
ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

213

 621.891 

. . , ., -  .  
  , . ,  

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

E-mail: koss1983@meta.ua 

   65    
-     

    
 

  ,         
  65    -       , 

  . 
 65 , ,  , ,  

 
. . , ., -  .  

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

  , . ,  
   65    -    

    
  ,   ,     

    65    -      
 . 

 65 , ,  , ,  
 

 .   ,    
   –      

. 
      

   ( )  ,     
  – .     -

   .        
      40%    
.         

   65 ,     ,  
         65    

-          
  [1]. 

    .     ,  
   ,  . .  [2], . .  

[3], . .  [4], . .  [5]  . 
          

.       
  ,       

___________ 
© . . , . . , . . , 2016 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 214

,    .   
 . .  [6], . .  [7], . .  [8], . .  [9], 

.    . 
   . .   . .   

       [2]. 
. .  ,        

 ’    ’        
  .   . .   

     ,    
           [4]. 

          
       .  [10] 

        
     .      

  :    ;   ; 
  ;   ;      
. 

        
  [10]. 

. . .  [5]  ,    
              
:        ;    

 ,    . 
       

 ,      ( ).  
    ( . 1)     

  [5]. 
   (  1),       

’         , 
   ;         

            
    (     )   Fi, 

   .     ’  
   [11]. 

 
 

 
 –       , )      

 . Ri  –     ,  –  , 
    , Fi –   ,        

    (      ) 

 1 –        

)  )  



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

215

          
,       .    Ri 

      ’      ( . 1). 
  ,        ,  
  : 

 
( ; ; ; )f R F ,                                            (1) 

 
 Ri  –     ; 
 –      ( ,  

,  ); 
 –  ,      ; 

Fi –   ,        
     (     
 ). 

        ,  
   ,        

  : 
-   ’  ;   

     ;   ’ ; 
-   ’  ;   

     ;   
’  ; 

-  ’      . 
         

    . .  [3]. ,   
 ,    (   ,  

,  ),      . 
,       (  )   [5] 

 ,   : 
 

n D di i i
M Ri

,                                                   (2) 

 (ni), M(Ri)  M(Di-di) –  ,    ,  
    ,        . 

    ( )    ,  
            

,      .  
. . .  [12] ,      

   ,       
.  . .  [13] ,     
        
,         

. 
 ,       

        
  [5,13].      

        : 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 216

 

.                                                                (3) 

 
   [5,13],      

=0,5…0,7.  <0,5     (    
   ),  >0,7,   . 

      ,  
    ,     

,         
’  ,       

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

        ,  
,    ,       

.          
 ,     .  

 [13] ,      
         . 

      0,8    
: 

 
n

n ìb H ,                                                              (4) 
 

  –   ; 
b  –  ,     ; 

 –  ; 
n –    <0,6       

  . 
 [5] ,         

  (   )       
   .  [5] ,  , 

   ,     
     ’ .  

  [13]   ,     
   : 

 –      ; 
–     ; 
–  ’   ; 
–    . 

 .   –      
         65    

-       . 
 .     ,  

   ,   ,  
          

 .  



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

217

 . 1  -   ,    
   . 

 
 1 –     

 , %     
  100 (   80-100 , K =1,93) 0 

 95 5 
 80 20 
 50 50 

 10 90 
        

,    65 ,  65   ’   810…830º   
        460…480 º     

 (   450 ,  45 ,    35 º ) 
     58-64 R .  

       
  ( . 2)       

          
   . 
 

 2 –       

   ,  , 
 

 1 40-50 13,87 
 2 50-60 7,93 
 3 60-80 6,43 
 4 80-100 1,93 
 5 100-125 1,87 
 6 125-150 1,91 
 7 150-180 1,9 

    1000-1300 / 2. 
        
        

.     : W – , / ,  
 :    , . 

           
  .  

        : 
W – , / . 

   :  ;      
. 

      ,  ,  
  ,   : 

 
0 0 1 1 2 2 12 1 2b x b x b x b x x  ,                                             (5) 

 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 218

 y –   ;  
b0, b1, b2, b12, –  ,     ’   
  ;  
x1, 2 –  . 

     ,  
 ,      . 

        
2-   ( . 3 ) 

 
 3 –      

    
  -

  , 
  

   
/  ( / ) 

   1 2 
  1 122,6 256,58 (15,36) 
  -1 9,807 125,28 (7,5) 

 
          

 ,   . 4. 
 

 4 –    
  0 1 2 1 2 
1 1 1 1 1 
2 1 -1 1 -1 
3 1 -1 -1 1 
4 1 1 -1 -1 

 
     « ». 

 .    ,    
  ,    ,    .  

         
   ( )      

,  .. 
      : 

 
Im=f( ) ,                                                            (6) 

 
  –     ; 
 –   . 

   65   : 
 

23 0,6 0,0002 0,0031mI E ,                                   (7) 
 

 R2=0,9773. 
 

 R2=0,9741. 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

219

0

0,005

0,01

0,015

0,02

0,025

0,03

0 20 40 60 80 100
  , %

 
, 

/

 65    65  ( )  65  
 2 –          

   65   ’   810…830º    
       460…480 º : 

 
24 0,6 0,0002 0,0044mI E ,                                  (8) 

 
 R2=0,9793. 

   65 : 
 

24 0,6 0,0002 0,0052mI E .                                 (9) 
 

     (  .2),    65  
    20…30 %,    –  70…80%. 

     :    
   (  )      

. 
   . 2,       

  50%,         . 
     -   ,   

         . 
      ,  

   ,       .  
      : 

 
Im=f( ) ,                                                       (10) 
 

  –   , ; 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 220

Im –   , / . 
   65   : 

 
21 0,6 0,0004 0,0065mI E ,                                   (11) 
 

 R2=0,9817. 
    65   ’   810…830º    

       460…480 º : 
 

22 0,6 0,0005 0,0093mI E ,                                (12 ) 
 

 R2=0,9798. 
   65 : 

 
21 0,7 0,0001 0,00164mI E ,                              (13) 

 
 R2=0,6102. 

      ( . 3). 

0

0,005

0,01

0,015

0,02

0,025

0,03

0,035

0,04

0 20 40 60 80 100 120 140 160 180

  , 

 
, 

/

 65    65  ( )  65
 

 3 –        

    :   
    100      

.       
      .   

     ,     
   ,   .     

      [12]. 
       . 

       ’   



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

221

,         (  
  ),         

 ,      .  
       65    

40-45 .       
.     65 ,       

 ,     =13,87     
 .  [5] ,         

11,25       . 
         

 .       20…40%,  
    ( )     

  . 
          

      ,   
 [1].            

    . 
    65    : 

 
 1246,237 13,378 1,918 0,01W p v pv . (14) 
 

   (14)   . 4. 
 

 
 4 –   

W
    p     v  

   65   

  65   ’   810…830º       
    460…480 º     : 

 
 456,516 3,223 0,911 0,0066W p v pv .                      (15) 

 
   (15)   . 5. 

  65     : 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 222

 386,321 2,744 0,807 0,0059W p v pv .                   (16) 
 

   (16)   . 6. 
 

 
 5 –   W     p      v  

   65  ’   

 
 6 –   

W
     p     v   

   65  

         
.   ,        

 ,      . 
.     ,    

  ,  ’     
   . 



ISSN 2414-3820 ,     , 2016, . 46 

 

 
 

223

        65  
       15…30%,     

60..80%,     (   ). 

  
1.  . .         

  [ ] : . . . : 05.02.04 –      
/   . – , 2013. – 217  

2.  . .   [ ] / . . , . . . – .: , 1970. 
– 252 c. 

3.  . .    [ ] / . . . – .: , 1962. – 382 . 
4.  . .     [ ] / . . . – .- .: 

, 1959. – 476 . 
5.  . .    [ ] / . . . – .: 

, 1976. – 271 . 
6.  . .     [ ] / . . . – .: , 

1948. – 98 . 
7.  . .  .        [ ] / . . 

 – .: , 1977. – 310 . 
8.  . .    ,    [ ] / . . . – .; .: , 

1947. – 219 . 
9.  . .    . [ ] / . . . – .: , 1970. – 247 

. 
10.  . .   [ ] / . . , . . , . . 

. – .: ,  1990. – 224 . 
11.  . .        

 [ ] : . . . : 05.02.04 /   . – , 
2007. – 182 . 

12.  . .      [ ] / . . , . . 
, . . , . . ;  . . . . – : . , 2011. 

– 333 . 
13.  . .        [ ] / . . 

 – .: , 1995. – 336 . 
 
Volodymyr Dvoruk, Prof., PhD tech. sci  
National Aviation University, Kyiv, Ukraine 
Kostiantun Borak, Ph.D tech. sci., Sergii Dobranskyi, post-graduate 
Zhytomyr Agrarian and Technical College, Zhytomyr, Ukraine 
Investigation of the durability of steel 65  with different physical and mechanical properties in wear in 
abrasive mass 

The purpose of research – to investigate the influence of nature and abrasive hardness and pressure 
abrasive wear resistance to steel weight 65  with different physical and mechanical properties in wear in 
abrasive mass. 

The work for predicting the durability of the tillage work reinforced by electrical discharge machining, 
studies were conducted relative and absolute wearing ability of soils with different fractional composition, and to 
take account of the impact speed and pressure of the soil surface was made two-factor experiment. The criterion 
of optimization in the studies were offered: W - durability km/h. 

As a result of the research might draw the following conclusions: 
- increased durability samples at reduced speed, due to the increase of dynamic loads on the surface 

friction. 
- surface wear resistance is significantly reduced with increasing pressure on the specific sample is 

explained by the fact that the increase in pressure may cause such negative processes as mikrorizannya metal 
surface with abrasive grains. 

- 65 G enhanced wear resistance of steel during quenching and tempering average of 15 ... 30%, the 
electrical treatment to 60..80% despite external factors (pressure and speed). 
steel 65G, durability, mass abrasive, wear, hardness 
 

 03.11.16 


