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ELEKTROVOZLARNING TORTISH ASENKRON MOTORLARINI 

BARTARAF ETISHDA SINOV VA FUNKTSIONAL DIAGNOSTIKANING 

AFZALLIKLARI 

 

Annotatsiya. Maqola elektrovozlarning asenkxron motorlaridagi nosozliklarni 

aniqlashda test diagnostikasidan tashqari funktsional diagnostika usullarining 

samaradorligiga bag'ishlangan. Maqolada funktsional diagnostika sxemalari va 

algoritmlari ham keltirilgan. 

Tayanch soʼzlar: yelektrovoz, tortuvchi asinxron motor, diagnostika obʼekti, test 

diagnostikasi, funktsional diagnostika. 

 

Introduction 

The increase in demand for modern electric locomotives is directly related to the 

electrification of the tracks of “Uzbekistan Temir Yullari” JSC in recent years. Traction 

asynchronous motors (TAM) of these electric locomotives are one of their main 

components, and ensuring their constant maintenance is one of the most difficult tasks 

facing the transport system today. Therefore, based on world experience, the introduction 

of functional diagnostic systems that give us advance information about their technical 

condition without disassembly THERE is one of the important factors in increasing the 

economic efficiency of use [1].  

Today, 498 installed traction asynchronous motors (TAM) are operated in 83 electric 

locomotives running on electrified sections of the railways of our country. [1].  20-25%, 

i.e. 99-104, traction asynchronous motors of electric locomotives fail prematurely due to 

the lack of diagnostics of the technical condition [2].  

There is a need to diagnose the condition TAM during operation (functional 

diagnostics). Detection of defects TAM at the initial stage of their operation prevents a 

sudden stop TAM as a result of an accident, reduces repair costs TAM and prevents a 

reduction in their service life [1]. 

Analysis and results 

Failures of elements and parts of an asynchronous motor are distributed as follows 

[3]: - bearing damage - 41%; - q.t.s in the stator windings, 27%; - other stator damage, 

10%; -rotor damage, 10%; -other injuries, 12%. 

The main task of technical diagnostics is to identify and report defects and 

malfunctions in the elements and parts of the controlled technical facility, to ensure that 

its performance indicators comply with established standards, to predict its technical 

condition in order to more fully utilize the resources of the technical facility [4]. 

Functional diagnostic parameters include the parameters of the object analyzed 

during diagnosis, information about its condition and can be divided into three groups: 
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– functional parameters characterizing the operating processes of the equipment 

(shock load, voltage, cycle duration, fluid pressure in the hydraulic system, acceleration 

or deceleration time, specific energy consumption, etc.); 

– design parameters directly characterizing the condition of components and 

assemblies (gaps in kinematic pairs, coordinates of the state of elements, imbalances of 

rotating shafts, corrosion damage, etc.); 

– parameters of the corresponding processes (temperature, vibration, acoustic 

signals, noise level and spectrum, content of dissolved elements in oil, processing errors) 

[5].  

Modern systems and methods of diagnostics of asynchronous motors can be divided 

into two groups. The first group includes test diagnostic methods (Fig. 1). [4]. 

Diagnostic tool
Diagnostic 

object

Test effects

answers

Diagnostic results

Diagnostic tool
Diagnostic 

object

Work effects

answers

Diagnostic results

а) b)
Figure 

1. Systems for diagnosing the technical condition of an object: a) test diagnostic 

method; b) functional diagnostic method 

 

In this method, the insulation resistance DO, currents, internal resistance of the 

circuit, the tangent angle of the dielectric loss angle of the circuit, etc. are measured. One 

of the main disadvantages of test diagnostic methods is the need to temporarily suspend 

their operation for the time of diagnosis DO. Such diagnostics not only prevents the 

development of various defects, but also leads to their occurrence. For example, during 

scheduled maintenance of TAMs, after complete assembly, TAMs are subjected to high 

voltage tests, which have a detrimental effect on the insulation of the machineThis leads 

to the appearance of microdefects in its circuit, which develop during the operation of the 

TAM under the influence of low-quality electricity, overloads, frequent starts and stops. 

During scheduled maintenance, the number of defects increases with each high voltage 

test. Each disassembly and reassembly of the electric motor increases the number of 

microdefects in it, which can eventually lead to an emergency failure of the TAM [6]. 

Discussions 

Currently, the following methods of functional diagnostics of asynchronous motors 

are known: 

– individual elements of the unit based on vibration analysis; 

–  analysis of acoustic vibrations transmitted by a working machine; 

– on measuring and analyzing the magnetic flux in the engine and external magnetic 

field space; 

– on measuring and analyzing the temperature of individual machine elements; 
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– diagnosis of mechanical components (in particular, bearings) based on the analysis 

of iron content in oil; 

–  based on the analysis of electrical parameters of the machine; 

– diagnosis of insulation condition. 

EE

TS

DO

DT

CD

CO

ε
  y1y2

     x

 
Figure 2. Functional scheme of the diagnostic system: DО – diagnostic object,  DT – 

diagnostic tool, TS – technical services,  CO – control object,  CD – control device, EE – external 

environment. 

 

In most cases, test diagnostics are carried out during scheduled preventive 

maintenance and testing periods [7]. The share of planned and preventive measures 

carried out unnecessarily is at least 50%, and the frequency of failures practically does 

not decrease  [8]. 

Functional diagnostic methods (FDM) belong to the second group of technical 

diagnostics (Fig. 1, b) [9]. In this method, the DO is not disconnected from the network 

and is subjected to constant operating influences (for example, the nominal voltage from 

the electric power network to the TAM input, i.e., to its stator coil), and the technological 

process continues at a steady pace. In this case, according to the results of diagnostics, 

maintenance and repair of TAMs is carried out only when necessary [10].  

The essence of technical diagnostics is to evaluate and predict the technical 

condition of the object based on the results of direct or indirect measurements (diagnostic 

parametersAt the same time, the diagnostic parameter itself does not yet evaluate the 

technical condition of the object. In order to determine the state of an object, it is 

necessary to know not only the fact values, but also the corresponding corresponding 

reference values. The difference between the actual ϴф and standard ϴэт values of the 

diagnostic parameters is called the diagnostic symptom Δ [11]. 

 

Δ=ϴэт- ϴф                          (1) 
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Thus, the assessment of the technical condition of the object is determined by the 

deviation of the fact values of its parameters from the standard values.  Any system of 

technical diagnostics works according to the principle of deviation (Salisbury principle). 

The degree of reliability and quality of diagnostics is determined by the error in 

which the magnitude of the diagnostic symptoms is estimated. The functional scheme of 

technical diagnostics is shown in Figure 3. 

External influences

Object

Measuring deviceMeasuring device

Mathematical model

Reference values

Diagnostic 

symptoms

Fact values

 Δ Δпр  ?

ϴэт ϴф

  Δ=ϴэт- ϴф

                       correct

defective
no

yes

 
Figure 3. Algorithm of the functional scheme of technical diagnostics 

 

The reference value shows what value a well-tuned mechanism would have under 

the same load and the same external conditions. The mathematical model of the diagnostic 

object is represented by a set of formulas, which are the reference values of all diagnostic 

parameters. In each formula, the loading conditions of the object and the most important 

parameters of the external environment should be taken into account. Measuring 

equipment is often used not only to measure the diagnostic signal, but also to evaluate 

external effects. 

Conclusion 

The use of functional diagnostic methods for traction asynchronous motors of 

electric locomotives is effective because it is possible to carry out continuous diagnostic 

work and to use several methods together and get a reliable result. 
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E’lon / Reklama / Advertisement 

ЭЪЛОН 

 
 

 

Ҳурматли ҳамкасабалар “Al-Ferganus” нашриёти ва “Хalqaro nazariy va 

amaliy tadqiqotlar jurnali”  электрон журнали Ўзбекистон таълим хизматлари 

бозорида ўзининг фаолиятини бошлаганлигини маълум қиламиз. 

Ажойиб имкониятдан сиз биринчилар қаторида фойдаланиб илмий 

нашрларингизни чоп этишингиз мумкин.  

“Al-Ferganus” нашриётимиз томонидан Сиз тақдим этган дарслик, ўқув 

қўлланма, монография ва илмий рисолаларга ISBN, Doi ҳалқаро рақамли 

иденфикаторларни бириктириш, уларнинг электрон замонавий андозадаги 

муқовалар ва ишланмаларнинг электрон макетини яратиш, нашриётда эълон 

қилинган ишларни электрон ахборот нашрларида жойлаштириш хизматлари 

кўрсатилади.   

Бизнинг нашриётимизнинг бошқа нашриётлардан фарқи шундаки, тезкор ва 

сифатли хизмат кўрсатамиз ҳамда энг асосийси биз Сизнинг ишларингизни 

Алишер Навоий номидаги  Ўзбекистон Миллий кутубхонаси ва Россия Миллий 

кутубхонаси фондларига бепул жойлашга шунингдек, Россия илмий иқтибослик 

индекси (РИНЦ ва E – library) платформасига, CrossRef базаларига шартнома 

асосида жойлаштиришга кўмаклашамиз.    

“Хalqaro nazariy va amaliy tadqiqotlar jurnali” ISSN 2181-2357 электрон 

журнали ҳам ўз фаолиятини бошламоқда. Бизнинг журналда Ўзбекистон 

Республикаси Олий аттестация комиссиясининг қуйидаги ихтисосликлари физика-

математика, кимё, биология, геология-минералогия, техника, қишлоқ хўжалиги, 
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тарих, иқтисодиёт, фалсафа, филология, география, юридик, педагогика, тиббиёт 

санъатшунослик, архитектура, психология, социология фанлари бўйича миллий ва 

хорижий муаллифларнинг фанлардан эришган ютуқлари ва истиқболлари 

борасидаги илмий мақолалари, илмий тадқиқотлар олиб бораётган олимларнинг 

илмий изланишлари натижалари эълон қилинади. Электрон журнал ҳар ойда бир 

марта эълон қилинади. 

Журналларда эълон қилинадиган ҳар бир мақолага шартнома асосида DOI 

(Crossref) рақами берилади. 

Шунингдек, таҳририят томонидан: 

• мақолаларни сифатли таржима қилиш; 

• мақолаларни таҳрирлаш ва журналлар талабига мослаш; 

• мақолаларга ишлов бериш; 

• мақолаларни плагиатга текшириш; 

• хориждаги нуфузли (Scopus, Web of sciences ва юқори импакт факторли) 

журналларда мақолларни сифатли ва ишончли чоп этишга кўмаклашиш 

хизматларини ҳам кўрсатади.  

Имкониятни бой бериб қўйманг!  

Қуйидаги манзилларга мурожаат қилинг: 

Электрон почта манзили: Alferganus.ltd@gmail.com  

Телеграмм манзилимиз : @Alferganus_ltd  

Телефонлар: (97) 100-38-88   

                        (91) 109-05-38 

         (97) 337-86-00  
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ВНИМАНИЕ ОБЪЯВЛЕНИЕ! 

 

 
 

Уважаемые коллеги! Сообщаем вам, что издательский дом «AL-

FARGANUS» и “Хalqaro nazariy va amaliy tadqiqotlar jurnali”- “Международный 

журнал теоретических и прикладных исследований” начали свою деятельность на 

рынке образовательных услуг Узбекистана. 

Это прекрасная возможность одним из первых опубликовать свои научные 

публикации. Наше издательство «AL-FARGANUS» предоставляет услуги по 

прикреплению международных цифровых идентификаторов ISBN, Doi к 

учебникам, учебным пособиям, монографиям и научным брошюрам, созданию 

электронных макетов их обложек и дизайнов в современной электронной форме, 

размещению опубликованных работ в электронные публикации. 

Отличие нашего издательства от других издательств в том, что мы 

предоставляем быстрые и качественные услуги, а главное, бесплатно размещаем 

ваши работы в Национальной библиотеке Узбекистана им. Алишера Навои и 

оказываем помощь в размещении вашей работы в Российской национальной 

библиотеке, а также на платформе Российского индекса научного цитирования 

(РИНЦ, e-library) облегчить размещение. 

Совместно с Ферганским политехническим институтом запущен проект 

электронного научного журнала «Хalqaro nazariy va amaliy tadqiqotlar jurnali – 

International Journal of Theoretical and Practical Research. Международный журнал 

теоретических и прикладных исследований». 

Миссия научного электронного журнала направлена на развитие 

национальной и зарубежной науки, обеспечение общедоступности теоретических 
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позиций и практических результатов прикладных исследований. В журнале 

представлены следующие специальности Высшей аттестационной комиссии 

Республики Узбекистан по физике и математике, химии, биологии, геологии и 

минералогии, технике, сельскому хозяйству, истории, экономике, философии, 

филологии, географии, праву, педагогике, медицине, архитектуре, психология, 

социология. Журнал публикует научные статьи отечественных и зарубежных 

авторов о достижениях и перспективах науки, результатах научных исследований 

ученых, проводящих исследования. Электронный журнал издается один раз в 

месяц. 

Каждой статье, опубликованной в журнале, на контрактной основе 

присваивается номер DOI (Crossref). 

Также издательство оказывает услуги по: 

• качественный перевод статей; 

• редактирование статей и адаптация к требованиям журнала; 

• обработка статей; 

• проверка научных работ (статей, учебных пособи, монографий, 

диссертаций и др.) на плагиат статей; 

• оказывает информационное обеспечение публикаций статей в престижных 

зарубежных журналах (Scopus, Web of Sciences и журналах с высоким импакт-

фактором). 

Не упускайте возможность! 

Пожалуйста, свяжитесь с нами: 

Электронный адрес: Alferganus.ltd@gmail.com  

Наш адрес в телеграмм: @Alferganus_ltd 

Телефоны: (97) 100-38-88 

                    (91) 109-05-38 

                    (97) 337-86-00 
 

mailto:Alferganus.ltd@gmail.com
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