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OSCILLATION OF ANISOTROPIC STIFFENED CYLINDRICAL SHELL WITH
FLOWING FLUID LOADED BY AXIAL COMPRESSIVE FORCE

The research aim is to study oscillation of an anisotropic cylindrical shell stiffened by the longitudinal ribs
with the flowing fluid in motion in loading by an axial compressive force. The least action Ostrogradsky-
Hamilton principle, the method of Fourier series are used. Free oscillation of the cylindrical shell stiffened by the
longitudinal ribs in the contact with the flowing fluid in motion in axial compression is studied. The motion equa-
tions are derived. In the study of the fluid motion the expression for the potential of the fluid is used. The fre-
quency equation for the stiffened cylindrical shell in contact with the fluid in motion is derived. The numerical
analysis of this problem is examined. The calculation results are presented in the form of graphs of the depend-
ence of the frequency parameter on a relative velocity, the winding angle of the anisotropic-shell fiber and a com-
pressive force at different relations of material elasticity moduli for an anisotropic shell.

Keywords: oscillation, anisotropic shell, axial compressive force, fluid.

1. Amiro I. Ya. Statics, dynamics and stability of ribbed shells (in Russian) / I. Ya. Amiro, V. A. Zarutskiy // Accom-
plishments in Science and Engineering. Mechanics of Deformable Rigid Body. – Moscow : VINITI, 1990. –
P. 132 – 191.

2. Amiro I. Ya. Theory of Ribbed Shells (in Russian) / I. Ya. Amiro, V. A. Zarutskiy // Methods of Calculations
of Shells: in 5 Volumes /Edited by A. N. Guz. – Vol. 2. – Kiev : Naukova Dumka, 1980. – 368 p.

3. Volmir S. A. Shells into Flow of Fluid and Gas (in Russian) / S. A. Volmir // Problems in Aeroelasticity. –
Moscow : Nauka, 1976. – 416 p.

4. Mikishev G. I. Dynamics of Thin-Walled Structures with Fluid Sections (in Russian) / G. I. Mikishev,
B. I. Rabinovich. – Moscow : Mashinostroyenie, 1971. – 563 p.

5. Rabinovich B. I. Introduction to Dynamics of Space Launch Vehicles (in Russian) / B. I. Rabinovich. – Mos-
cow : Mashinostroyenie, 1975. – 296 p.

6. Latifov F. S. Asymptotic analysis of oscillation eigenfrequency of orthotropic cylindrical shells in infinite
elastic medium filled with liquid / F. S. Latifov, F. A. Seyfullayev // Proc. IMM of Trans. of Nat. Acad. of Sci.
of Azerbaijan. Ser. Phys .–Techn. and Math. Sci. – 2004. – V. XVIV, № 1. – P. 227 – 230.

7. Seyfullayev F. A. Asymptotic analysis of eigenfrequencies of axisymmetric oscillation of orthotropic cylindri-
cal shells in infinite elastic medium with a fluid (in Russian) / F. A. Seyfullaeyev // Mekhanika i Mashinos-
troyenie (Ministry of Education of Azerbaijan). – 2004. – No 4. – P. 33 – 34.

8. Aliyev F. F. Natural oscillation of a longitudinally stiffened cylindrical shell with a fluid in infinite elastic
medium (in Russian) / F. F. Aliyev // Mekhanika i Mashinostroyenie (Ministry of Education of Azerbaijan). –
2006. – No 1. – P. 3 – 5.

9. Aliyev F. F. Natural oscillation of a longitudinally stiffened cylindrical shell with a fluid in infinite elastic
medium (in Russian) / F. F. Aliyev // Mekhanika i Mashinostroyenie (Ministry of Education of Azerbaijan). –
2007. – No 2. – P. 10 – 12.

10. Latifov F. S. Problem of free oscillation of cylindrical shells with a fluid stiffened by crossing system of ribs
and loaded by axial compressive forces (in Russian) / F. S. Latifov, S. G. Suleymanova // Mekhanika Mashin,
Mekhanizmov i Materialov ( Unified Institute of Machine-Building of NAS of Byelorussia). – 2009. – No 1.
– P. 59 – 62.

11. Latifov F. S. Oscillation of Shells with Elastic Medium and Fluid (in Russian) / F. S. Latifov. – Baku :
Elm, 1999. – 164 p.

12. Suleymanova S. G. Free oscillation of cylindrical shell with filler longitudinally stiffened and loaded by axial
compressive forces (in Russian) / S. G. Suleymanova // Proc. IMM of Trans. of Nat. Acad. of Sci. of Azerbai-
jan. – 2007. – V. XXV. – P. 135 – 140.

13. Orynyak I. V. Analysis of oscillation of long pipelines with sides openings generated by moving gas medium
(in Russian) / I. V. Orynyak, Ya. R. Dub, A. S. Gatura // Problemy Prochnosti. – 2015. – No 2. – P. 116 –
137.


