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Free vibration analysis of rotating grid stiffened composite cylindrical shells
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ARTICLE INFORMATION ABSTRACT

Rotating cylindrical shells are applied in different industrial applications, such as gas turbine engines,
electric motors, rotary kilns and rotor systems. So, it is of great interest to conduct some researches to
improve the understanding of vibrational characteristics of rotating cylindrical shells. Grid stiffened
laminated composite cylindrical shells are used as components of aerospace, marine industries and civil
engineering structures. In this research free vibration of rotating grid stiffened composite cylindrical
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Freyewvibra[ions shell with various boundary conditions using the Fourier series expansion method is presented. Smeared
Rotating method is employed to superimpose the stiffness contribution of the stiffeners with those of shell in
grid stiffened order to obtain the equivalent stiffness parameters of the whole structure. The stiffeners are considered

Stokes” transformation as a beam and support shear loads and bending moments in addition to the axial loads. Strain

displacement relations from Sanders's shell theory are employed in the analysis. Using the Fourier series
expansion and Stokes’ transformation, frequency determinant of laminated cylindrical shells is derived.
The effects of shell geometrical parameters and changes in the cross stiffeners angle and axial loading
on the natural frequencies are investigated. Results given are novel and can be used as a benchmark for
further studies.
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Fig. 3 The model was used in present work
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