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The elements of maintainability and technological reliability of flax harvesters 

The investigation is aimed at enhancing the efficiency of using flax harvesters which was assessed by 
means of the production capacity of machine units as components of these harvesters. 

The use of flax harvesters under real conditions of harvesting fiber flax is investigated. The author studies 
the duration of maintance in shifts and in the basic time of the shift, as well as the distribution of the operating time 
with respect to the technological failure and the duration of removing failures of flax harvesters. The author also 
determines the qualitative and quantitative relations between the quoted indices and suggests the model equations 
of regression which describe the revealed quantitative changes in these indices. The author determines the laws of 
distribution of the operating time before failures and the terms for removing them/ The paper specifies the number 
of technological failures of the harvester per hour of the shift of its operation. The paper analyzes the correlation 
between the production capacity and the coefficient of using the shift working hours of the flax harvester unit and 
the number of technological failures of the harvester per hour of the shift time. 

On the basis of the specified coefficient of the correlation and the correlation ratios with the use of the 
Student t-criterion the author determines the non-linearity of the correlation between the harvester unit 
production capacity per hour of the shift time and the terms for removing technological failures. Within the shift 
time and the part of this term in the structure of the shift time which are described with the equations of dipping 
hyperbolas. The changes in the investigated production capacity depend on the partial coefficient which takes 
into account the idle time of the harvesting unit due to the process of removing technological failures. The above 
changes also depend on the reliability coefficient of the technological process and can be described with the 
equations of the corresponding gradually ascending hyperbolas. 

The author reveals the curve linear correlation links between the production capacity of the harvester 
unit per hour of the shift time and the term of the shiftly technical maintenance of the flax of the flax harvester, 
the part of this term in the structure of the shift time, partial coefficients of using the time for the shiftly technical 
maintenance with respect to the duration of the shift and the level of providing shiftly technical maintenance. 
The corresponding correlation and regression models are determined as well. 
fiber flax, harvesting, combine, use, production capacity, maintainability, technological reliability, failure, 
operating time 
 

 19.10.17 
 
 

 621.432 
 

. . ,  ., -  .  
   . . .   , . ,  

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

, E-mail:  marko60@ukr.net 
 

    
      

   
 

    ,      
         

,          (  
   )       ,     

  ,  .      
   .         

         –      
___________ 
©  . . , . . , . . , 2017 



ISSN 2414-3820 ,     , 2017, . 47, .  

 

 
 

159

 .          
      ,    . 

 ,  ,       
 
. . , ., -  .  

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

   , . ,  
      
      

    ,     
        

  ,       
    (     )    

   ,       ,  
.         

.             
     – ,     . 
         

      ,    . 
 ,  ,      

 
 

 .     
          

   ,      
,       

        
   ( ).     ,    

 ,   ,   ( )   (  
 )   .  ,     

    ,     
     ,      ,  

    –  . 
     .     

       ,    
   . 

  [1, 2, 3, 4]       
   ,       
  (      )   

  . 
  [5]      

         ,  
     .   

          
   -      

 (     ’ ) .  [6],  
    , ,   

     . 
 [7]       

 .        
         



ISSN 2414-3820 ,     , 2017, . 47, .

 

 
 160

       . 
        – 
       . 

 ,  ,     
        
     , ,    
 ,        

   ,      
     ,     

 -     [8, 9,10].  
 . ,  ,      

        
       .  

      "  " , 
         

(     )       , 
      ,  .   

        
    . 

  .        
 -1,        . . . 
   ( .1). 

 -1 :  ;    
  ( );   ;    

 ;  ;   
  . 

            
  ,  –    .    

           
.         

     .   
     1000...1200     

  ,        
, ,   ,   -   -   

. 

 
 

 1 –  -1 



ISSN 2414-3820 ,     , 2017, . 47, .  

 

 
 

161

       ,  
    . 

  :       
 ;    ,  ;   

      ;      
    . 
          

.          
 ,      ,    ,   

      .    
,    ,      ,   

    .   ,     
    -  ,    

   ( . 2 ). 
 

 
  

 
 

 
 -     ;  -     ;  

 -     
 

 2 –     
 

-           
' ,   ,     . 

 ,      ,  
  .       

   .   ,     
 ,      20 .,  40 

,   -    4 : 1 ,   420 
° ,  500        40  100  . 

   ,      
.        

 20 .  ,    50 %   , ,  
         . 

    1 .       
 ,         , 

      10 .      
      100 .     

    1      100 .   
     ( . 2 ).  

       ,  
    : 

         
        1…3  . 



ISSN 2414-3820 ,     , 2017, . 47, .

 

 
 162

            
  " - - "   10…20 . 
 '       

   ,     , 
          

        .  
  '         
.        ,   

. 
       

         
  .       

    .    
   :    

 (     )     
1...540° ,           

,        . 
           

20…200     ,    ,  .  
    ,  ,    

    0,5  24 . 
    ,      

,           1…5   
 ( )   3…15      

     .      
 . 

     -21    
   20 .  

        
        

.  
     3 .    ,   

    .      
      .  

  1,8 / .     ,     
     ,     

 .          
150  140 .  , ,    ,   

     .  ,   
    .  ,    

   4   ,    .  ,  
     ,      
      . 

   ,  ,  
,           

 . ,      '    
          , ,  

 ,           
   .  ,    ,   



ISSN 2414-3820 ,     , 2017, . 47, .  

 

 
 

163

     ,   
     ,   -  ,  

 . 
  ,         

 . ,       15%    
  6       20 .  

  ,       
  '    .      

    :     
    .  , ,      

      . , , 
'      .  ,  

          
    ( . 2 ).  

 ,     ,   , 
   ,   ,      
  .        

       ,   
 .        

   5 .       
,         ,  

 10%.          . 
      5    480 °  

    20  ( . 3). ,   
        , 

      ;     
  (   100 ) .     
   ,      
,        .  

,  ,     20      
         . 

 

 
1 -  ; 2 -        

 3 –        



ISSN 2414-3820 ,     , 2017, . 47, .

 

 
 164

 ,   ,     
   :   ,   

  .     : 1)  
   5 ; 2)      

 5-15 .   1500 ; 3)      
1,33 ; 4)     (  - ,   - )  

          
 500-1100 ; 5)    .   

   (10-20 ); 6)     
      . 

        
         
          

   ,        – 
 .  ,  ,      

. ,         
 ,    . 

   ,     (  
 )       

     .      
    .        
   15-30 .      

   ,          
     .     

     . 
,    (  )     
.     ,     

  .       ,   
      ,      
      .   

 ,        
 ,   .      

. 
          

 .   5-20 .       
 =  200 ,   30…40   ,    ,  

        
  –     .     350  –   

5… 10      ,     
     . 

          
  .     540  –  30…40   ,  

  ,        
    –     .   
       420 ,   30…40   ,  

  ,        
    –     .  ,  

   1100 ,        420  –  



ISSN 2414-3820 ,     , 2017, . 47, .  

 

 
 

165

5...10      ,     
     .     

    ,      
 . 

.       –  
  4:1   40 ,  420 ° ,  500   1  

    100       
  . 

         
         

     .    
  ,     . 

         
20            

  . 

  
1. Aluminium alloy composite material with intermetallic compound finely dispersed in matrix amond 

reinforcing elements. . 5449421 ,  C22C21/00. . 12.09.95. 
2. Leichtmetallkolben.  4019983 ,  02 /04. . 02.01.92. 
3. Yamaguchi Hiroshi.       //Intern. Combust. 

Engine - 1990 – 29, 12- . 57-62. 
4. Murakami Shoji. Plasma jet spcayed alumina coating on automobile piston // SAE Techn. Pap. Ser.- 1987, 

870158, p. 179-184. 
5. Bransden A.S. Et al laser hacdening of ring grooves in medium speed diesel engine piston// Surface Eng. - 

1986, 2, 2, p. 107-113. 
6.    . . 2167326 ,  02 /00. . 

20.05.2001. 
7.  . .,  . .,  . .  .  -   

    21  2, 5 2.5 // 4 . .   . ., , 4-7 . 1990: 
. . - , 1990. - . 58-59. 

8. -  P.,  . .,  .  .   .: .  
. /  . . . . – .: , 1990. – 279 . 

9. Jom Larsen-Basse. Surface engineering and the new millennium // Surface Engineering. – 1998. – V. 14, 
2. – P. 81 -83. 

10. Stupnicki Jacek. Trends of experimental mechanics // Mech. teor. and stosow. – 1996. – 34,  2. – P. 
207-233. 

 
Borys Ljashenko, Prof., DSc 
National Academy of sciences of Ukraine G.S. Pisarenko institute for problems of strength 
Sergiy Markovich, Assos. Prof., PhD tech. sci, Sergiy Myhajlyta, post-graduate  
Central Ukrainian National Technical University, Kropivnitskiy, Ukraine  
Development of the Technological Process of Vacuum Nitriding of Engine Pistons in the 
Pulsating Plasma Beam 

Principal reasons which hinder the decision of task of improvement of auto of tractor engines internal 
combustion on the base of application of strengthening ionic nitriding layers are certain in the article, in 
particular it is not enough to high-rate of satiation of superficial layers of metal nitrogen (through low working 
pressure of gas) and possibilities of transition of glow-discharge in arc, that can result in melting of surface of 
detail which is processed. Effective technology of a vacuum nitriding is developed in the pulsating bunch of 
plasma. The method of the effective cleaning of surface of pistons is thus applied by cathode   dispersion in an 
environment  an argon is hydrogen, that is instrumental in forming of even treatment. Correlation is an argon – 
hydrogen at cathode   dispersion is 4:1 at to pressure 40 Pa,  to the temperature 420 ° , to tension 500 V during 1 
hour at duration of action of impulse 100 mkm effectively clears a surface and instrumental in forming of even 
treatment. 
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Application of periodic alternation of cycles of satiation and dispersion of the nitrided layer allowed not 
only to accelerate the process of diffusive satiation but also control it. Periodic alternation of cycles of satiation 
and dispersion of the nitrided layer at the maximally possible decline of saturant ability of atmosphere in the 
conditions of cyclic change of temperature promotes  the coefficient of diffusion.  

Effective technology of the ionic nitriding of aluminium alloys  is developed in thick layers to 20 mkm 
with providing of forming of homogeneous, firmly coupled with basis layers on all of details of party. 
auto-tractor engines, piston heads, vacuum nitriding in a pulsating plasma beam 
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