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. 1 -  ( )   f (1, 2),     (3), ( ) 
  2    (4, 5)    n   

( )    (   392 ).  6    
n               

11(WC)-  (    [4] 2    5·10-4).  : 1, 3, 4–  
; 2, 5 –    ; 6 –  .   - 
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Kinetic and mechanochemical peculiarities of the microstructural transformations for friction 
surfaces of a martensitic steel  

Mishchuk O.A., Tsapliy M.P.  

Abstract. The correlations between dynamic processes in a contact friction zone for the hardened 
kinematical pair which was produced from a steel of martensitic class, and micro-structural transformations 
of friction surfaces are investigated. Both tribological characteristics and acoustic emission signals, 
generated by the friction zone are analyzed at the periodical changes in the rotation rate of a counter-body. 
The friction surfaces are studied in the stages of their microstructural transformations by the methods of 
optical and scanning electron microscopy and Auger spectroscopy. The natural nexus between originations 
of different surface microstructures and its kinetic dependency by the competition between the parallel 
activated tribochemical processes, such as low-temperature martempering, oxidation, mass transferring of 
microstructural nanofragments and nanocomponents of lubricating surroundings and, in particular, 
colloidal heterogeneous fillers are found.  
Keywords: martensitic steel, friction kinetics, acoustic emission, surface microstructure, microprobe Auger 
analysis, lubricating material, colloidal heterogeneous filler.  

73



      
      

 . .,  . .  

.          
  ,     ,  

   .   
    ,   ,   

   .       
         

- .        
        
  :    

, ,      
 ,  ,   .  
 :   ,  ,  , 

 ,  - ,  ,  
 . 

   
1.  . .         

 //  . – 2000. –  1. – . 22–26. - [http://technological-
systems.com/index.php/Home].

2.  . .,  . .       
      //    : .-

. . – .: , 2010. – . 54. – . 121–133. -
[http://jrnl.nau.edu.ua/index.php/PTZ/article/view/3196/3154].

3.  . .,  . .       
   //    . .– .

. – .: .– 2011. – 56. – . 151–165. -
[http://jrnl.nau.edu.ua/index.php/PTZ/article/view/3349/3302].

4.  . .,  . .,  . .     
     //  . – 2011. –

 2 (55). – . 29–35. - [http://technological-systems.com/index.php/Home/ /article/view/412/420].
5.  . .  -    

  //    : .- . . – : - , 2010. –
. 53. – . 59-70. - [http://jrnl.nau.edu.ua/index.php/PTZ/article/view/3642/3701].

6. Mishchuk O.A., Kobylyansky E.V., Tsapliy M.P., Ishchuk Yu.L. Peculiarities of lipophilic calcite
nanocomposites induced by unstable components / Book of Abstracts for Ukrainian-German
Symposium on Physics and Chemistry of Nanostructures and on Nanobiotechnology, Kyiv,
Ukraine, September 21-25, 2015. – Kyiv: TOV “TIM-SERVIS”, 2015. – P. 74.

_________

      ,   . . (  
  )        .  

   ,          
   Mechanics and Advanced Technologies.  

 «  ,    »,  2019 

74


