAHCIIOPTHUX OIepamii i I XBULINTH
3araibHy MPOAYKTHBHICTH JOTICTHYHUX MPOIIECIB.

podeciitnuii PO3BHTOK Kaapis:
IMigBumenns  kBamidikamii  nepconany B cdepi
TPaHCIIOPTHO-EKCIEAUIIHHOT NISIIIBHOCTI Ta

BUKOPHCTaHHS HOBITHIX TexHojoriil. Lle no3sonntsb
KOMITaHisIM HE TIJTBKHU MiATPUMYBaTU
KOHKYPEHTOCIIPOMOXHICTh, ajie W  BIPOBAKYBATH
iHHOBamlii, #AKI  MiJABUIIYIOTh TPOJYKTHUBHICTH 1
3HWXKYIOTh BUTPATH.

ChiBnpans 3 Mi’kKHaApOAHUMM TapTHepaMu:
VYyacte y MDKHapoJHMX Yrojax Ta CTaHJapTax Juls

320C3MCUCHHS Y3TOJKCHOCTI 3 I00ATBHUMU
MPaKTHKAMH.

3anpoBamKeHHS X iHiLiaTUB MOXE
JOTIOMOTTH  YKpaiHi  MABHIIUTH  ©(EKTHBHICTH

JIOTICTUYHHX OIlepauiil Ta KOHKYPEHTOCIIPOMOXKHICTD Y
chepi KOHTCHHEPHUX IEPEBE3CHb, IO IO3UTHBHO
BIUTHHE HAa CKOHOMIKY KpaiHH Ta MOKPAIIUTh PiBCHb
00CITyroByBaHHS Ha TPAHCIIOPTI.
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IMPLEMENTATION OF AN INTERVAL

ROLLING STOCK TRAFFIC CONTROL

SYSTEM BASED ON A DIGITAL RADIO
CHANNEL

Interval control systems are designed to ensure the
safety of rolling stock and increase the throughput of
hauls and stations. At the moment, the main elements of
such systems are rail circuits, with the help of which the
vacancy of track sections is determined, the integrity of
the rail threads is monitored, and a telemechanical
channel is organized for transmitting automatic
locomotive signaling signals [1]. In accordance with
statistical data, the share of failures of track circuits is
about 20 % of all failures of railway automation and
remote control systems. The disadvantages of rail
circuits also include their high material consumption and
cost, significant operating costs for their maintenance,
significant dependence on climatic conditions,
conductive properties of ballast and sleeper insulation,
exposure to traction current, etc. [2].

An alternative to traditional interval control systems
with track circuits can be systems based on the use of a
digital radio channel and satellite navigation [3].
Automatic locomotive signaling using a radio channel
allows you to transmit the following information to the
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locomotive: route through the station (presence of
deviations, types of arrows); permanent speed
restrictions related to the profile, grades or condition of
the track; indications of the nearest traffic light in the
direction of travel; number of free blocks ahead (up to
10); coordinates of the location of the locomotive along
sections of the track; distance to the prohibiting signal;
temporary speed limits; control commands linked to the
location of the locomotive on sections of the track;
command to force the train to stop.

The system has two main types of communication
channels between floor devices and the locomotive. The
first includes radio channels equipped with radio
modems with corresponding antennas, which are located
at stations and on the stage, where information from track
devices is converted into the input signal of the radio
modem using floor devices. At the same time, the Galileo
satellite navigation system is used in automatic
locomotive signaling using a radio channel. The second
type of communication channels is implemented using a
floor-mounted track transponder and a track and speed
sensor. The receiver of the signal from the track

transponder is the locomotive feed-receiver. The track
transponder devices and the feed-receiver a point-to-
point channel system for transmitting information to the
locomotive from floor-mounted equipment.

All information received by the locomotive is
transmitted to the equipment complex. Using a point-to-
point communication channel, telegrams containing
unique numbers associated with markers of the
topological database of track sections are transmitted to
the locomotive. After appropriate transformations, the
output signals are sent to the train driver's console and to
the existing equipment.

A generalized functional diagram of devices for a
point communication channel with a locomotive is
shown in Fig. 1. A high-frequency alternating voltage
signal from generator is transmitted through a current
resistor R;to the locomotive antenna and is then induced
in the track antenna due to the presence of mutual
inductance between locomotive antenna and track
antenna. The voltage drop across the resistor R; depends
on the amount of current entering locomotive antenna.
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Fig. 1. Diagram of a point communication channel with a locomotive

Changes in the voltage drop are received at the input
of the receiver-decoder. The track antenna together with
the track transponder is located inside the rail track. This
antenna, which has an inductance L,, together with a
capacitance C,, forms a circuit whose resonant frequency
corresponds to the frequency of the alternating voltage of

the generator. The voltage from the resonant circuit
through the rectifier, which also contains a voltage
stabilizer, is supplied to the supply inputs E, of the
microcontroller.

When a corresponding inductive connection
appears between the locomotive antenna and the track
antenna, a voltage E, appears on the microcontroller,
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which causes it to turn on. Upon receiving information
from the traced signal point, the information switch,
controlled according to the corresponding coding law
performed by the microcontroller, bypasses the resonant
circuit L,C, with resistor R,. With a sufficiently strong
inductive coupling between locomotive antenna and
track antenna, this causes informationally identical
changes in the current flowing through the resistor R; in
the feed receiver, which are transmitted to the input of
the information decoder receiver.

The inductive coupling between the locomotive and
track antennas ensures the transmission of an
electromagnetic signal in two directions, according to
which the device implements the following functions:
energy transfer for power supply microcontroller and
transmission of information from the track transponder
to the locomotive. This establishes a certain
independence of the functioning of the point
communication channel with the locomotive from the
principles of implementing the circuits of the track
signaling, centralization and blocking devices, since the
power supply of microcontroller is carried out from the
locomotive equipment.

Thus, the use of such radio blocking on stages will
make it possible to almost completely eliminate the
laying of expensive cables for signaling, centralization
and blocking as well as communications (notification
wires, direction change circuits, linear, etc.), installation
of traffic lights and track circuit equipment. This will
save significant amounts of money on investments in
railway transport infrastructure.
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JOCJDKEHHSI BAKOPUCTAHHS
CYYACHMX TEHJIEHIIV TPU CTBOPEHHI
BUCOKOE®EKTUBHUX KOMITO3ULIIITHUX
MATEPIAJIIB HA OCHOBI HAHONIOPOIIKIB
JIOKCHUAY LIUPKOHIIO TA MOHOKAPBITY
BOJIb®PAMY

HogiThili eram pO3BUTKY HAayKH, TEXHIKH Ta
TEXHOJIOTiH 3HAMEHYETHCSI 3HAYHUMH JOCATHCHHSIMU Y
rajgy3l CTBOpEHHS KOMIIO3MUIHHMX MatepiaiiB. Y
CY4acHUX PO3POOKaxX BUCOKHX TEXHOJIOTIH 3MIITyBaHHS
KOMIOHEHTIB Ha MOJIEKYJISIPHOMY piBHI Ta CTBOpPCHHS
KOMIIO3ULIIHHUX ~ MaTepiajiB 3  JUCIIEPCHHMH,
HAHOPO3MIPHUMH Ta BOJOKHHUCTHMH BKITIOYCHHAMH €
OCHOBHOIO TCHICHIII€I0 KepaMiuyHOro
Marepiano3HascTsa [ 1, 2].

3acTocyBaHHS Cy4aCHHUX CIOCOOIB KOHCOJimarii
KepaMidHHUX MaTepiaiiB Ta ITO€THAHHSI METO/IIB CHHTE3Y
OpTaHiyHOI Ta HEOPTaHIYHOI XiMii, 30JIb-TelIb METOIY Ta
MEXaHOXIMii, 110 JO3BOJIAIOTH KOHTPOIOBATH TPOIIECH
CHHTE3y 3aIaHux (a3 Ha MONEKYJISIpHOMY piBHi, Iae
MO>KJIUBICTh CTBOPIOBATH BUCOKOE(EKTHBHI
KOMITO3MIIIHHI Martepianu [3, 4].

Y poboTi NnpecTaBIeHO Pe3yNbTaTh CTBOPEHHS
KOHCOJIIZIOBAHUX HAHOMATepiaiB Ta KOMIIO3HIIHHOT
KepaMikKM 3 BHKOPDHUCTaHHSM CY4YacHHX CHOCOOIB
KOHCOMiAamii KepaMiyHWX MaTepialiB Ui CHHTE3Y
MpPeKypcopiB  TOPOIIKIB  Ta 3agaHux (a3, 1o
caMoapMyloTh kKepamiuHi Matpui. [Ting gyac mpoBeneHHs
JIOCIT/PKEHHS BUKOPHCTOBYBAIHCS METOJT!
MEXaHOCHMHTE3a Ta  CICKTPOKOHcomimamii [5, 6].
Bcranosieno, 0 MCXaHOXIMIYHUH CHHTE3
HaHodacTHHOK [-SiC B HaHOpeakTOpax 31 CTBOPEHOTO
oprano-HeopraHniuaoro kommiekcy (—CHsz)—(Si0,), npu
Mou(iKyBaHHI MTOPOIIKIB TYTOIUIABKMAX HAMOBHIOBAYIiB
1 BYIJICIIEBUX 3B’SI30K AIKOKCHIOM KPEMHIIO Ta TelsIMHU
Ha OTO OCHOBI JAIOTh 3MOTY CTBOPIOBATH KOMITO3HLIiTHI
matepianu Ha ocHOBi SiC, WC, ZrO, 3 MiIHICTIO TpH

3ruHi He MeHme 650 MIla 1 TpimmHOCTIHKICTIO
6,5...7,9 MIla-M*°, a Takokx BHCOKOCTIHKi JO
OKHCIEHHS 1 IIJJAKOCTIHKI  IEPUKIIa30BYIIICIEBI

MaTepiay.

MeToa0M raps4oro npecyBaHHs (TemIeparypa
1200...1400 °C, wmBuAKICTH MiAHOMY TeMIeparypu
400 °C/xB) 0yno orpumano HaHoMmarepian ZrO>—WC i3
cymimi  HaHomopomkiB WC Ta ZrO,, ski Oyiu
CHHTE30BaHi 3a PAaxyHOK PO3KJIagaHHS LHUPKOHIEBHX
costeit [7]. BeranoBiieHo, 1110 JOAaBaHHsI HAHOMIOPOIIKIB
MOHOKapOiy Boib(ppamMy A0 YaCTKOBO CTab11i30BaHOTO
TIOKCHIy LHPKOHII0 NPHU3BOAWUTH A0 IiABUIICHHS
MIKpOTBEPAOCTI Ta  MIOHOCTI, IO, OYEBHJHO,
MOSICHIOETHCSI IM1IBUILEHHSIM MIIHOCTI HAa MiK(pazHHX
MeXax Ta JpiOHO3EPHUCTOI CTPYKTYPOK OTPUMaHHX

3pasKiB.
3pa3kd 3 pPO3pO0JIEHOrO MaTepiany  Maju
TPIIMHOCTIMKICTh 10...15 MIIa-mM%°, TBEPAICTh
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