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Abstract. The application of ion-plasma coating of the TiN-Cr2N system has been proved to be the 

most reasonable method to increase the resource of cutting elements, motor grader blades in particu-

lar. The results of laboratory investigations and field tests of ion-plasma coating on the surface of mo-

tor grader blades quenched with high-frequency currents have been given. It is shown that ion-plasma 

coating allows to increase the resource (to decrease wear) of the cutting elements 1,7 times. 

 

Key words: resource, cutting element, ion-plasma coating, load, wear, motor grader, knife. 
 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
274 

 

 

      
    ( ) 

-   ( ) -
     

 .   
    -

     -
    -
,      

   .   
    ,  

    -
   -

  ( )  -
   . 

 

  

 

     -
  ,   -

, ,   
 [1]. ,     

[1, 2],   -
,   -
 ,  ,   -

.     
   ( ) 

[3].     -
     -

     -
  [4].   

 –  -
  [1].     

,    -
    « -

»     
[5].  
 

     -
  ,  -

   38 2 .   -
  ,   TiN, 
    

,    3,0  [2].   
   [5] ,  

 Ti-Cr-N   -
  .  -

   [6]   -
  Ti-Cr-N,   

,   -  
  .  

,    -
,  , -

   6 5 3- , -
  2,3 . 

 , -    

     

     -

    ,    -

    

     

  . 

 

    

 

      

     

   ,  

     

 –  . 

 

  -  

      

 

      

  -2   « -

» ( . 1),   -

  ,   -

. 
 

 
 

. 1.      

   -2: 1 – ; 

2 – ; 3 – ; 4 –  -

    (  

) 

 

      -

  -

  65    55HRC. 

     , 

      

    ( -

)  .    -

  Ra   , 

     -

  -2,  0,4 .  

     -

  ,   -

   65  ( . 1) -



Ве ник ХНАДУ, вып. 65–66, 2014 275

      -

 ( ),    -

. 

 
 1      

,     65   

    

 

 , % 

C Si Mn Cr Ni 

0,68 0,22 1,05 0,03 0,07 

 

   50 ,  – 

12 ,   – 10 ,  

  – 500 / .  -

      , 

   - - -32  -

      

  0,4 . 

 

     

     

  -2,   -

     200 , 

     

    -

. 

 

  ,   -

 ,  . 

    -

   15   , -

   .   

   4  45  

       

 50  (  ), 100  (  

), 150  (  )  200  ( -

 ). 

 

      

      -

    -200 -  

   ±0,0001    -

   . 

 

   8   

    910 º   -

 3–4 .     

    3   8  

   TiN, MoN, TiN-

Cr2N . 

 

    

      

     

    . -

   -

    

   0,20  -

  0,9. 

 

     

-2   . 2. 

 

0

2

4

6

8

0 50 100 150 200

, 

Wх10
-3

, г

 
 

. 2.   W   

   65   -

  P: 1 –  ; 2, 3, 4 –  

, , MoN, TiN  TiN-

Cr2N  

 

 ,   . 2, -

,      

    -2 -

   -

   .    -

  ,     

      -

  .   

      

   ,  

,   –   -

,      N-

Cr2N (  2,78    50    2,08 

   200 ).    

 N  N     

      

,  ,    

 N-Cr2N.  

 

 ,    

(  ) ,  

    65 ,  

  N-Cr2N. 

 

   -

     -

   -

 ,  ,  

  -180,  -

  «  »  

 «  ». 

1 
2 

3
4



Ве ник ХНАДУ, вып. 65–66, 2014 

 
276 

     

.    , 

   65    

    ( ), -

    .   -

       

  0,32 ,  -

    TiN-Cr2N 

( . 3). 

 

 
 

. 3.      (1) 

  TiN-Cr2N (2) 

 

   ,    

 TiN-Cr2N,     

,    , -

   .   -

       

   ( . 4):    

    -

,    ,  

      

 TiN-Cr2N,    -

       -

   . 

 

     

   -

   150 .- ,   -

,    -

 ,   

   . 

 

 
 

. 4.    -180  

: 1 –   ; 2 – -

     TiN-Cr2N 

      

150 .-     -

     

.     , 

      -

 10:1.     -

   ,  -

     

(  5).    -

     -

   .   

      

,    –  .   

,    . 6,  

   . 

 

    
 

. 5.   -

      

   -

 -180 

 

     -

    -

    .   

    

,     -

 ( . 6). 

 

 
 

. 6.     

 

     

     

   

Canon MP280.     -



Ве ник ХНАДУ, вып. 65–66, 2014 277

  12  -

      12  

     

150 .-     

-3D V12   

     12  

  .    

  ,   -

,     

   ,   

     90° -

   . 

 

    

     

. 7  8. 

 

 
 

. 7.     

   TiN-Cr2N 

 

 
 

. 8.   , -

  ,  -

 

 

    -

     

       

     –     -

    TiN-Cr2N.  -

    

    -

   3 %  -

  0,9.  

 

   -

      

  -180    

150 .-    . 9. 

 

 
 

. 9.      

   TiN-Cr2N  -

   150 .-  

 

   . 9,     

       

   – 1,226   

1,759  .   

,       

    -

    ( -

).  ,  -

      

     

. 

 

   ,     -

       -

      

3 %,  ,   -

     -

  .    

     ,  -

   TiN-Cr2N. , 

,      

    TiN-Cr2N  1,62  

1,63   .  -

     , -

  ,  1,61  1,57  

 .   

   (    -

       ), 

 ,    

     -

 ,     

.      

   TiN-Cr2N  1,58  

,      

.    ,  

 ,    2,79 ,  

   ,    TiN-

Cr2N, – 1,75 ,    1,6  

,     .  

     -

     

    ( . 7). 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
278 

     

   150 .-  -

 ,      

  ,   

  ,    

  . 

 

 ,  ,   -

     -

  TiN-Cr2N   -

  (   1,7 ), 

     -

 ,  ,   -

  . 

 

 

 

  TiN-Cr2N   

 ,   

 ,    ( -

 )     

1,7     , -

   . 

 

 

 

1.  . .    

-   / . . , 

. .  //   

 . – 2009. – №3. – . 53–

56. 

2.  . .  -  -

   ’є  -

  -  

 : . .   

.  . . : . 

05.02.01 « » / . . -

. – , 2010. – 19 . 

3.  . .  -

      

  / . . , 

. . , . .  // 

 : -

  :  . -

. ., 26–30  2005 .: – ., 

2005. –  . 665–666. 

4.  . . -    

   -

   / . . , 

. .  //     

    -

. – 2009. – №1. – . 71–77.  

5.  . .  -  -

    

  - -

 :  /  

. . , . . , . . . 

– .: , 2012. – 112 .  

6.     

  -

   /  

. . , . . , . . -

, . .  //  

: . . . – 2008. – 

. 23. – . 116–119.  

 

: . . , , . . ., 

. 

 

    10  

2014 . 

 

 

 

 

 

 

 

 

 

 


