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Mathematical justification of technological process work of corn picker multifactor action 

The aim is to study work pick plate separation machine heads by developing a mathematical model of the 
process separation heads at complex combination of several forces 

In the work study the basic methods of separating the cobs from the stalks. Developed a mathematical 
model the process of separating the cobs with a combination of many forces, which gives you the opportunity to 
establish patterns of changes in the basic kinematic parameters of the picking machine multifactorial action. Based 
on these equations are defined ways further development of corn-harvesting technical new generation. 

As a result of the research means separation of ears basic mathematical model separation machine heads 
the combination of many forces, which makes it possible to change the basic patterns of kinematic parameters 
separation machine heads multi-unit action. 
stretch rollers, pick plate, separation machine heads 

 
 08.11.15 

 
 
 

 631.331.533.6 
 

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

alona197@mail.ru 
 

    
  

  
         

 .       .   
          

      .   
            

         ,  
,       

   ,  ,   , 
,   

___________ 
©  . .  , . . , 2015 



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

 

 79

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

      
 

        .   
    .        
          

 .         
            

  ,  ,       
   ,  ,   , , 

  
 

 .   ,     
       
    .    

        
       .   , 

   ,      
 ,      .  

    .    
   ( )     

  .    .   . . 
     ,  
    :       

  .      
   . 

   [1, 2, 4, 8]     
 ,      

       , 
   . 

,  ,     ,  
 ,   , ,     

,   ,      
  100-200,       , 

,    ,     
 .  ,       

,       .   
          

  ,         
( , , , , , ,   .),   

   .      
          

. 
  –     

. 
  .     

         
   ( .1).      , , 

  , , , ,  
(   ), .    

    .      



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

 

 80

     .    
 . 

    ,   ,   
,  ,    ,  ,  

 ( .2).         
 ,  –   ,  

-  ,  ,    
    ( .3). 

 

 
 

1 –  ; 2 – ; 3 –  ; 4 – ; 5 – ; 6 –   
; 7 – ; 8 – ; 9 – ; 10 –   ; 11 –  

 

 1 –        
 

 
 

 
 

1 – ; 2 –   ; 3 –   ; 4 –  ; 5 –   
 ; 6 –  ; 7 –   

 

 2 –    
 



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

 

 81

 
 

1 –   ; 2 –    ; 3 –  -
 ; 4 –  ; 5 –    ; 6 –   

 

 3 – -     
 

   :    
   .    5 .1  

       3   
 1  59 -1.        

 2,      ,   
          

  . 
    ,     

 10   9      0,1  70 . 
     8. 
         . 

   ,      
 ,        

        .  
         

 . 
    ,      

   ( )   n1 = 10 -1, n2 = 20 
-1, n3 = 30 -1.         
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, /30c 
 X1 X2 X3 X4 
      

 . 30 +1 0,6 +1 34,3 +1 7,77 +1,5 
 . 20 0 0,5 0 24,5 0 4,0 0 

 . 10 -1 0,4 -1 14,7 -1 2,77 -0,5 

Y 

 
              1                +1                        +1                     +1               +1,5                  220 

                 2                +1                        +1                     +1                -0,5                  469 
                 3                +1                        +1                      -1               +1,5                  176 
                 4                +1                        +1                      -1                -0,5                  377 
                 5                +1                         -1                     +1               +1,5                  169 
                 6                +1                         -1                     +1                -0,5                  307 
                 7                +1                         -1                      -1               +1,5                  108  
                 8                +1                         -1                      -1                -0,5                  314 
                 9                 -1                        +1                      +1              +1,5                    75 
                10                -1                        +1                      +1               -0,5                  163 
                11                -1                        +1                       -1              +1,5                    62 
                12                -1                        +1                       -1               -0,5                    95 
                13                -1                         -1                      +1              +1,5                    60 
                14                -1                         -1                      +1               -0,5                    82 
                15                -1                         -1                       -1              +1,5                    44 
                16                -1                         -1                       -1               -0,5                    81 
                17                -1                        +1                         0                   0                    75 
                18                -1                          0                       +1              +1,5                    79 
                19                 0                        +1                       +1                   0                   231 
                20               +1                          0                       +1                   0                   406 
                21                 0                         -1                         0                -0,5                  203 
                22               +1                         -1                       +1                    0                  360 
                23               +1                          0                        -1               +1,5                  175 
                24                 0                           0                       -1                +1,5                 121     
                25                 0                         +1                        0                +1,5                 259 
                26               +1                         +1                       -1                    0                  378 
                27               +1                          -1                        0                    0                  340 
                28               +1                           0                       -1                    0                  341 
                29                -1                          -1                        0                -0,5                    93 
                30                 0                          -1                       -1                    0                  170 
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Simulation parameters of the sowing vegetable planter 

We have the task of creating a sowing machine with a diameter of attracting holes and press the removal 
of seeds, which could provide the seeding of small vegetable seeds (peppers, cabbage, tomatoes, eggplant, lettuce, 
radishes, parsley, etc.), Cultivated in greenhouses and outdoors. This solution will simplify the design of the 
sowing and ensure high availability of the machine to work without changeovers. 

The paper presents the research on the experimental determination of the parameters stand sowing 
apparatus. The limits of the optimal parameters and their values. For a fixed range of parameters sowing apparatus 
constructed a mathematical model of the seed and determine the optimal parameters of the suction opening. 
Construction of mathematical models of vegetable seeds allow depending on the tasks to determine the optimal 
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frequency of the rotor speed sowing apparatus for a given seeding rate, seed culture, the diameter of the suction 
hole and the amount of pressure. 

For a fixed range of parameters sowing apparatus constructed a mathematical model of the process of 
seeding and determined the optimum diameter of the suction hole equal to 0.00054447 m. This result is consistent 
with the theoretical conclusions. To ensure standards when seeding pepper the pressure should be taken at the 
upper limit, while sowing the seeds of tomato and cabbage - on the bottom, the diameter of the suction cup you 
can take 0.5 mm to the positive tolerance of up to 0.03 mm. 
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