
 539. 374 

       
    

. .  
   , ,  

.          
        

   .          
       ,    

      ,      
.          
      ,     
. ,  ,      , 

   ,          
   .       35 %   
   40 %   . 

 :  ,  , ,   
,  . 

 
         

       
    .      

       h        
D ,         ,  

       [1].    
          

 .         
         

   ,     . 

1.    
      z

     [1 - 4]: 

z = ll / ,                                                                              (1) 

 l , l  -           
.         

,      r      
  D .   [2, 3]     : 

 = DD / , (2) 

  [4]  : 

 = )/( hDD . (3) 

 «  ,    »,  2019 

26



 1.       

   ,      1  
    [1 - 4]: 

1 = rz  = )(21
rzE

, (4) 

  -  ,  -   .   r    
    (4): 

r = )(21
rzE

 z , (5) 

 (2)  (3)     , . .  (2)   
    ,    ,   (3) 
       . ,  

 ,   (5),    
. 

. .       ( hD ),    
 – [ )1( rhDD ],       ( rhD ). 

,         
   : 

 = )/()( hDhD r . (6) 

   (5) - (6)  r  : 
44444 

r  = 
hD

DEhD zrz

2
/))(21()( . (7) 

 (6)  (7)  ,       
        ,    

      .  

2.    
     ,    

         
 [5, 6].  

)1)(1)(1( rz  = Erz /))(21(1 , (8) 

   (6), (8)      
       : 

r  = 1
)1(

)(/))(21(1)
2

(
2

2

h
hDE

h
DD

h
DD

z

rz .              (9) 

27



 . 1         18 10  [7], 
    , r ,     .  

     :  

 = 
2 2 22[( ) ( ) ( ) ]

3
z r r z (10) 

      :

  = 1)/()(2 3132 , (11) 

 1 > 2 > 3  -  .   ,     
  ,     ,    

     2 – 5,    -    6 -9.  
 1 

 ,  ,  
          

  
 

  r . 

D  = -0,15 ; z  = 0,026; 

z = 399 ;  = 141 ;  

r  = - 6,6 . 

D  = -1,27 ; z  = 0,373; 

z = 869 ;  = 296 ;  

r  = -11,6 . 

r  r  
 (5), (2) -0,0068 -0,0179 0,0262 -0,496 -0,0612 -0,2569 0,2168 -0,323
 (5), (3) -0,0071 -0,0176 0,0261 -0,521 -0,064 -0,2541 0,2151 -0,339
(5), (7) -0,0063 -0,0185 0,0264 -0,455 -0,0519 -0,2662 0,2225 -0,270
(5), (9) -0,0063 -0,0179 0,0260 -0,474 -0,055 -0,1965 0,1727 -0,454
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Deformations in experiments with loading of tubular specimens with internal pressure 

N.N. Tormakhov  

Abstract. The peculiarity of experiments with the loading of tubular specimen with axial force and internal pressure is 
the heterogeneity in  the deformed state of the specimens working part in the radial direction. In processing of these 
data experiments due to the smallness of the thickness of the specimen wall in comparison with its outer diameter, the 
deformed state of the specimens working part as  homogeneous is considered and taken as that exists on its median 
surface. The formulas for calculating the circumferential and radial deformation of the median surface by changing the 
outer diameter, material volume and axial deformation are proposed. It is shown that the deformations calculated by 
the known and proposed methods differ little in intensity, but differ markedly in the volume of the individual components 
and the Lode parameter for deformations. For large deformations, these discrepancies reach 35% for individual 
components and 40% for the Lode parameter. 
Key words: tubular specimens, internal pressure, deformations, complex stress state, Lode parameter  
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