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 PV = b·a· ·[(sin +cos )/sin( + )]·V2,      (1) 
 

 PV –   ; 
b –        ;  
a –     ;  
 –   ;  
 –  ; 
 –  ;  

V –  . 
         

 ,   . .  [1]      
 ,   : 

 
     = ·(X+Z·tg ),         (2) 
 

  –       ; 
 –    ; 

 –      ; 
X,Z –  (  )      .  

      . , 
  . .  [5],       20  

30%        .  , 
            
.       V-   

  -  -2,2.       
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. .  [5,6],      
. . ,       

        .  
 .        

 ABC.       DEFG     
      

 
 dP = dPn + dPTP + PD, (3) 
 

 dPn–   ; 
dPTP –  ; 
dPD–    .  

 
 

 1 –        
 

  ,          
    [8]. 

 
 

 
 

 –   ;  – '     
 

 2 –          
  

    
 
  =0,5· · 2·[tg(45-0,5·( + ) +tg ]3·cos   (4) 
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  = 0,5· · 2·[tg(45- 0,5·( - ) – tg ]2·cos . (5) 
 

   
 

 dPn= Ea·dx. (6) 
 

  
 

 dPTP= ·Ea·dx, (7) 
 

  –      . 
    ,   

      
 

dP= dP ( ) + dPTp( ) =  ·{
2

2
2

)sin(
cossin

cos)
2

45(
cos

VtgtgH

P

Po
}· 

 · (cos ·cos  + sin ·tg 1)· dy·dz (8) 
 

  –     (      
( .2); 

 –        ( .1). 
           

    .      
,       .  

          , 
      , ( ).     

   ,       
 –           

 .           
   .     ,     

  .  
     ,     

          [6]. 
  : 

-  ,  – 660 
-  ,  – 22 
-     ,  – 31,5 
-    ,    – 17 
-  , /   – 7,5 
-    , / 2 –  3,8    

  : 
-  ,  – 0,45 
-    . . ,  – 0,59 
-     . . ,  – 0,39 

  ,   . .   , 
  30%,  . .    11%.   ,  

   . 



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

 

 
 

213

 . .         
       ,      30% 

  ,    V-   .    
      ,     

 ,        .  
 . .     ,    

,             
           

.  
      ,    

« »    . .  (     ). 
        ,   

 ( .3).          
      .      
    ,  ,   .   

            
 EF. 

 
 

 3 –       . .  
 

       2    
     : 

 

2
2(1 cos ) cos (45 cos

2 2TdP a R tg tg R d  .   (9) 
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Analysis of Known Mathematical Models of Interaction With a Soil Cutting Perimeterof 
Arbitrary Geometric Form 

The article analyzes a number of mathematical models of interaction with the soil environment of the 
working organ of an arbitrary geometric shape.  

The importance of such models is that they allow evaluating the efficiency of constructive solutions in the 
design stage of the machine development in comparison with the analog and prototype. The complexity of 
creating models is a large number of output parameters, which mostly depend on each other and are random. The 
adequacy of the model directly depends on the assumptions made and the design schemes that are taken as a 
basis. As for the soil-cultivating tools, mathematical models give a large error in the calculations. Not least, this 
is due to the fact that they are based on the same approaches and assumptions. The article traces in historical 
terms the development of ideas laid by Yu.A. Vetrov and A.N. Panchenko. 

An analysis of existing mathematical models showed that they have common elements: such as the 
distribution of operating forces, the refusal of the use of soil hardness in favor of specific particle adhesion, the 
final transition to the use of the concept cutting perimeter. 
internal tension, cutting perimeter,  support stand 
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