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Fig. 1 Geometric parameters and boundary conditions

of laminated beam
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frequencies for laminated composite beam

pUE s Mode Ref. [13] WSM Error/ %
1 1054. 47 1056. 24 0.17
2 2509. 28 2513.06 0.15
Cc-C 3 4281.58 4287.56 0.14
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5 8242.21 8250. 42 0.10
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2 1088. 53 1090. 44 0.18
C-F 3 2693. 85 2698. 15 0.16
4 4598. 16 4604. 82 0.14
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Free vibration analysis of laminated beam with WSM

GUOQO Shi-bai, HU Ping*, LI Sheng
(School of Mechanics and Aerospace Engineering,Dalian University of Technology.Dalian 116024 ,China)

Abstract: A Walsh series Discretization method-based(WSM) solution approach is presented to conduct
free vibration analysis of a composite laminated beam with general boundary conditions in this paper. The
first-order shear deformation theory considering the shear effect and rotary inertia is used to establish the
theoretical model,and weightings are introduced to obtain general boundary conditions. Walsh series are
chosen as the basis functions of the meridional directions of the beam, and the integration constants
generated in this process are determined by the boundary conditions. By using the WSM, the complex
multivariable coupled equations can be transformed into simple linear algebraic equations of a single
variable. On this basis,the frequencies of the composite laminated beam can be easily obtained by solving
algebraic equations. Compared with the existing literature, the numerical results show that this method

has good convergence and accuracy.

Key words: Walsh series Discretization method;free vibration;laminated beam



