
244 -

- ISSN 2518-1785 (Online), ISSN 2413-6549 (Print) 

8. .: 
- , 1973. . 10. . 3 27.

9. da Silva L. F. M., das Neves P. J. C., Adams R. D., Spelt J. K. Analysis of Mixed Adhesive Bonded Joints Part I: 
Theoretical Formulation. J. of Adhesion Science and Technology. 2009. V. 23. Pp. 1 34.

10.
169.

REFERENCES
1. Ryabenkov, N. G. & Artyuxin, Yu. P. (1981). Opredelenie napryazhenij kleya v soedinenii dvux 

polubeskonechnyx plastin. Issled. po teor. plastin i obolochek. Izd-vo Kazanskogo un-ta, No. 16, pp. 82-90.

2. Kim, H. S., Cho, D. (2010). Three dimensional stress analysis 
of a composite patch using stress functions. Int. J. of Mech. Sc., Vol. 52, pp. 1646-1659.

3. Andruet, R. H., Dillard, D. A. & Holzer, S. M. (2001). Two- and three-dimensional geometrical nonlinear finite 
elements for analysis of adhesive joints. Int. J. of Adhesion & Adhesives, Vol. 21, pp. 17-34.

4. Mortensen, F. & Thomsen, O. T. (1997). Simplified linear and non-linear analysis of stepped and scarfed 
adhesive-bonded lap-joints between composite laminates. Composite Structures, Vol. 38, No. 1-4, pp. 281-294.

5. Rapp, P. (2015). Mechanics of adhesive joints as a plane problem of the theory of elasticity. Part II: Displacement 
formulation for orthotropic adherends. Archives of civil and mechanical engineering, No. 15, pp. 603-619.

6. Vasilev, V. V. & Lure, S. A. (2013). O singulyarnosti resheniya v ploskoj zadache teorii uprugosti dlya konsolnoj 
polosy. Izv. RAN. MTT, No. 4, pp. 40-49.

7. Kurennov, S. S. (2015). A Simplified Two-Dimensional Model Of Adhesive Joints Nonuniform Load. Mechanics 
of Composite Materials, Vol. 51, Issue 4, pp. 479-488.

8. Artyuxin, Yu. P. (1973). Napryazheniya v kleevyx soedineniyax. Issledovaniya po teorii plastin i obolochek. 
Kazan: Izd-vo KGU. No. 10, pp. 3-27.

9. da Silva, L. F. M., das Neves, P. J. C., Adams, R. D. & Spelt, J. K. (2009). Analysis of Mixed Adhesive Bonded 
Joints Part I: Theoretical Formulation. J. of Adhesion Science and Technology, Vol. 23, pp. 1-34.

10. Kurennov, S. S. & Tanchik, E. V. (2015). Raschet napryazhennogo sostoyaniya kleevogo soedineniya 
pryamougolnyx plastinok raznoj shiriny. Vestnik Moskovskogo aviacionnogo institute, Issue. 22, No. 2, 
pp. 162-169.

-

-

flatifov@mail.ru

,
- ,



Visnyk of Zaporizhzhya National University. Physical and Mathematical Sciences 245

   1, 2017 

-

-

flatifov@mail.ru

-
, 

FREE VIBRATIONS OF RIBS REINFORCED BY CROSS SYSTEMS AND AN 
ORTHOTROPIC VISCOELASTIC CYLINDRICAL SHELL LOADED WITH AXIAL 

COMPRESSIVE FORCES, WITH A FLOWING LIQUID
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In this paper we study the free oscillation of ribs reinforced by cross systems and axially compressive 
forces of an orthotropic viscoelastic cylindrical shell with a flowing liquid. The equation of motion of 
ribs reinforced by cross systems loaded with axial compressive forces of an orthotropic shell with a 
moving fluid is obtained on the basis of the stationarity principle of the Ostrogradskii-Hamilton action. 
A frequency equation of free oscillations is supported by reinforced cross systems of edges loaded with 
axial compressive forces of an orthotropic cylindrical shell filled with a resting liquid and realized 
numerically. 

Key words: free oscillations, shell, ideal fluid, stress, reinforcement, principle of variation. 
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CONSTRUCTION OF THE MATRIX OF FUNDAMENTAL SOLUTIONS OF THE 
SYSTEM OF EQUATIONS DESCRIBING THE GENERALIZED PLANE ELECTRICAL 

ELASTIC STATE OF THE PIEZOELECTRIC PLATE
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In constructing the matrix of fundamental solutions, the Fourier transform of the generalized slow 
growth functions is applied for both variables. Solving the obtained system of linear algebraic equations, 
we arrive at the need to solve an algebraic equation of sixth degree with real coefficients. This equation 
can have three variants of roots. Assuming that this solution is found, we obtain a solution of the 
original problem in Fourier images. When finding the inverse transformation with respect to one of the 
variables, the usual inverse Fourier transform is used. In order to obtain an inverse transformation with 
respect to another variable, it was necessary to regularize the resulting generalized functions. An exact 
solution of the problem is obtained. This solution is expressed in a closed form through elementary 
functions, which makes it possible to use it effectively. 

Key words: plate, matrix of fundamental solutions, generalized functions, electroelasticity, piezoelectric
stress, Fourier transform.


