
 

  
 3  

18 

 539.3 
 
DOI: 10.21779/2542-0321-2023-38-3-18-27 
 

 
 

 
 

 
 

;  
; 

ishchanov.volgau@ya.ru 
 

 -

-

 
 

 
 

   
-

 
 

[1; 

[8 -
 

-  



 

 

  
  

 

19 

 

-  
                                (1) 

     
   

  
 

                                (2) 
 

                                  (3) 

. 
 

                    (4) 

  

-  
) 

                                                   (5) 
  .  

  
 

 
                                      (6) 

 
 

 
 

 
 

 
. 

 
  

                       

                    (7) 

  



 

  
 3  

20 

                                               (8) 

-  
;                                    (9) 

  
 

                                        (10) 
[4] 
                                (11) 

 

 
.  

 

: 

                    (12) 

   

    
 

  

 

 

 

 



 

 

  
  

 

21 

  

                         (13) 
 

 
                              (14) 

  
 

 

 
.  

 
 

  

 

 

                                   (15) 

 

  

16)  (17   

 



 

  
 3  

22 

 

 

  

  

  ; L G  
 

16 17
 

                                          (18) 

  
                  (19) 

 
 

  -

  -

 

 

 

 

                             (21) 

 . 

 
                                             (22) 

 

                        (23) 

    
 

 



 

 

  
  

 

23 

 

   

V  F   
  

 

 

 

   

25  
, 

                                       (26) 

   

  

 
 

 

 
.  

 



 

  
 3  

24 

q

c 
  

 
 

 
 

 
 

 

 

x,
 t)

 

 

 

25 2 49 2 97 2 145 2 193 2 

1/2 

 
 

 139,97 159,33 166,43 168,33 168,97 

 139,77 157,77 165,97 167,23 168,33 

 

 
 

 137,33 159,37 166,47 168,33 168,97 

 137,93 157,73 165,93 167,23 168,33 

1/4 

 
 

 
 

 103,77 133,79 153,32 155,03 156,36 

 107,33 133,87 153,39 154,97 155,73 

 

 
 

 13,39 143,13 153,43 155,37 156,16 

 13,36 133,36 153,09 154,03 155,79 
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25 2 49 2 97 2 145 2 193 2 

1/2 

 
 

 169,03 171,77 171,37 171,39 171,39 

 168,33 170,99 170,49 170,49 170,49 

 

 
 

 168,98 171,06 171,40 171,39 171,39 

 167,36 170,97 170,54 170,49 170,49 

1/4 

 
  

 119,13 149,13 157,63 158,39 158,53 

 113,03 149,98 157,03 158,09 -158,13 

 

 
 

 117,08 119,77 156,13 158,43 158,53 

 109,06 137,09 155,99 157,19 158,13 

 

 

 
,   

  

 
 

 
1.  - - -

2010.   
2. . 



 

  
 3  

26 

22,  61. 
3.   

  
4. .  

. -  394  
5. -  

1966.   
6.  - -

., 1956.   
7. 

-   140. 
8.  

-  23. 
9.   

,  2.  
47. 

10. 

,  1.  23. 
11. 

,  1.  54. 
12.  

   
13.  

-

,  326. 
14. 

-  48. 
15. 

,  
 608 616. 

16.    
 

  
 26  2023 . 

 
 



 

 

  
  

 

27 

 
UDC 539.3 
 
DOI: 10.21779/2542-0321-2023-38-3-18-27 

 
Mathematical Model for Calculating an Elliptical Cylinder Based on a Quadrangular  

Discretization Element With a Scalar Approximation 
 

T.R. Ishchanov 
 

Volgograd State Agrarian University; 400002, Southern Federal District, Volgograd 
region, Volgograd, Universitetsky v., 26; ishchanov.volgau@ya.ru 
 

Abstract. The article presents a mathematical algorithm for the finite element calculation of 
an elliptical cylinder, with regard to the deformation theory. The main geometric relationships be-
tween deformations and displacements were considered in two versions: when counting the angle of 
inclination of the normal to the middle surface from its initial state and from its position in the de-
formed state. By the example of an elliptical cylinder subjected to a linearly distributed load, a com-
parative analysis of the effectiveness of two calculation algorithms was carried out. As a result of the 
numerical analysis of the stress-strain state (SSS) of the cylinder, the need to take into account trans-
verse shear deformations was revealed. The conducted studies made it possible to conclude that it is 
preferable to use the calculation option, with regard to the angle of rotation of the normal from its de-
formed state. The given approach makes it possible to achieve satisfactory accuracy of the  results 
when using a relatively sparse bin grid. 

Keywords: mathematical algorithm, elliptic cylinder, finite element method, quadrangular 
bin, transverse shift. 
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