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1. YoocKoHaneHHs TEXHIYHOI eKCIIyaTallil €JIEKTPOMArHiTHUX peJie 3a/i3HUYHOI aBTOMATHKY IIJIIXOM
aBTOMaTH3allil IPOLECIB iX NiarHOCTyBaHHA

2. Improvement of the technical operation of electromagnetic relays railway automatics through the automation
their diagnosis

Pedepar:

1. Iuceprauis NpUCBsY€HA YIOCKOHAJIEHHIO TEXHIYHOI €KCIUIyaTallil €JIEKTPOMArHiTHUX peJie 3aJ1i3HUYHOI
aBTOMATHMKM IIE€PIIOro KJIACYy HALiMHOCTI IIJIIXOM aBTOMAaTH3allii IPOLeCiB BUBHAYEHHS iX TapaMeTpiB Ta
IiarHOCTyBaHHsI. Y poOOTi po3pobiieHa MaTeMaTU4YHa MOJieJib 00’eKTa JIiarHOCTyBaHHS, MaTeMaTU4YHa MOJEJIb

KOHTaKTHOi CUCTEMU pe€ii€, a TaKOX MOJJ,CJIi KOMIIJIEKCHOT'O BUKOPUCTAaHHSA MeTO]J,iB HE€ KOHTAKTHOT'O KOHTPOJIIO



OCHOBHHMX MEXaHIYHUX XapaKTePUCTHK PeJIe 3a JOIOMOIOI0 €JIEKTPUYHOTO, €JIEKTPOMArHiTHOTO, OITUYHOTO i
aKyCTMYHOI'O KaHaJliB BUMIpIOBaHHS. Po3pobJieHi aJiropuTMy aBTOMAaTU30BaHOTO BUMIPIOBaHHS NapaMeTpiB pesie
OJJHOYACHO JIeKiJIbKOMa Pi3HUMU HEKOHTAaKTHUMU criocobamu. Y nucepraliii po3pobeHi meTou:
aBTOMAaTM30BAaHOTO BU3HAYEHHS KOOPAWHATHU SIKOPS peJie 32 JOTIOMOTOI0 ONITUYHUX i €7IEKTPOMAarHiTHUX IaTYUKIB.
Po3po6ieHnit aBTOMaTU30BaHUI METO], KOHTPOJIIO NTOBITPSIHOTO 3a30PY 3a AOIIOMOTOI0 aKyCTUYHOTO KaHAJy
BUMIpPIOBaHHS B MIO€QHAHHI 3 €JIEKTPUYHOIO, €JIEKTPOMArHiTHOIO i ONITUYHOI0 XapaKTePUCTUKOIO POOOTU perie.
YI0CKOHaseHUI METO[, aBTOMATU30BaHOI0 BU3HAUYEHHS KOHTAKTHOT'O THCKY. [laHi MeTOM HafaloTh MOXJIUBICTb
IiaTHOCTYBaTHU CTaH peJie 6e3 Ooro NpakTUYHOro po3oupanHsa. OCHOBHI HAyKOBi pe3yJbTaTyu JucepTalii Habyiu
[IPaKTUYHOTO BUKOPUCTAHHS IIiJ] Yac BUIIPOOYBAHHS €KCIIEPUMEHTANbHOTO 3pa3ka BUMipIOBAJIbHOTO
IiarHOCTUYHOTO KOMIIJIEKCY 1711 KOHTPOJIIO [TapAMETPIB €JIEKTPOMAarHiTHUX peJie 3aji3HUYHOI aBTOMATUKU B

J1abOpaTOPHUX YMOBAX AMCTAHIil CUTHAi3alil Ta 3B’3KYy.

2. The dissertation is devoted to the improvement of technical operation of the electromagnetic relays for railway
automatics of the first class reliability by automating the processes of determining their parameters. In this work
the mathematical models of an object of diagnostics, a relay contact system and a system of integrated methods of
non-contact checking the electrical, temporal and mechanical characteristics of the relays through the electrical,
electromagnetic, optical and acoustic measurement channels are developed. The following methods are developed
in the dissertation: the automated determination of the relay armature coordinate by means of optical sensors and
electromagnetic transducers; the automated method for checking the air gap through an acoustic measurement
channel in combination with electrical, electromagnetic and optical characteristics of the relay operation. The
method for determining the contact pressure is also developed based on the performance characteristics
obtained. The given methods provide the ability to monitor the condition of a relay without removal of its
protective casing. The algorithms of the simultaneous automated measurement of the relay parameters in several
different non-contact ways for reducing the measurement error and improving the reliability of diagnostics are
developed as well. The basic scientific results of the dissertation found the practical use in manufacturing and
testing an experimental prototype of the measuring diagnostic complex for controlling the parameters of
electromagnetic relays for railway automatics.
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