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       5 ( . 1).    
 4        3.   
      ,   ,    

 2 ,         .  
,    ,         

 6. 
    – 50. 

     : 
,          

(0, 20, 40, 60, 80 ); 
   (100, 150, 200, 250 ). 

 : ,  (HDPV), . 
  . 

 
 1 –        

     (K , %). 
 

   
  , 

. 
  

, . 
  , 

. 

 
 

V, /  
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 

1 0,57 0,54 0,42 0,28 0,11 0,52 0,48 0,36 0,25 0,08 0,257 0,228 0,160 0,110 0,040
3 0,56 0,53 0,41 0,26 0,11 0,51 0,47 0,35 0,23 0,07 0,245 0,222 0,160 0,110 0,040
5 0,55 0,51 0,39 0,25 0,09 0,50 0,45 0,34 0,21 0,06 0,231 0,218 0,155 0,106 0,037
7 0,53 0,50 0,38 0,24 0,08 0,48 0,43 0,32 0,20 0,05 0,221 0,210 0,150 0,100 0,034
9 0,52 0,48 0,37 0,23 0,07 0,46 0,41 0,31 0,19 0,04 0,201 0,181 0,140 0,100 0,030

11 0,49 0,46 0,36 0,22 0,06 0,42 0,40 0,30 0,18 0,03 0,191 0,168 0,120 0,080 0,028
:  . 

 

 
 2 –        

         
   (K ,%).  : . 

  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5-80 . 
:  . 
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 3 –        
         

   (K ,%).  : . 
  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5-80 . 

:  . 
 

 
 

 4 –        
         

   (K ,%).  : . 
  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5-80 . 

:  . 
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 . 1   ( . 2, 3, 4) ,        

     ,    
   . ,      

   ( . 5, 6, 7). 
 

 2 –         
    (K ,%). 

 

   

  , .   , . 
  , 

. 

 

-

 

V, /  
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80

1 0,23 0,18 0,15 0,11 0,05 0,08 0,07 0,05 0 0 0 0 0 0 0 

3 2,49 2,20 1,81 1,31 0,39 0,92 0,81 0,59 0,46 0 0 0 0 0 0 

5 7,72 6,30 5,01 3,42 1,18 2,91 2,52 1,80 1,32 0,41 0 0 0 0 0 

7 14,83 12,31 9,68 6,52 2,34 5,83 5,12 3,62 2,81 0,91 0,60 0,48 0,31 0,23 0 

9 24,18 20,81 18,82 12,91 4,31 12,61 11,21 7,91 6,22 1,94 1,31 1,12 0,94 0,61 0 

11 34,12 31,61 26,32 17,61 5,92 17,11 15,32 12,12 8,11 2,73 1,42 1,31 1,12 0,64 0 
:  . 

 

 
 

 5 –      (K ,%)  
     (V, / ).  : c . 

  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5-80 . 
:  . 
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 6 –      (K ,%)  
     (V, / ).  : . 

  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5-80 . 
:  . 

 

 
 7 –      (K ,%) 

      (V, / ).  : . 
  : 1-0 .; 2-20 .; 3-40 .; 4-60 .; 5- 80 . 

:  . 
 

    ( )   
  ,        .  
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      .  , 
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        . 

      ,     
,       . 

   60-80       
 ,        

,   ,      . 
       ,  

        .    
        

(  1 /   11 / ): 
  : 0,23-34,12; 
  : 0,08-17,11; 
  : 0,0-1,42. 

 
 3 –         

  (K , %). 
 -  
,  

 
 , 

. 100 150 200 250 
0 27,14 29,17 31,61 33,81 

20 18,44 24,12 26,14 29,18 
40 12,32 17,56 20,80 24,11 
60 6,41 11,18 16,21 18,12 
80 0,51 1,03 2,11 4,42 

:  . 
 

 
 8 -    (K ,%)    

       ( , .).  
 : .   V=11 / . 

 : 1 – 100 , 2 – 150 , 3 – 200 , 4 – 250 . 
:  . 



ISSN 2414-3820 ,     , 2018, . 48 

 

 
 150

          
           

   ,      
        ( . 8). 

 
 4 –        

  (K , %). 
 -  

,  

 

 , 

 100 150 200 250 

0 41,08 39,16 38,03 37,42 

20 37,95 36,72 34,16 33,94 

40 35,12 33,18 31,82 29,48 

60 31,18 29,01 26,11 23,17 

80 18,94 16,04 14,85 12,04 
:  . 

 
         

         
( .9). 

 

 
 9 –    (K , %)    

       ( , .). 
 : .   V=11 / . 

 : 1 – 100 , 2 – 150 , 3 – 200 , 4 – 250  
:  . 
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 5 –     (K ,%)   

(W,%).  11 /  
 

 (W, %) 7,6 10,1 12,7 15,3 17,7 20,2 22,8 

 
 

 (K , %) 
23,9 18,7 14,8 16,1 20,5 26,4 30,9 

:  . 
 

       11 /    
      W = 12,7-15,3 %.    
 ,          
 .        

   . 
. ,         

     ,    
   .       

  .     
( )     ,     

   .         
  .       

 : - ,       
   .  ,      
         

    . 
          

 ,          
.        

   (  1 /   11 / ). 
         

          
       ,   

          
. 

         
        . 

,        
  W = 12,7-15,3 %,         

 .        
   . 

           
     . 
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Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Mechanical Grain Damage  

The objective of the article is to establish the influence of various factors on the ratio of the normal to 
the surface of the wheat grain velocity component after impact on the impact velocity (the analogue of the 
coefficient of instant friction which influences grain damage). Another objective is the study of the dependence 
of damage in the process of its interaction with the surfaces of working elements of machines on speed impact 
with the surface, its tilt angle, material, geometry and grain humidity. 

It has been established that when the angle of impact of grain with the surface increases, then the 
normal component of velocity after impact is reduced. It determines the rate of the dynamic load on the grain. 
Therefore, with the increaseof the angle of impact, the proportion of damaged grains decreases. Under impact 
loads, the destruction (damage) of grains takes place due to stresses (tension) that occur in the place contact of 
grains and the surface. The tension is directly proportional to the impact force and inversely proportional to the 
contact area.The contact area depends on the rate of the elastic deformation of the bodies: grain – surface, which 
increases with the decrease of the elastic modulus of the surface materials and grains. With the increase in the 
velocity of impact, the restitution factor decreases because part of the energy of grain deformation goes to its 
local destruction. At the same time, the values of the coefficients of grain damage increase accordingly with 
increasing velocity (from 1 m/s to 11 m/s). When impacting with the outside surface of the cylinder, the 
damagecoefficient of the grain decreases with the increase in the angle of impact and the decrease in cylinder 
diameter. It mainly happens due to reducing the damage of the shell, as this reduces the time of contact of the 
grain with a convex curvilinear surface after impact. 

When the grain impactswith the inner cylindrical surface, the degree of grain damage increases due to 
the increase in the time of the slip of the grain on the surface. It was established that the percentage of grain 
damage is the smallest in the range of moisture of the grainsat W = 12.7-15.3%, which can be rational in the case 
of clearing wheat grains by machines. Reducing or increasing this rate leads to the increase in the percentage of 
grain damage. 

Therefore, grain damage during the impact can be reduced by choosing rational technological modes of 
operation, the geometry of surfaces of working elements of grain cleaning machines and their coatings. 
damage, grain, impact, humidity, surface, material, velocity 
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