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Theoretical models of functioning and providing technical reliability cultivators with elastic working bodies 

The process is compulsory cultivation operation at tillage. Considering the work of the working bodies of 
elastic cultivators only to ensure mechanical reliability and excluding dynamic components come to demand 
increase stiffness and eliminating vibrations working bodies. 

The present approach allowed to identify the impact speed of the unit, the natural frequency fluctuations 
in the relative movement and speed of the paw point of attachment to the rack. Introduced factor dynamics 
loosening. Laid down in Article theoretical basis of dynamic characterization loosening can reasonably do for 
maintaining reliability. 

Dynamic characteristics of workers should be determined based on the model oscillation, it can 
reasonably predict the mechanical reliability 
dynamic calculation, reliability, tillage 
 

 06.11.15 
 
 
 

 631.3:62-192 

. . , ., . . , . . , ., . . , 

. . , ., . .  
   , . , , pmoapv@meta.ua 

 
     

    
 

       
 .       ,  

    ,    ,  
     . 

 ,  , ,    
 

. . , ., . . , . . , ., . . , . . , ., . 
.  

   , . ,  
        

 
       

 .       ,   
   ,    ,    

   . 
 ,  , ,    

 
 
 
___________ 
©  . . , . . , . . , 2015 



ISSN 2414-3820    ,     , 2015, . 45, .

 

 213

 .    , 
,      ,    
 .        
      
     [1 – 4]. 

     ,  
         

  [4 – 6].      
  ,        [7]. 

     -      
        . 

,      ,  
       

 .     ,    
     ,   [8 – 10]. 

  –      
       (   

  ). 
    .  [8]    

         
    .  [9]     

      
 ,  ,  , .  [10]  

       
          

. 
  [8]—[10] ,     

       .  
         

   .       
          

      (   , 
     [6]). 

       – 
       

  ( ) .      
     ,    

      , ,  
     .    

  ,      
        .     

         
     (      
 ). ,    [11],   

     (  ,    
  ). 

 .       
  ,        

 . ?       
    , ,  , 



ISSN 2414-3820   ,     , 2015, . 45, .  

 

 214

  (       ). 
       

,     :   
     ;     

        .   
      [12] (    [13]): 

 

1
)(

!
)()(

k
k

T
k

kpe
k
TKP ,    (1) 

 
 

 

  –  ,       
 ;  

k  –   ;  
k –  ;  

 –  , ; 
k –  ,        k 

      ;  
 –  , 1/ . 

    (   –  ) 
        [8]. 

         (  
    ): 

 

2
1)1(1 1

0
10

Tkdttk
T

k
T

,     (2) 

 
 k0 –        ;  

t –    ;  
k1 –       

   , 1/ . 
     ,  

    
 

1/2 kk .     (3) 
 

  .        
    , ,   
   . ,    

  ,    ,  -
    ,      

    
 

),,(1 kFpk ; (4) 
 

1
)),),((1(

!
)()(

k

T
k

kkFe
k
TkP , (5) 

 
 F  – - ;  



ISSN 2414-3820    ,     , 2015, . 45, .

 

 215

 –  , 1/ . 
  (5)     .   

   (5)      
,       ,  
   ,      (5)  

  
 

)2()(1
1

)!1(
)( 1

ntn
teP

n
t .     (6) 

 
  ,  (5) 

 
)(1)( kPkP ,     (7) 

 
  –  ,    (   ) 

       . 
 , (7)      (  

)   .     
 

)(
)(

)(
kd

kdP
kf ,      (8) 

 
 f  –        . 

       (  
)    

 
1

0

)()()()( kdkkfkM ;    (9) 

 
1

0

2 )()())(()( kdkfkMkkD .   (10) 

 
        

 
kkk 0 ,     (11) 

 
 k –     ;  

k –  . 
        

    (11): 
 

)()( 0 kMkkM ;     (12) 
 

)()( kDkD .     (13) 
 

        
    .    



ISSN 2414-3820   ,     , 2015, . 45, .  

 

 216

        
       

.      ,   
  : 

 

1

N

i
ikk ,                                                             (14) 

 
 k  –      ;  

 –   ;  
N  –     ;  
k  –     -   ,   

 . 
 (14), : 

 

1
lnln

N

i
ikk .     (15) 

 
 ,       

 (8)     .    
 ,       

       .    
     .   

   (15)     . 
,        

   . 
         

  (9), (10),       
  ,     

   ,     
  : 

 

1
)()(

N

i
ikMkM ;      (16) 

 

1

2

1

2 )()()()(
N

i
i

N

i
ii kMkMkDkD ;    (17) 

 

11)(
)(

)(
1

2
2

2
N

i
ik

kM
kD ,    (18) 

 
  –       

 . 
 (18) ,        

  ,     
         
   . 

     ,    (  



ISSN 2414-3820    ,     , 2015, . 45, .

 

 217

)       ,  
   ( . .    
) 

 
min),(),(1 kkDkMFp ,   (19) 

 
  –  ,       

   ,   ;  
F  –    ;  
kmin – -       

 . 
 , (19)     

       . 
      ,    

  . 
.          

       
  .      

 ,     ,  -  
,       . 

        
,           

 .        
       (  

 –       ).  
       . 

  
1. , . .  ,     : . 

 [ ] / . . , . . , . . . – -  : -
, 2008. – 302 . 

2. , . .       
 [ ] / . . , . . . – ., 1996. – 252 . 

3. Reliability-Centered Maintenance (RCM) for Command, Control, Communications, Computer, 
Intelligence, Surveillance, and Reconnaissance (C4ISR) Facilities. Technical Manual 5-698-2. -
Washington, DC: Headquarters Department of the Army, 2006. – 96 p.. 

4. , . .       
 [ ] / . . , . . , . . . – .: , 2001. – 208 . 

5. , . .    / . . . – .: , 2002. – 113 
. 

6. ReliaSoft Corp. Economical Life Model for Repairable Systems / Reliability HotWire. – 2006. –  6. 
7. , . .       / . . - . – .:  

, 2008. – 280 . 
8.      [ ] / . .  [  .] // . 

.     . – 1996. – . 20-25. 
9. , . .         : 

. . ... -  .  : 05.05.11 / . .  ; . – , 2006. – 38 . 
10. , . .       

   (    ) : . . ... . 
.  : 05.20.01 / . .  ; . . -  . – , 2007. – 18 . 

11.      :  :  10 . / .  : . .  ( .) 
[  .] ;  . . . . , . . . – . : , 1988. – . 3. 

  . - 328 . 
12.    :  [ ] / . .  [  .] ;  . 

 . . . –  : , 2010. – 320 . 



ISSN 2414-3820   ,     , 2015, . 45, .  

 

 218

13. Hacker L. Limitations of the Exponential Distribution for Reliability Analysis / Reliability Edge. – 2001. – 
 3. – . 1-3. 

 
Andrey Nevzorov, Assos. Prof., PhD tech. sci., Yuri Kovalchuk, Assos. Prof., PhD tech. sci., Vladimir Didur, 
Assos. Prof., PhD tech. sci. 
Uman National University of Horticulture, Uman, Ukraine 
Effects of reliability for the probability of agricultural machinery performance process 

When performing many works downtime due to machine failure lead to irretrievable loss of the products 
or reduction in other benefits. For example, agricultural failures lead to lost production because the yield of crops 
depends on the timing of technological operations. Purpose of the article - to determine the probability of 
unacceptable loss of production due to machine failure in the performance of technological operations (for 
example, processes of crop). 

Since the reliability and performance of machines increases, the time between when the machine 
operation is often less than or comparable to the MTBF. In this case, even a single complex failures may 
significantly increase the duration of work and lead to an unacceptable loss of production (in this case, the 
production task is failed). Therefore, taking into account the recommendations [11], should also determine the 
probability of the job (the probability that the loss does not exceed the permissible value). On the basis of the 
account of influence of failures of cars on the loss of production we have developed a new method of determining 
the appropriate technological complexes machinery manufacturing orders. The decision is made based on the 
results of calculating the likelihood that output will be greater than the minimum allowable value, and comparing 
this with a threshold probability. 

The developed method can be used in crop production and other industries where machine downtime 
resulting in the loss of production or reduce other benefits. The results of probabilistic calculations by this method 
can be used to improve the systems of maintenance of machinery (in particular - during the transition to on-
condition maintenance). A limitation of this method is to perform each operation only machine. 
farm equipment, processes, failures, the probability of failure-free operation 
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