MIHICTEPCTBO OCBITH I HAYKH YKPATHU

YKPATHCBKUM JEP)KABHUI YHIBEPCUTET 3AJII3BHUYHOI' O
TPAHCIIOPTY

HAIIOHAJIbHUM NEJATOT'TYHUM YHIBEPCHUTET im. M. IPATOMAHOBA

I'POMAJACBKA OPT'AHI3AIIA
«IMPO®ECIMHA OPTAHI3ZAIIS AYJIUTOPIB, BYXTAJITEPIB TA BUKJIAJAYIB
OBJIIKOBO-KOHTPOJIbHUX JUCHUILJITH»

JIIOJAMHA, CYCHLIbCTBO,
KOMYHIKATUBHI TEXHOJOTT{

MATEPIAJIA XIII MI’KHAPOJHOI HAYKOBO-ITIPAKTUYHOI
KOH®EPEHIII «JIIOAUHA, CYCHIJIBCTBO, KOMYHIKATHUBHI
TEXHOJIOI'Ti»

M. XapkiB, 24 s;koBTHs 2025 p.

J{ninpo
"Cepennsik T.K"
2025



V]IK 316.05
JI 93

3ameeposicero 0o Opyky Buenorw padorw Ykpaincbkoeo 0epicasHo2o yHisepcumemy

3anizHuyHo20 mpancnopmy (npomoxon Ne 10 6io 20.10.2025 p.)

T'onosni pedakmopu:

Anopywenxo B. Il. — noxtop ¢pinocohcbkux Hayk, Mpodecop, WieH-KOPECTOHAEHT
HAH Vkpainu, akagemik HarionanpHOT akajaemii MenaroriyHuX Hayk YKpaiHu,
3aCIyKEHUW M9 HAyKH 1 TeXHIKM YKpaiHu, pekrop HarmioHaJbHOTO MenaroriaHoro
yHiBepcutety iM. M. [IparomaHoBa

Ilanuenxo C. B. — noxTOp TEeXHIYHUX HAyK, mpodecop, akaaemik TpaHCHOPTHOI
akajmemii  YKpaiHH, B. 0. peKkTopa YKpaiHCBKOrO JEep>KaBHOTO YHIBEPCUTETY
3aJII3HUYHOTO TPAHCIIOPTY

Peoakuiiina xonezia:

Abawnik B. O. — 0-p. ¢inoc. nayk, npogecop

Benvw Bonvgheane - 2abinimosanuti dokmop ¢hinocoii, npoghecop
Kazpamanan A. O. — kano. mexu. HAyK, OOyeHm

Ilanuenko B. B. — 0-p. mexu. nayx, ooyeHm

€eceeea 0. O. — 0-p. eKOHOM. HAYK, OOYEeHMm

Toncmos 1. B. — kano. ¢inoc. nayx, ooyenm

JlroguHa, CycmijibCcTBO, KOMYHIKaTUBHI TexHoJjorii: matepianu XIII Mixnap.
HayK.-ipakT. KoH(. 24 xoBtHA 2025 p. / Biam. 3a Bumyck [. B. TonctoB. — Jlninpo:
Cepennsik T.K, 2025 — 238 c.

ISBN 978-617-8807-07-8 © Asropchkuii konekTus, 2025.



noTpeOyIOTh BBEICHHS B €KCILTyaTallll0 B MiHIMaJIbHI TEPMiHHU. TaKoX MOXKJIUBE
HOTO BUKOPHICTAHHS y CXOOBUX Mapliiax, MepeMudKax, Oaikax, BiACTIMHUKAX,
JUTS PEMOHTHO-BITHOBTIOBAJILHUX POOIT, 3MIITHEHHS Ta TepMETH3aIlii 3’ € THAHb,
3armoOiraHdsl ~ TPOHWKHEHHIO  BOJIOTH,  3allOBHCHHS  TOPOXKHUH  MIX
KOHCTPYKTUBHHMHU €JIeMEHTaMH (CTiHAMU, BIKOHHUMH a00 JBEPHUMH OJIOKaMH),
a TaKOX Yy JI3epKaJbHUX onopax. HaBeneHuii mepesik He € BUYEPITHUM 1 CBiTIUTH
PO YHiBepCaJbHHUM XapaKTep 3aCTOCYBAaHHS TaKOTO MaTepiay.

Ha mnorounomMy etami MOACTIOOTH 1 ONTHUMI3YIOTh IapaMeTpH, I100
3a0e3neunTd  OIbII  TOYHE  BIATBOPEHHS  peajJbHUX YMOB  POOOTH
eKCIIEpUMEHTAIbHUX KOHCTPYKLINA MiA Jdi€l0 HaBaHTaxeHb. llell mpouec €
TPUBAIUM 1 MOTpeOye 3HAYHUX 1HTENEKTYyalIbHUX 1 YACOBUX PECYPCIB, BUCOKOTO
piBHs (axoBoi IMIATOTOBKM Ta MPAKTHYHOTO JOCBIAY JOCHIIHMKIB. JIjs
YUCEIHHOTO MOJIENIOBAHHS 3aCTOCOBYIOTh CyYacHI MPOTpaMHI KOMIUIEKCH,
30kpeMa ANSYS — yHIBepcallbHy CHUCTEMY KIHIIEBO-E€JIEMEHTHOTO aHali3y, a
TaKOXX PO3TIISAIAI0Th MOKIIUBICTh CTBOPEHHS MaTeMAaTUYHOT MOJIEI1 3 MOAAJIBIIOI0
peanizaiiel0 YUCeNIbHUX EKCIIEPUMEHTIB 1 aHalli30M B3a€MOJii €JIEMEHTIB Y
cepenoBui JITPA.

Cnucoxk euxkopucmaHnux odxceper

l. PynoHHBIA  KOMIO3WIIMOHHBIM  Marepual JJii  PEMOHTa U
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coopyxenuit / T. A. Koctiok, A. A. ITnyrun, B. A. ApyTioHoB u np. 30. Hayk.
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(momarok). C. 87-81.
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Kharkiv, Ukraine

INVESTIGATION OF THE INFLUENCE OF EXTERNAL FACTORS
ON THE EFFICIENCY OF LOCOMOTIVE TRACTION MOTORS

The efficiency of locomotives is largely determined by the condition of
their traction motors. As a key element of electric traction, traction motors are
particularly sensitive to changes in operating conditions, which determines the
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relevance of conducting an analysis. These units operate in difficult conditions
characterized by a wide range of external factors. These include climatic features
of the regions of operation, the quality of electrical energy in the contact network,
mechanical influences from the track, and the quality of technical maintenance.
All these factors can reduce the efficiency of engines, shorten the service life of
their components, and increase the risk of accidents. Therefore, studying the
impact of external factors is important for improving the reliability and cost-
effectiveness of rail transport.

The paper analyzes the impact of external factors on the efficiency of
locomotive traction electric motors. It considers the influence of climatic
conditions, power quality, mechanical loads, and organizational and operational
factors. The results of assessing the impact of various groups of factors on the
efficiency, reliability, and service life of engines are presented. Directions for
improving the resistance of traction engines to adverse factors are proposed.

Scientific studies indicate that external factors can reduce the efficiency of
traction motors by 10—-15 %, increase the failure rate by 20-25 %, and reduce the
mileage between repairs. Among the key influences are climatic conditions,
power quality, vibration loads, and maintenance organization. At the same time,
in modern conditions, the importance of monitoring systems that allow for real-
time tracking of engine performance is growing. The most significant and urgent
external factors that can adversely affect the efficiency of locomotive traction
motors are:

— climatic conditions — temperature, humidity, dustiness, precipitation;

— energy factors — voltage quality, harmonics, overvoltage;

— mechanical influences — vibrations, impacts, track irregularities;

— organizational and operational conditions — maintenance, diagnostics,
personnel qualifications.

Thus, a temperature drop to —30 °C causes an increase in insulation
resistance and friction losses, which worsens the starting characteristics of the
motor. High humidity contributes to partial discharges, and dust reduces heat
dissipation. Voltage quality disturbances in the contact network lead to additional
electromagnetic losses [1, 2]. Voltage harmonics cause additional heating of the
windings, and overvoltages accelerate insulation aging [3, 4]. Vibrations and
shocks caused by the condition of the track lead to rotor imbalance and bearing
wear [5, 6]. Prolonged exposure to these factors can reduce the service life of
components by 15-20 %.
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The analysis showed that external factors have a decisive impact on the
efficiency and reliability of locomotive traction motors. The most critical factors
are climatic conditions, power quality, and maintenance organization. Minimizing
their negative impact is possible thanks to the use of modern diagnostic systems,
improved insulation materials, and the introduction of intelligent monitoring
systems, which, in turn, will increase engine efficiency, reduce operating costs,
and extend the service life of locomotives.
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