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interference at 25 Hz also increased and it values exceed
the limit current of the interference in rails at 25 Hz.
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AUTOMATION OF THE DETECTING
DEFECTS IN MOVABLE ARMATURE
OF THE SIGNALLING RELAY

The purpose of the work is to develop a method for
revealing of the movable armature defects of a signalling
relay based on the measurement of the transient current
when the relay is turned on and off with subsequent
currents' processing using wavelet transform.

The time dependences of transient currents during
relays switching have been investigated for relay in various
technical conditions: in operable condition, as well as with
artificially created defects (bends) of contact springs [1,2].
The measured data have been analyzed in the time and
frequency domain using the wavelet transform
modifications (CWT, DWT, DWPT).

The analysis of the transient currents was carried out
using segmentation of the current characteristics of the
relay. At first and third segments, which corresponded to
unmovable anchor state, the transient current increase with
time during relay switch-on approximately as the
exponential function. The time constants of the current
were calculated by approximating of the measured
currenttime dependences by exponential function.

The presence of defects in the movable armature of the
relay practically hadn't effect on the values of calculated
time constants.

However, these values strongly depended on the
technical condition of the relay magnetic circuit and the
relay coil, as well as on the voltage applied to the coil
terminals. This behavior of the relay time constant on the
first segment of the relay current characteristic makes it
possible to use this parameter for monitoring the technical
state of the electromagnetic relay system.

Defects of the armature and contact springs led to the
appearance of additional features at the second segment of
the relay transient current curve, which corresponded to the
movement of the armature. The magnitude of these

features on the current curve depended on the value of
bending of the relay's contact spring. The width and
appearance time of the features at the second segment of
the current-switching curve correspond to the non-
simultaneous switching of the relay contacts. To determine
the amplitude (energy) of these features (peaks) on
transient current curve, their duration and the times of
appearance, the wavelet transform was used. The results of
investigations confirmed the possibility of determining the
defects of the relay movable armature by using wavelet
analysis of the second segment of the relay transient
current characteristic.
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AC IMPEDANCE OF R65 TYPE RAILS ON
1520 MM TRACK IN THE AUDIO
FREQUENCY RANGE

Knowledge of the exact AC rail impedance in a wide
frequency range is necessary for designing and modeling
audiofrequency track circuits, determining of the return
traction current distribution in rails of high-speed railways,
etc. Results of the rail impedance investigations were
published in papers of Carpenter and Hill, Mariscotti and
Pozzobon [1] and others. A theoretical analysis of
frequency dependence of rail impedance is based mainly
on the so-called Carson/Pollaczek model or simply
Carson’s method that was proposed almost simultaneously
by Carson and Pollaczek. Based on Carson’s work [2],

In this work the comparative analysis of the
calculating methods for AC impedance of R65 type rails of
a track 1520 mm gauge in the audiofrequency range have
been performed.

Results of AC rail impedance measurements and
theoretical description of frequency dependence of
impedance for wires above lossy ground are briefly
reviewed. Mathematical formulation of Carson's method
and the complex image method proposed by Deri with co-
workers for impedance of transmission lines were
represented. The impedance of running rails of R65 type
on the track of 1520 mm gauge have been calculated by
using Carson's method and the complex image method.
Due to the insufficient amount of literature data concerning
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AC impedance measurements for rails of type R65 of 1520
gauge, the results of calculations for these rails were
compared with the measured values for both rails of type
R65, 1520 gauge, as well as for rails of type UIC 60 with
1435 mm gauge. Calculated frequency dependencies of the
AC impedance of R65 type rails are in good qualitative
agreement with literature data for rails UIC60 in frequency
rangel10°...10° Hz.

The results for rails of R65 type on 1520 mm gauge
calculated according to Carson's method and complex
image method differ from reference data presented in
literature, and these differences increase with increasing of
frequency [3]. Such behavior may be due to error of
calculation methods caused by small height of rails above
lossy ground and high electrical conductivity between rails
and a ground..
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®OPMYBAHHA ABTOMATH30BAHOI
TEXHOJIOT'TI KOMBIHOBAHHNX
HNEPEBE3EHb HA 3AJII3HUYHIN MEPEXI

BripoBajpkeHHsI CUCTEMH KOMOIHOBaHHX IEpEBE3CHb
SIK  MiIBUIICHHS €(QEKTUBHOCTI JIOTICTHYHHUX CXEeM -
3arajJbHOCBITOBAa TEHJEHMIA. €Bpomeini IUIaHylTh [0
2030 poxy mepeopientyBatd 30% BCiX iCHYIOUHX
aBTOMOOITPHUX  BAaHTa)XOTIOTOKIB ~ Ha  3aJi3HUYHHUHA
TparcnopT. A 1o 2050 poxy no 50%. ['onoBHI TeHneHMIi B
BAaHTaXXHUX TEPEBE3CHHAX Ha 3AT3HUILIX CBITY ITOB’s3aHI
3  PpO3IIUPEHHUM  3aCTOCYBaHHSIM  CICIiai30BaHOrO
PYXOMOTo CKJagy Ta 30UIBIICHHSIM MEPEeBE3CHb 110
3MIilIaHUX cXeMax (KOHTpeWJepHI Ta KOHTEHHEpHI
nepeBe3eHHs1). Takuii BUa nepeBe3eHb, OC3yMOBHO, OJUH
13 HAMMEePCIEeKTUBHIMINX HAPSIMKIB PO3IIMPEHHS CICKTPY
TPAHCIOPTHHX MOCIYT.

CrarucTuyHi JaHHI 3a OCTaHHI POKHM CBig4aTh, IO
o0csru BaHTaKHUX MIepPEeBE3CHb 3aTi3HUYHUM
TPaHCIOPTOM YKpaiHM IIOCTYIOBO 3MEHIUYIOTHCS, a
aBTOMOOITHHUM — 301MbIIyIOTECSA. L€ CBiquuTh Mpo Te, 110

YacTKa  IepeBe3eHb,  SKi BTpaTW/ia  3TI3HUIIL
MO3HAYMIIUCh Ha  30UIbIIeHHI 00CATIB  IepeBe3eHb
ABTOMOOLIBHAM TPAaHCHOPTOM. 3aBISKU KOHTPCHICPHUM
MEPEBE3CHHIM MOXXHA 00’ €HATH CIUIBHI 3yCHJUIA 000X
BUJIB TPaHCIIOPTY Ul 3aJy4eHHS HOBHX KIIEHTIB 1
30UIBIMICHHS OOCATIB BAaHTAXXHUX TMEpeBe3eHb. PO3BUTOK
TaKWX TEPEBE3CHb JO3BOJIUTH MOEJIHATH IIEPEBard 000X
BUJIB TPAHCIIOPTY, IO MPHU3BEAC IO MiJABHIICHHS SKOCTI
o0CITyTOBYBaHHS  KII€HTIB, IPHUCKOPEHHS  TEPMiHiB
JIOCTaBKM BaHTaXIB 3a MPUHIMIIOM «BiJ JBeped [0
JIBEpE», «TOYHO B CTPOKY.

BnposamxenHs iH(pOpMaIiHHO-KOMYHIKAI[IHHUX
texHosorid (IT) Ha 3ami3HHYHOMY TPAHCIIOPTI € TaKOXK
HEOOX1IHOO YMOBOIO TS M ABUIIIEHHS
KOHKYPEHTOCTIPOMOKHOCTI ~ 3QTi3HUYHUX  TIEPEBE3CHb.
ABTOMAaTH30BaHi CHCTEMH  YIOPABIiHHSA  BAaHTAKHUMHU
nepeBe3eHHsIMH Ha ocHOBI [T 3abe3meuaTh He TIIBKH
Oc3meyHe MepeMilllcHHS BAaHTaXiB, a W HAJaHHSA KIIEHTY
NOBHOI 1 BuuepnHoi iHdopMmanii Tpo pyx NOI3AIB,
MiCII€3HAaXOKEHHS BAHTAXKIB.

B skocti 06a30BOi Ta OCHOBHOI
CHCTeMHU YKpaTHChKUX 3aJ1I3HHUIb BUCTYTIA€
ABTOMaTH30BaHa CHCTEMa YOPABIIHHS BaHTAXXHUMH
nepeBeseHHsMu — ACK BII Y3-€. Bona no3Bosse
3a0e3meunTi HaJIC)KHY e(peKTHBHICTh nporecy
(hopmyBaHHS TOi3/1iB, BUKOPUCTAHHS HAsSBHOTO PYyXOMOTO
napKy BaroHiB, KOHTpelnepiB i koHTewHepiB.[1]

Y IOCKOHAJICHHS ICHYIOYOI aBTOMAaTH30BaHOI CHCTEMH
ynpaBiiHHS BaHTaXHMMHU TepeBeseHHsmMu ACK BII V3-€
3a paxyHOK BIPOBA/KECHHS HOBOTO MOJIYJsi (OPMYyBaHHs
KOMOIHOBaHOTO o131y JT03BOJIUTH MTOKPAITUTH
oprasizaiiito pyxy KOMOIHOBaHUX IOI31iB, IO TPHU3BEIC
JI0 3HW)KEHHSI HEIPOYKTHBHUX BAaroHO-TOAMH MPOCTOIO 33
PaxyHOK TONIMIIEHHS TUIaHyBaHHS Mapmpyty. [TocTifiaumit
KOHTPOJIb 32 JAMCKIIOKAIIE€I Ta CTAHOM KOHTpeiiepiB abo
KOHTCHHEPIB, SKHHA TMPOMOHYETHCS BIPOBAIWTH B JaHIH
CUCTEMi, TPHU3BEAC N0 PAlliOHAIBHOI POOOTH 3 KOXHUM
TPAHCIOPTHUM 3aCO00M, [0 3HAYHO BIUIMHE HA IIBUJKICTh
Ta SKICTh MIEPEBE3CHb BAHTAXKIB.

Jst  dbopMyBaHHS ~ aBTOMAaTH30BaHOI  TEXHOJIOTl
KOHTCHHEPHUX Ta KOHTPCHJICPHUX IMEPEBE3CHH JOIILHO
BUKOPUCTOBYBATH CHUCTEMHHUH MIAXiN 1O TMpomecy ix
BUKOHAHHS, 110 J03BOJISIE YSIBUTH CHCTEMY 3aJli3HUYHUX
CTaHIlil, Ha  sAKUX  BigOyBaeThCA  HABAHTAKCHHS
KOHTEeHHepiB abo  ¢GopMyBaHHS  KOHTPEWUJEpiB  SK
IUHAMIYHY KBa3iIeTEPMIHOBaHY MIHCKPETHY CHCTEMY.
OcHoBOIO i QopMyBaHHS Takoi aBTOMATH30BAHOL
TEXHOJIOTII € OITHMIi3alliifHa MOJENb, fAKa 3a CBOEIO
CTPYKTYPOIO CKJIAIA€ThCS 3 MITHOBOI (PYHKIIIi Ta CHCTEMH
oOMeXeHb, II0 BPaxOBYE TEXHIUYHI Ta TEXHOJIOTi4HI
napameTpy. L{inboBy (QYHKIIIIO AOLIIBHO MPEACTAaBUTH SIK
cymnep KpuTepiii B aiuTHBHIN (QopMi, JOIAaHKAMH SIKOi €

iHpopMaIiiHOT

BIJNOBIJHI  CKCIUTyaTal[iiiHi BUTpaTH HaBaHTa)KCHHS-
BUBAHTAXKEHHS KOHTEHHEPIB, dhopMyBaHHSI-
po3dopMyBaHHS ~ KOHTpEHIEpiB, MepeBe3eHHsT 70

BiJIMOBITHUX CTAHIIIH, BATPATH HA OYiKyBaHHSI
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