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потребують введення в експлуатацію в мінімальні терміни. Також можливе 

його використання у сходових маршах, перемичках, балках, відстійниках, 

для ремонтно-відновлювальних робіт, зміцнення та герметизації з’єднань, 

запобігання проникненню вологи, заповнення порожнин між 

конструктивними елементами (стінами, віконними або дверними блоками), 

а також у дзеркальних опорах. Наведений перелік не є вичерпним і свідчить 

про універсальний характер застосування такого матеріалу. 

На поточному етапі моделюють і оптимізують параметри, щоб 

забезпечити більш точне відтворення реальних умов роботи 

експериментальних конструкцій під дією навантажень. Цей процес є 

тривалим і потребує значних інтелектуальних і часових ресурсів, високого 

рівня фахової підготовки та практичного досвіду дослідників. Для 

чисельного моделювання застосовують сучасні програмні комплекси, 

зокрема ANSYS — універсальну систему кінцево-елементного аналізу, а 

також розглядають можливість створення математичної моделі з подальшою 

реалізацією чисельних експериментів і аналізом взаємодії елементів у 

середовищі ЛІРА. 
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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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