
Збірник тез VІІІ-ї  Міжнародної науково-практичної конференції  «Автомобільний транспорт та інфраструктура»

110

                                                                                          
                                                       

                                                                            
                                                                                         
                                                                                     
                                                               
                                                                                   
                                                                                   

                                                                                
                                                                                  
                                                                                       
                                                                                          
                                                                                           
                                                                             
          

                                                                                   
                                                                                      
                                                                                     
                                                                                     
                                                                                  
                                                                                       
                                                                                 
                                                                                  
                                                                    
                                                                       

УДК 631.3.004
METHOD OF MODELING OF CRITERIA OF RELIABILITY
OF VIBRATING PLATFORMS FOR COMPACTION ENGINE

Kinga Borek, PhD., Assistant of Professor
Institute of Technology and Life Sciences (Poland)

The main purpose of the calculations of the vibration system for the appropriate
mode and design of structural elements is to minimize or to the permissible level of
vibration and vibration in the elements of the vibration sites.

The calculation of random vibration requirements is formulated in terms of
general terms of the theory of reliability by specifying the quality space, namely the
set of vibration field parameters and associated physical fields, and the range of
permissible states in this quality space – constraints and parameters of these fields.
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To calculate the reliability function according to the known characteristics of the 
process 𝑣(𝑡), it is necessary to find the prediction of random processes in a given area 
over a given period of time, which is the problem of the theory of emissions of random 
processes. 

The emission of the process 𝑣(𝑡) from the region Ω is the intersection of the 
process 𝑣(𝑡) of the boundary surface 𝐺 in the direction of the external normal to it. The 
emission is a random event, and the number of emissions per segment 𝑁(𝑡) is a random 
variable [0; 𝑡]. 

Unfortunately, even for a homogeneous process 𝑣(𝑡) and a one-sided type 
constraint 𝑣(𝑡) ≤ 𝑣∗, the problem of emission theory allows a complete solution only 
in some partial cases. 

Accordingly, it is necessary to apply approximate methods for multidimensional 
random processes and for acceptable areas of complex concentration, and especially 
functional quality devices. 

A satisfactory and correct solution to the emission theory problem can be found 
for highly reliable systems in which the emission of a quality vector from the allowable 
limit is unlikely. 

Cumulative failure models for convex areas Ω of the reliability function 𝑃(𝑡) 
can be written using a properly selected norm in space 𝑉: 

𝑃(𝑡) = 𝑃{‖𝑣(𝜏)‖ ≤ 𝑣∗, 𝜏 ∈ [0; 𝑡]},     (1) 
where 𝑣∗ – the maximum allowable value of this rule. 

The process 𝑣(𝑡) is called cumulative (quasi-monotonic) on segment 𝑇 by the 
norm ‖𝑣‖, if for any 𝑡1, 𝑡2 ∈ 𝑇 in a given area on given segments ‖𝑣(𝑡1)‖ ≥
‖𝑣(𝑡2)‖, 𝑡2 > 𝑡1. 

A similar example of a cumulative process is a process whose components are 
equal to the extent of "incurable" damage. 

The degree of fatigue damage is introduced as 𝑣𝑘+1 = 𝑣𝑘 + 𝑓(𝑣𝑘, 𝑠𝑘), where 
𝑓(𝑣𝑘, 𝑠𝑘) – some integral function from the degree of damage and some characteristic 
(for example, maximum) stress of the k-th load cycle 𝑠𝑘. 

It is assumed that, 𝑣0 = 0, 𝑣∗ = 1. The reliability function of the cumulative 
process is directly expressed through the one-dimensional probability density of the 
vector 𝑣 at time 𝑡: 

𝑃(𝑡) = ∫ 𝑃(𝑣, 𝑡)𝑑𝑣
‖𝑣<1‖

,     (2) 

𝑃(𝑡) = ∫ 𝑝(𝑣1, … , 𝑣𝑛Ω`` )𝑑𝑣1, … , 𝑑𝑣𝑛.     (3) 
This expression completely coincides in form with the formula for the 

probability of stress 𝑣 ∈ Ω in elementary calculations for reliability, when the quality 
of the system is described by a numerical vector 𝑣. 

The same applies to the Markov model of failures, the evolution of the vector 
𝑣(𝑡) in space 𝑉 is a diffusion Markov process, so its transient probability density 
𝑝(𝑣, 𝑡 𝑣0⁄ , 𝑡0) satisfies Kolmogorov equation with corresponding point conditions: 

𝜕𝑝 𝜕𝑡 = ∑ 𝜕(𝑥𝑗𝑝) 𝜕𝑣𝑗 + 2−1 ∑ ∑ 𝜕2(𝑥𝑗𝑘𝑝) (𝜕𝑣𝑗𝜕𝑣𝑘)⁄𝑛
𝑘=1

𝑛
𝑗=1⁄𝑛

𝑗=1⁄ .  (4) 
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