
 160 . 13. . 2 

 [669 – 131: 669.14]: 620.178.3 
 

 
 

., . * 
 

. (0619) 42-13-54 
 

 -
. , -

 
. 

 
 – , , -

. 
 

.  
, -

.  
-

. , -
 ( ) -

, -
-

 – . 
.    

, -
-

. -
.  

.  
-

 (0,09%)  (0,40%)  
 

.  
. -

.  
 N – , 

.  
 – 50000 , -

. -

                                                             
© . . 



 161 . 13. . 2 

   
 [1]. 

,  
 [2, 3]: -

, -
. 

 
-
-

. -
 

0,35% , , 
. -

,  
-

. -
, -

. 
, -

, , -
 

 ( . 1, ). ,  
-

,  
,  

 ( . 1, ).  
,  

   
 ( . 1 , ).  

-
 09  40  

: . 
 

. -
. 

,  
-
-

,   , -
. ,  

 
,  

 ( . 1). 



 162 . 13. . 2 

 
) 
 

 
) 

 
) 

 
) 

 
. 1 – : 

) 09  Al .; ) 09  Al .; ) 09  Al+Ce .; 
) 09  Al+Ce . 

 
 

 1 – -
,      

09 , 40  50  

 
 

-
 

th * fc   

1/2 N, . 
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1/2 

09  

11  13 21 70 10,6 45,05 

11  13 20 60 6 39,02 

12  14 22 80 10,9 66,5 

12  14 22 80 8,6 60,1 

50  
41  12 23 89 8,8* 65,05 

41  12 22 70 5,8* 54,82 
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50  
42  8,3 20 91 9,0* 86,6 

42  8,3 20 91 8,2* 76,8 
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THE RISE OF FORGING STEELS ENDURANCE 
 

L. Bunina. 
 

Summary 
The low-cycle endurance of manganese steels for forging is given. 

There was shown that deoxidation of steel by aluminum and ferroce-
rium reduced anisotropy of properties.  
 


