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2. Methods and means for technical diagnostics of breaking systems of electric vehicles

Pedepar:

1. O6'eKTOM [OCHIIPKEHHS € TIPOLIECH AiarHOCTYBaHHS OCHOBHUX (PYHKIiOHAJIbHUX arperariB eJIeKTPOTEXHIYHOTO
KOMILJIEKCY €JIEKTPONoTsra. Mera gucepTaliiiHOi poO60TH - NiABUILEHHS HAIMHOCTI QYHKIIOHYBaHHS TaKOTO
BaKJIMBOTO (PYHKLIOHATIBHOTO GJIOKY €JIeKTPOTEXHIYHOTO KOMILJIEKCY eJIEKTPOIIOTIra, SIKUM € TaJIbMiBHA CUCTEMA,
3a paXyHOK CTBOPEHHS MaTeMaTUYHUX MOJIEJIEN Ta IPUCTPOIB IJ15 AiarHOCTYBAaHHS il MEXaHIYHOI i THEBMAaTUYHOI
MiJCACTEM Ta E€JIEKTPUYHOI MIIICUCTEMU Y BUIJISLLI CUCTEMU IIATPUMKY [IPUMHATTS PillleHb 10 BUSBJIEHHIO
HECIIpaBHOCTEN Ha MapUIPYTi. MeTonu NOCiIKEHHS: METOAU TEOPETUYHOI MEXaHIKM Ta MaTEMaTUYHOIO aHai3y,
METOAM aepOoAvHaMIKy Ta Teopii mudepeHiabHUX PiBHSAHD B YaCTUHHUX MOXiTHUX, METOM imeHTudikarii
IAHAMIYHUX CUCTEM, METOJIY KiHIIEBUX aBTOMATIB Ta CEKBEHIiaJIbHOTO aHasi3y. TeopeTuyHi pe3ysibTaTu: yrepiie
3aIIPOIIOHOBAHO HOBUM METO[, AiarHOCTYBAHHS PiBHS 3HOCY rajlbMiBHUX KOJIOLOK IajIbMiBHOI CUCTEMHU Y CKIIAli

€JIEKTPOTEXHIYHOI'O KOMILIEKCY €JIEKTPOIOTAra, IKUM Ja€ 3MOTy BUMIpIOBATY PiBEHb 3HOCY KOKHOI rajlbMiBHOI



NapaMeTpiB; 3aIIPOIIOHOBAHO MATEMATUYHY MOJIEJb AJIS1 IiarHOCTYBAHHS [THEBMATUYHOI MaricTpasli rajbMiBHOI
CHCTEMHU eJIEKTPOIOTSIra, N1 inenTudikauii sKoi JOCTaTHRO 3HATU JIMIIE 3HAUEHHS OCHOBHUX IIapaMeTpPiB PEXKUMY
POOOTH €JIEKTPOTEXHIUHOTO KOMILJIEKCY; BIIeplie PO3p006I€HO METO, iarTHOCTYKY Ta IIPUCTPIil 1151 aBTOMAaTUYHOTO
BM3HAUEHHSI MiCLsl IOIIKOAKEHHS THEBMATUYHOI MariCTpaili MiJ 4ac pyxy €JIeKTPOIIOTSra; BIIeplle CUHTE30BaHO
CEKBEHLiaJIbHy MOJEJb (PYHKLIOHYBAHHS €JIEKTPUYHOI MiICUCTEMHU TaJIbMiBHOI CUCTEMH €JIEKTPOIIOTSTa, 3a
IIOIIOMOTOIO 4KOI yIOCKOHAJIEHO CUCTEMY IiATPUMKY NPUNHATTS PillI€Hb [10 BUSBJIECHHIO MAIIVHICTOM €JIEKTPOBO3a
HECIPaBHOCTEN rajabMiBHOI CUCTEMU €JIEKTPOIOTSTA Mif] yac Moro pyxy. [IpakTuyHi pe3ysibTaTi: po3pobeHo
CTPYKTYPHI CXE€MU IIPUCTPOIB [JIs NiarHOCTYBAHHS B PEKUMI HOPMAJIbHOI €KCILTyaTallil TAKUX BaKJIMBUX
dyHKLiOHATBHUX 6JIOKIB €J1IEKTPOTEXHIYHOTO KOMIJIEKCY €JIeKTPOIIOTAra, IKUMU € MeXaHiuHa i THeBMaTuYHa
IificuCcTeMHU rajibMiBHOI CUCTEMHU €JIEKTPOIIOTAra Ta QYyHKIiOHAIBbHO 3B's13aHa 3 HUMU €JIeKTpUYHA ITicucTemMa, Ha
OCHOBI SIKMX JIETKO peaslizyeThCs KOMILJIEKCHUI MiKpOIIPOLI€COPHUIN MTPUCTPIii, 1110 BCTAHOBJIIOETHCS HA MaHei
yIIpaBJIiHHA y KabiHi MalMHicTa 1oi3a 3 eJIEKTPUYHOI0 IOKOMOTUBHOIO TSTOIO i J03BOJIsSI€E MAIIMHICTY ONIEPATUBHO
pearyBaTu Ha BUHUKHEHHS HECIIPABHOCTEN y rajIbMiBHIN CUCTEMI eJ1eKTponoTAra.CTyiHb BIIPOBAI)KEHHS — OKpEMi
pe3yJIbTaT, OTPMMAaHi B gucepTalii, IPUIHATI JO BIIPOBAKEHHS Y BilOKpEMIIEHOMY MiApo3zini "JIOKOMOTUBHE
neno JXmepuHKa" fep>XaBHOTO TEPUTOpPiabHO-Tany3eBoro o6'enHaHHs "TliBneHHO-3axinHa 3ami3HuLg"; IpUNHATI
IO BIIPOBAKEHHS Y BiLOKPEMJIEHOMY Mifpo3isi "BaronHe neno XmepuHka" nep>kaBHOTO TEPUTOPiabHO-
ranyseBoro o6'egHaHHs "[liBneHHO-3axifHa 3a/1i3HUL"; @ TAKOXK BIIPOBAIKEHO Yy HaBYaIbHUI Npoliec BiHHUIBKOTO

HalliOHAJIBHOTO TE€XHIYHOTO yHiBepcuTeTy. Cdepa (ranysb) 3aCTOCYBaHHS: 3a/1i3HUYHUI TPAHCIIOPT.

2. The object of the study are processes of diagnosing the main functional units of electrical electric train complex.
The aim of the thesis - improving the reliability of such an important functional unit of electrical electric train
complex, which is the braking system, by creating mathematical models and devices for diagnostics of mechanical
and pneumatic subsystems and electrical subsystems as a decision support system for the detection of faults on
the route. Methods: methods of theoretical mechanics and mathematical analysis, methods aerodynamics and the
theory of differential equations in partial derivatives, methods of identification of dynamical systems, finite-state
machine and sequential analysis. Theoretical results: ffor the first time proposed a new method of diagnosing the
wear of brake pads braking system consisting of electrical electric train set that allows you to measure the level of
wear of each brake pad during its normal operation by means available to measure indirect parameters; a
mathematical model for diagnosing pneumatic brake system electric train line to identify which is sufficient to
know only the basic settings mode of the electrical sector; first developed diagnostic method and apparatus for
automatically determining the injury pneumatic highway while driving electric trains; first synthesized sequential
model of electrical subsystems electric train braking system by which improved decision support system to
identify the driver of an electric brake system malfunctions electric train during its movement. Practical results:
block diagrams of devices was developed for diagnostics during normal operation of important functional blocks of
complex electrical electric trains, which are mechanical and pneumatic subsystems brake system electric
locomotives and functionally linked to them electrical subsystem on which is easy to implement integrated
microprocessor device that is installed on control panel in the cab of the train with electric locomotive traction
and allows the driver to respond quickly to malfunctions in the brake system of electric trains. The degree of
implementation - individual results obtained in the thesis, accepted for proceedings in a secluded section
"Locomotive depot Zhmerinka" state territorial branch of the "South-Western Railway" accepted for introduction
of separate subdivision "Carriage Depot Zhmerinka" state territorial branch of the "South-Western Railway and
introduced in the educational process Vinnytsia National Technical University. The scope (area) of application:
railway industry.
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