
 539.376 

      
       

 . . 
  . . .   , . ,  

. ’        
        -  

   ,       
. '       ,   

           
 .       

,             
    ,   ,   

.        
        JIS SNCM8,  SAE 4340, 

 30 3 ,   76S-T61    -3 . 
 :  ;   ;   ; 

  ;  . 

.         
        
       [1-3].    
         

     .   
        ,  

   ,     . 
,    '       

          
  .     '     

    ,       
 [1, 4].          
     [4]. 
   ,        

    [5, 6].   [6, 7]    
 ’         

     .      
     ’     

          
    . 

1.  .     
  ( . 1)         

        
. 1.         

-     ( ),      ( ) 

 «  ,    »,  2019 

50



 1.       

    -   P~  
    tM~ ,   

 bM~       tM~ .
 ~    ~     
     

,4
2
1

2

;;~
;;~

22
1

max

max

Yaa
a

a

Yaa

Yaa

ng
ng

(1.1) 

 a  –   ; a  –   ; maxa ,

maxa  –   a   a ; Y , Y  –      
    ; a1  –   

   ; ng  –  ,     
 ~   ~    ftn .

         
      [5, 6] 

0arccos20
2

 cos

1

n

a

n

a

n

a

n

a ,    (1.2) 

 n , n  –         0a   
0a   ;  –  .

    n   n       Rn  
  

qR

n

qR

n
nDqnDq

11
)1(

1;
)1(

1 , (1.3) 

 q , D   q , D  –  . 
         

         (1.2), 
         

   -     
,       . 

2.  ’  . '     Rn
         
        (1.2). 

    (1.2)    

12;1
22

1
21

n

a

n

a

n

a

n

a ,      (2.1) 

    cos   arccos       
. 

51



 ,         
        . 

  Rn   a    a      (2.1)  
 (1.3)   

q

a

q

aqRR nDq
Dq

n 1
2

1
2
11

1
1 22

,         (2.2) 

   aa  –   
q

a

q

aqRR nDq
Dq

n 1
2

1
2
11

1
1 22

.         (2.3) 

         . 
  Rn   a    a      (2.1)  

 (1.3)   
q

a

q

aqRR nDq
Dq

n 2211
1

1 211
,        (2.4) 

    –  
q

a

q

aqRR nDq
Dq

n 2211
1

1 211
,         (2.5) 

,    (2.2)  (2.3) ’    . 
3.      .

         JIS 
SNCM8,  SAE 4340,  30 3 ,   76S-T61   

 -3 .       [5, 6].  
 . 2,   ,       

JIS SNCM8       -  
   ,     (2.3),    

30 3   SAE 4340       

                 
. 2.  ( )   ( )     

    JIS SNCM8 ( )    -   
,  30 3  ( )   SAE 4340 ( )      :  

). = 0,25 ( ), 31  ( ), 3  ( ); ). a = 123 ( ), 180 ( ), 265 ( ) ;
). = 0,496 ( ), 0,868 ( ), 1,783 ( ) 

 «  ,    »,  2019 

52



 1.       

    ,     (2.3)  (2.4), 
   . 

      :  JIS SMCM8 
( q = 15,17; D = 2,79 10-48 1q ; = 0,519);  30 3  ( q = 15,38; D = 
7,60 10-46 1q ; q = 33,33; D = 4,45 10-87 1q ; = 0,69);  SAE 
4340 (q = 7,63; D = 4,68 10-26 1q ; q = 23,25; D = 6,34 10-64 1q ; = 0,44). 

 ,    . 2,    
 . 

Towards the analysis of fatigue life-time of prismatic rods under biaxial combined loading 

Golub Vladyslav 

Abstract. The problem of the fatigue life-time analysis of continuous prismatic rods under baaxial combined loading with symmetric 
cyclic tension-compression and symmetric cyclic torsion, symmetric cyclic bending and symmetric cyclic torsing has been solving. 
The solution is based on the ultimate state models, that establish the relationship between normal and tangential cyclic stresses 
amplitudes in the form of the exponential transcendential functions. The material constants are identified from the system of basic 
experiments that include the fatigue testing of material specimens under two uniaxial and one biaxial with biaxial coefficient equal to 
unit cyclic regimes loading. The analysis results on the problem of fatigue life-time calculation of smooth cylindrical specimens made 
of JIS SNCM8 steel, SAE 4340 steel, 30XH3M A steel, aluminum alloy 76S-T61 and titanium alloy T-3B have been experimentally 
approved. 
Keywords: prismatic rods; biaxial cyclic loading; models of ultimate state; fatigue lifetime; experimental appoval. 
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