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Leonid Boyko, Arcady Goman, Volha Baran 
The State Scientific Institution “Joint Institute of Mechanical Engineering of the National Academy of Sciences of 
Belarus”, Belarus 
Methodology for determining the practical reliability indexes of tractors as per operating data within the 
warranty period 
 

You may wish to consider a methodology for predicting the reliability of agricultural tractors according to 
operational failures during the warranty period. In this case, so far known in the art methods of statistical 
information processing of tractors’ failures are not applicable. Statistical data are processed by special methods of 
censored samples. Parametric and nonparametric methods of operational data processing are recommended. An 
example of practical use of the methodology is presented hereinafter. 

The method allows the calculation of censored samples parameters of reliability not only for the registered 
primary failure, but additionally take into account the tractor, which is not denied in the reporting period of time.  

Practice calculations shows that the most effective are exponential (one-parameter) and Weibull 
distribution (two-parameter) methods. Selecting a parametric method should be carried out by the form of the 
histogram distribution of failures. In the case of a close coincidence results in an exponential and Weibull 
distribution exponential method is recommended as the most simple method. When choosing a method for 
assessing the reliability between parametric and nonparametric methods without the need for extrapolation of the 
preference should be given to non-parametric methods, guarantees a certain lower limit of reliability indices. 
single points of failure, censored sample, failure homogeneity, parametric and nonparametric methods, 
likelihood function, Pearson correlation criterion, Kaplan-Meier method, Weibull distribution 
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Buketov Andriy, Skyrdenko Vadim, Sapronov Alexander 
Kherson State Maritime Academy, Kherson 
Application of mathematical planning of the experiment for the optimal two-component filler content in 
epoxycomposites 

 
Method of mathematical planning of the experiment to establish the optimal two-component filler content 

of different physical nature and dispersion to form a Cabinet with improved physical and mechanical properties. 
The dependence of the content of dispersed fillers on physical, mechanical and thermal properties of 

epoxy composites to form a protective coating. The method of mathematical planning of the experiment 
determined the optimal content of dispersed coal slag (63...65 mcm) and fine iron ocher (10...20 mcm), which is: 
(OR) – 30 parts; (AP) – 20 parts, ED-20 – 100 parts, hardener PEPA – 10 parts – to form a material with improved 
physical and mechanical properties. The optimum content of particulate coal slag – 10 parts and fine iron ocher – 
40 parts – to form a material with improved thermal properties. 
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Based on the results of physical and mechanical studies and results of mathematical experiment planning 
content optimized two-component particulate filler in epoxy composites with improved cohesive properties: 
tensile stress in bending –  = 82,2 MPa, modulus of elasticity – E = 5,9 GPa and temperature resistance 
(Martens) – T = 352 K. 
epoxycomposites, physical, mechanical and thermal properties, mathematics planning 
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