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Increase the speed of railroad transport requires implementation of new 

methods and techniques of evaluation technical condition of rolling stock and in-

frastructure. One of the objects that have to be continuously monitored are wage 

wheels. These parts of a railroad car susceptible to specific defect like pitting or 

flat wheels. Significant expansion of the defects can lead to fatigue damages of 

wheels and raised load on railways that subsequently tend to decrease safety levels, 

damages of infrastructure and even to catastrophic consequences. In turn, early 

discovery of mentioned defects helps to decrease costs of infrastructure maintain-

ing and also raise comfort of passenger transportations.  

Today on Ukrainian railways the main methods of wage wheels monitoring 

are based on visual inspection in maintenance depot, but the quality check is sensi-

tive to different factors. For example, due to bogie design specifics, only 75% of 

the wheel can be visually monitored. [1]. The peculiarity of these types of defects 

is their random appearance on the circumference of wheels. Results of inspection 

also significantly relate on the qualification of quality engineer and surrounding 

conditions.  

Contemporary safety requirements and economical causes tend to develop-

ment automatic systems for wheel state monitoring during the rolling stock moving 

through the testing areas situated in the different parts of railroad network. Main 

principles of these devices based on the measurement of dynamic interaction fac-

tors between wage wheels and rails. Examples of these systems are Scalex WILD 

(USA), Dafur (Germany), WCM (USA), GOTCHA (Netherlands) etc [2]. Primary 

measuring methods of mentioned systems based on processing data usually ob-

tained from the strain gauge and acceleration sensors.  

In spite of significant experience in research and development in the field, 

there are open questions of increasing stability and reliability of defects detections. 

One of the possible ways of reducing errors of defect detections is increasing the 

number of analyzed parameters of the signals received from transducers that locat-

ed on the railroad. For obtained experimental data the test area on the rail was cre-

ated and equipped with strain gauge sensors.  

During the test railroad car with imitations of real defects several times went 

through the testing area on different speeds and load weights. Obtained data was 
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collected and pre-processed. Fig. 1 shows fragments of signals obtained from the 

same strain gauge sensor during the movement above it wheels with a) and without 

b) a defect.  

  
a) b) 

Fig. 1 Output signal of strain gauge signals in time domain  

 a) wheel with the defect; b) wheel without the defect  

As seen from the figure above defect influence on the sensor looks like 

damped oscillations with frequency much higher then main component of the sig-

nal. Consequently one of the parameters that could help to sense the defect is the 

energy in the part of frequency spectrum. Figure 2 shows two spectrums obtained 

from signals on fig.21 by Fast Fourier Transform.      

  
a) b) 

Fig. 2 Frequency spectrums  

 a) wheel with the defect; b) wheel without the defect  

For detecting signal distortions relates for chosen defect type in thesis pro-

posed to use factor based on calculated signals energy in the area of high frequen-

cies.  





N

ki
i

aE
2
  

where ai – value of the spectral coefficient, i – number of current coefficient, k 

number of coefficient relates to frequency used us lower border of calculating,  N – 

total number of coefficients.  
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