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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 3HAYHUMHU JOCATHCHHSIMHU Y
rajgy3l CTBOpEHHS KOMIIO3MUIHHMX MaTepiaiiB. Y
Cy4acHUX PO3pOOKaxX BUCOKHX TEXHOJIOTIH 3MIITyBaHHS
KOMIIOHEHTIB Ha MOJIEKYJISIPHOMY piBHI Ta CTBOpPCHHS
KOMIIO3ULIIHHUX ~ MaTepiaiB 3  JUCIIEPCHHMH,
HAaHOPO3MIPHUMH Ta BOJOKHHUCTHMH BKITIOYCHHAMH €
OCHOBHOIO TCHICHIII€I0 KepaMiuyHOro
Marepiano3HascTsa [ 1, 2].

3acTocyBaHHS Cy4aCHHX CIOCOOIB KOHCOJimarii
KepaMigHHUX MaTepiaiiB Ta IIO€THAHHSI METO/IIB CHHTE3Y
OpTaHiyHOI Ta HEOPTaHIYHOI XiMii, 30JIb-Telb METOIY Ta
MEXaHOXiMii, 110 JO3BOJIAIOTH KOHTPOIOBATH TPOIIECH
CHHTE3y 3alaHux (a3 Ha MONEKYJISIpHOMY piBHI, Iae
MO>KJIUBICTB CTBOPIOBATH BUCOKOE(EKTHBHI
KOMITO3MIIIHHI Martepianu [3, 4].

Y poboTi NpecTaBIeHo Pe3yNbTaTh CTBOPEHHS
KOHCOJIIJIOBAHUX HAHOMATepiaiB Ta KOMIIO3HIIHHOT
KepaMikKM 3 BHKOPDHUCTAHHSM CY4YacHHX CHOCOOIB
KOHCOMiAamii KepaMiyHWX MaTepialiB [UIsI CHHTE3Y
MpPEeKypcopiB  TOPOIIKIB  Ta 3agaHux (a3, 1o
caMoapMyloTh kKepamiuHi Matpui. [Ting gyac mpoBeneHHs
JIOCIT/PKEHHS BUKOPHCTOBYBAIHCS METOJI!
MEXaHOCHWHTE3a Ta  CJICKTPOKOHcomimamii [5, 6].
Bcranosieno, 10 MEXaHOXIMIYHUH CHHTE3
HaHouacTHHOK [-SiC B HaHOpeakTOpax 31 CTBOPEHOTO
oprano-HeopraHiuaoro kommiekcy (—CHsz)—(Si0,), npu
Mou(iKyBaHHI MOPOIIKIB TYTOIUIABKMAX HAMOBHIOBAYIiB
1 BYIJICIIEBUX 3B’SI30K AIKOKCHIOM KPEMHIIO Ta TelsIMHU
Ha OTO OCHOBI JAaIOTh 3MOTY CTBOPIOBATH KOMITO3HLIiITHI
matepianu Ha ocHOBi SiC, WC, ZrO, 3 MiIHICTIO mpH

3ruHi He MeHme 650 MIla 1 TpimmHOCTIHKICTIO
6,5...7,9 MIla-M®°, a Takokx BHUCOKOCTIHMKi [0
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 332 PaxyHOK PO3KJIagaHHS MHUPKOHIEBHX
costeit [7]. BeraHoBiieHo, 1110 JOAaBaHHSI HAHOMIOPOIIKIB
MOHOKapOiry Boib(ppaMy A0 HaCTKOBO CTab11i30BaHOTO
TIOKCHIy LHPKOHII0 NPHU3BOAWUTH A0 IiABUIICHHS
MIKpOTBEPAOCTI Ta  MIOHOCTi, IO, OYEBHJHO,
MOSICHIOETHCSI M1 IBUILCHHSIM MIIHOCTI HAa MiK(pazHHX
MeXax Ta JpiOHO3EPHUCTOI CTPYKTYPOK OTPUMaHHX

3pasKiB.
3pa3kd 3 pPO3pOOJIEHOrO MaTepiany  Maju
TPIiIMHOCTIMKICTh 10...15 MIIa-mM%°, TBEPAICTh
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22...24TTla, remwronporignicts 30...35Bt/Mm. 3
NPOBEJICHNX JOCITI/DKeHb BUIUIMBAE, L0 HO0aBKH
ATKOKCH/Iy KPEMHII0 Ta HAHOIOPOIIKIB MOHOKapOixy
BOoIb(paMy [0 TYIOIDIABKMX OKCHAIB 1 KapOimiB
TIPU3BOIATE JI0 IiIBUIICHHS MEXaHIYHUX BIACTHBOCTEH,
1110, OYEBUIHO, TTOSICHIOETELCS T IBUILICHHSM MIITHOCTI Ha
MDK(}a3HUX MeXax Ta APiIOHO3EPHUCTOIO CTPYKTYPOIO
OTPUMAHUX 3pa3KiB. MMoBipHO, mio ixmiil chimbHuii
BIUTMB MOJKE MPU3BECTH JO IIM¢ OLTBIIOrO 30LTBIICHHS
MEXaHIYHUX XapaKTepUCTUK KOMITO3UIIHHIX
Marepiani.

Cnucox BUKOPHCTAHUX JIKepell

1. Bernardo E., Fiocco L., Parcianello G.,
Storti E., Colombo P. Advanced ceramics from
preceramic polymers modified at the nano-scale: A
review. Materials. 2014. Vol. 7, Iss. 3. P. 1927-1956.
DOI: 10.3390/ma7031927.

2. Parveez B., Kittur M. 1, Badruddinl. A.,
Kamangar S., Hussien M., Umarfarooq M. A. Scientific
advancements in composite materials for aircraft
applications: A review. Polymers. 2022. Vol. 14. 5007.
DOI: 10.3390/polym14225007.

3. Barbaros [, YangY., SafaeiB., YangZ.,
Qin Z., Asmael M. State-of-the-art review of fabrication,
application, and mechanical properties of functionally
graded porous nanocomposite materials.
Nanotechnology Reviews. 2022. Vol. 11. P.321-371.
DOI: 10.1515/ntrev-2022-0017.

4. Kotodynska D., Budnyak T. M., Hubicki Z.,
Tertykh V. A. Sol-gel derived organic—inorganic hybrid
ceramic materials for heavy metal removal. Sol-Gel
Based Nanoceramic Materials: Preparation, Properties
and Applications. 2016. P. 253-274. DOI: 10.1007/978-
3-319-49512-5 9.

5. Hevorkian E. S., Nerubatskyi V. P., Rucki M.,
Kilikevicius A., Mamalis A. G., Samociuk W.,
Morozow D.  Electroconsolidation ~ method  for
fabrication of fine-dispersed high-density ceramics.
Nanotechnology Perceptions. 2024. Vol. 20, No. 1.
P. 100-113. DOL: 10.56801/nano-ntp.v20i1.363.

6. Nerubatskyi V. P., Vovk R. V.,
Gevorkyan E. S., Hordiienko D. A.,, NazyrovZ. F.,
Komarova H. L. Investigation of phase and structural
states in nanocrystalline powders based on zirconium
dioxide. Low Temperature Physics. 2023. Vol. 49,
No. 11. P. 1277-1282. DOI: 10.1063/10.0021374.

7. Nerubatskyi V. P., Gevorkyan E. S.,
VovkR. V., Krzysiak Z., Nazyrov Z. F.,
Morozova O. M., Hordiienko D. A. Peculiarities of
obtaining nanocomposites with organic additives and
consolidated nanomaterials with given properties. Low
Temperature Physics. 2023. Vol. 49, No. 11. P. 1283—
1288. DOI: 10.1063/10.0021375.

YJIK 656.2.022

kano. mexu. nayk JL.O. Iapxomenko, xano. mexn.
nayk B.M. IIpoxopos’,

kano. mexu. nayx T.JO. Kanawmnixoea®

'Vkpaincokuil depaicasnuil inigepcumem 3a1i3HUYHO20
mpancnopmy (m. Xapkia)

HEYITKA JIOT'IKA IPYT'OI'O THILY SAK
IHCTPYMEHT YIIPABJIITHHA
EKCILTY ATAIIAHOIO POBOTOIO B YMOBAX
HEBU3HAYEHOCTEN I PUBHKIB

Heuitka sorika apyroro THIy € e(eKTHBHHM
IHCTpYMEHTOM ISl BHINIEHHS 3aBIaHb YIPaBIiHHS
eKCIUTyaTalliifHOI0 poO0TOI0 3aTI3HUYHOTO TPAHCIOPTY
B YMOBaxX HEeBH3HaueHOCTi. BoHa Hajae GinbII THYYKUN
Ta aAaNTHUBHUHA MiAXiA TOPIBHAHO 3 TpaauLliHHUMH
METO/IaMH, OCKUJTBKH  JI03BOJISIE MOJIEITIOBATH
HEBU3HAUEHICTh HE JIMIIE {00 3HaYeHb 3MIHHHUX, aJle
IIOJ0 CaMMX HEYITKHX MHOXHUH, SKi I 3MIiHHI
onucyoTh. lle 0COOMMBO aKTyalbHO ISl 3amad, [e
CTYIiHb HEBU3HAYEHOCTI € BHCOKOIO a00 JlaHi MIHJIUBI,
IO 4YacTO 3YCTPIYAEThCs y IIpolecax IUIaHyBaHHs
pecypciB, TaKMX SIK YIPaBJIbIHHS BaroHOIOTOKAMH,
TEXHOJIOTIYHE HOPMYBAHHsI, [IPOrHO3YBAHHSI NOKA3HUKIB
YK yHpaBIiHHI 0OMEKEHUMH PECypCaMu.

VY HewiTKiil JIOTIIl TepuIoro THITy KOXHE
MPaBWJIO BUKOPHUCTOBYE HEUITKI MHOXHHM,  SIKI
3a7al0ThCsl  (DYHKIISIMH TMPUHAJICKHOCTI, HAMPUKIAT,
"au3pkuit”, "cepenHiit”, "Bucoxuit”. Lli MHOKUHI MarOTh
9iTKO BH3HA4YCHI Mexi. OJHAK HEYITKA JIOTiKa JPYTOro
TUIY JIOJA€ ¢ OJWH piBCHh HEBU3HAYCHOCTI: caMi
(yHKIIIT HANEKHOCTI MOXYTh OyTH HEYITKMMH, TOOTO 1X
MeXi He € 3a]iKCOBaHMMH, IIO 03BOJISIE BPAaXOBYBAaTH
JIOZIATKOBY HEBHM3HAYEHICTh IIOJO0 MOXIIMBHX 3MiH
3HaveHb [1]. [le 0coOnMMBO KOPHUCHO, KOJTH HEMOMKIUBO
OTPUMATH TOYHI TPOTHO3M, a MPHITYHICHHS MICTATh
3HAYHY TIOXUOKY.

Hanpuknan, y 3ama4i ynpapiiHHS TOJavyero
BaroHIB JUIS KIi€HTa MH MOXKEMO OyTH HE BIICBHCHI HC
JWIIe y TOYHOMY TOIUTI, ajleé H y caMuX INPOTHO3aX
LFOTO TOMHUTY. SIKIIO OYIKYETHCS, IO TOMHUT Oyne
"BUCOKMM'", aJle MeXi MOHATTS "BHCOKHI MOMHUT" HE €
TOYHUMH, HEYITKa JIOTiKa JAPYroro THITY JO3BOJISE
BapilOBaTH I MEXi, 30epiralodu THYUYKICTh Y IPUHHATTI
piieHb. YsBiMo, 1o "cepenmHiit" mnomuT 3a3Buuaii
craHoBuTb BiJ S0 1o 70 BaroHiB, ajie 3 BAKOPUCTAHHSIM
HEYITKOi JIOTIKM JAPYroro THUOY Ii MeXi MOXYTbh
KOJIMBAaTUCh, CKaxkiMo, Bijg 45 no 75 Baronis. lle nae
MOXKJIMBICTh BpaxyBaTH HEBH3HAYEHICTh HE TIIBKH B
KOHKPETHHX JIAHUX, ajle i y caMUX HPOTHO3aX.

Mojenb HEYITKOI JIOTIKM  JIPyroro  THITY
JIO3BOJISIE BCTAHOBITIOBATHU MTPABWIIA, SIK1 aalITYIOTHCSI JI0
HeBM3HaueHoCTi. Hampukiaj, SKIIO MPOrHO3YETHCS
MpUOJIU3HO BUCOKUU IOMHUT, aje TOYHICTh IPOrHO3Y
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