
2013   1 

25

 621.982:539.319 

. .

, ,

-

 – , -

.

. -

, , -

 ( ) -

.

,

, .

-

.

, -

. -

-

. ,

.

.

: , , , , .

M.G. Boyarshinov 

Perm National Research Polytechnic University, Perm, Russian Federation 

ESTIMATION OF THE STRESS-STRAIN STATE  

OF THE REVOLVING LONG CYLINDER 

Subject of a study is a difficult stress state of long hollow cylinder which is being bended by its 

own weight and rotated by turning moment. The stressed state over the cylinder section and the curva-

ture of its longitudinal axis are investigated. The basic assumptions taken in the attention to solve the 

problem in question are usual common for the mechanics of materials and engineering approximations 

the hypothesis about the linearity of the physical relationships between the stresses and strains (linear 

theory of elasticity) and assumption about the small strains. Solution of problem is built on the basis of 

the differential equation of the elastic flexure of the central axis of cylinder and fundamental relation-

ships between the curvature of this axis, applied loads, strains and stresses in the region of cylinder 



. .

26

section. Boundary-value problem for the ordinary differential equation of the fourth order with the appro-

priate boundary conditions is solved using the method of variations of the arbitrary constants. This made 

it possible to obtain the exact solution of the task of the long cylinder bending which rotates around the 

longitudinal axis. This, as a result, made possible to determine the dependence of the curvature of cyl-

inder central axis on the longitudinal coordinate and to find the stress distribution in the of cylinder sec-

tion. The estimation of the contribution from each of the factors, which act on the subject of study, to the 

stressed state is executed. Solution of the presented problem made it possible to define equivalent 

stress in the outlying layers of cylinder as the result of the action of all power factors examined. 

Keywords: bend, deformation, stress, sagging, the rotation. 
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