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ABSTRACT 

As a rule, rubber differs from other structural materials in its ability to stretch strongly. In this case, the sample 

can be stretched almost to failure without significant permanent deformations. 
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Let us consider the problem of deformation of a metal cylindrical shell filled  with a rubber layer 

while rotating at a constant angular velocity (Fig. 1). 

Let us denote  through the length of the cylinder, 
 
and the inner and outer radii of the  

rubber layer, the thickness of the shell through, the density of the rubber and the material of the shell, 

respectively, through and. Set the origin in the middle of the cylinder and direct the axis along the axis of 

the cylinder.  

 
Figure 1: Feeding cylinder with elastic sleeves 

Set the origin in the middle of the cylinder and direct the axis along the axis of the cylinder. In the 

absence of external forces in the transverse direction, the axis is the axis of symmetry. Let us denote by both 

radial 
 
and 

 
axial displacements in an arbitrary section of the layer, the angular displacement in this case 

will be equal to zero. To determine the deformations and stresses in the rubber layer, we use the 

approximate Ritz method. For this purpose, we assume that the cross-section of the layer before and after 

deformation remains flat, and in the process of deformation, the axial displacement depends only on the 

coordinate , then the deformations of the cross-sections of the layer are determined by the formulas 

, , , ,   (1) 

The displacements of the shell along the radius and axis of rotation will be denoted by and 

, respectively. Since the volume of the rubber layer is constant, the condition is satisfied, from which, 

taking into account (2), it follows 
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(2) 

According to the assumptions made, 
 
we assume and integrate (3) with 

the condition at, we obtain. 

       (3) 

From formula (2) it follows that due to the accepted condition of incompressibility, the axial movement 

of the rubber does not depend on the radial coordinate. Figure 2 shows similar distribution curves of the axial 

displacement of the rubber layer (Figure 2) for two values of the cylinder turnover. From the analysis of the 

curves it follows that the radial and axial displacements of the rubber layer for the case under consideration 

have the same order and are practically insignificant, therefore, their deformation can be neglected.  

 Fig. 2. Distribution of the radial displacement of the layer along the axis of the cylinder for two values 

of the revolution of the cylinder at different distances from its center: , . 

, , ,  

CONCLUSION 

When solving the problems of stability or vibrations of the shells of the supply cylinder, it is necessary to 

choose such a combination that is consistent with the nature of the expected wave formation and lead to the 

minimum value of the frequency or critical load. 

LITERATURE 

1. Бидерман В.Л. Устойчивость резинометаллических детали машин. М: «Машиностроения», 

г.2001, стр.205. 

2.  2. В.Н. Потураев. Резиновые и резинометаллические детали машин.М: «Машиностроения», 

г.1966,стр.241,217,219.  

3. Отабек Абдукаримович Мирзаев, Шавкат Серабович Турсунов // Теоретическая Обоснования 

Деформированного Состояния Оболочки Питающего Цилиндра Прядильных Машин // Oriental 

renaissance: Innovative, educational, natural and social sciences // 2021. 1092-1103 

0









z

U

r

U

r

U zrr

)(zfU z  0rU 0Rr 

rRrzfU r /))((
2

1 2

0

2 

Rr 4.01  Rr 4.01 

Rr 5.02  Rr 6.03  Rr 8.04  Rr 5

http://www.iejrd.com/
https://scholar.google.ru/scholar?oi=bibs&cluster=5203285115206017064&btnI=1&hl=ru
https://scholar.google.ru/scholar?oi=bibs&cluster=5203285115206017064&btnI=1&hl=ru


 

www.iejrd.com                                        SJIF: 7.169 3 

 

International Engineering Journal For Research & Development 
Vol.6             

Issue 3 
 

https://cyberleninka.ru/article/n/teoreticheskaya-obosnovaniya-deformirovannogo-sostoyaniya-

obolochki-pitayuschego-tsilindra-pryadilnyh-mashin 

4.  T Khankelov, S Tursunov, Z Maksudov // Domestic Solid Waste Crusher // International Journal of 

Psychological Rehabilitation 24 (issue 07), 8090-8096 psychosocial.com/article-category/issue 

https://www.psychosocial.com/article/PR270784/18957/ 

5. Tavbay Khankelov1, Zokir Maksudov1*, Nafisa Mukhamedova1 and Shavkat Tursunov2 // Crushing 

and screening complex for the production of compost from organic components of municipal solid 

waste // Interaction of Materials Resistance Science With Other General-Military Disciplines In 

Engineering Specialties // 2021. https://www.e3s-

conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmec

hydro2021_01026.html 

6. Oliya Nurova Salomovna1, Asror Nazarov Allanazarovich2, Tursunov Shavkat Serabovich // 

Interaction of Materials Resistance Science With Other General-Military Disciplines In Engineering 

Specialties // https://www.annalsofrscb.ro/index.php/journal/article/view/5911 

7. A.Nazarov and others. Methods for Conducting a Course Project on Machine Parts / TEST 

INGineering management./ May – June 2020. ISSN: 0193-4120 Page No. 26595 – 26598. 

https://ejmcm.com/article_3873.html 

http://www.iejrd.com/
https://cyberleninka.ru/article/n/teoreticheskaya-obosnovaniya-deformirovannogo-sostoyaniya-obolochki-pitayuschego-tsilindra-pryadilnyh-mashin
https://cyberleninka.ru/article/n/teoreticheskaya-obosnovaniya-deformirovannogo-sostoyaniya-obolochki-pitayuschego-tsilindra-pryadilnyh-mashin
javascript:void(0)
https://www.psychosocial.com/article/PR270784/18957/
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.annalsofrscb.ro/index.php/journal/article/view/5911
https://ejmcm.com/article_3873.html

