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Vibration Behavior of a Laminated Composite Cantilever Plate with
an Attached Strip Mass

Nader Vahdat azad, Hossein Soleimani, Abazar Vahdat azad

Abstract

In this study the vibration behavior of a laminated composite cantilever plate with an attached strip mass
was studied. In order to extract natural frequencies, the Rayleigh-Ritz method was used by choosing
selected shape functions. In this method, strain energy of the plate is calculated and the effect of attached
mass is considered as kinetic energy for the system. After reaching an eigenvalue problem, natural
frequencies of the plate and their reduced due to attached mass are compared. For the attached mass, the
effect of distance from the clamped edge on first four natural frequencies is studied. Results has shown
that for first and second natural frequencies moving the mass toward the free edge causes frequency
reduction while for the third and fourth natural frequencies, it depends on the position of mass. Also, the
investigation on the length of attached mass has shown that using smaller strip of mass makes the lowest
frequency reduction for the second and fourth modes. Moreover, for a specific position of attached mass,
results have shown that natural frequencies reduce continuously by increasing the mass density. At the
end, by considering a specific laminate with different orientation of layers, the optimum lay-up for the
maximum of natural frequency for each mode is recommended.

Key words: Cantilever plate, Composite, Free vibration, Natural frequency, Attached mass, Rayleigh-
Ritz
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