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Composite Element Method for the Free Vibration
Analysis of Non-uniform Beams

LU Zhongrong , XIE Jinrong, LIU Jike
(School of Engineering, Sun Yat-sen University , Guangzhou 510275 , China )

Abstract; A brief introduction to composite element method (CEM) is given. The finite element model
is established by the composite element model for vibration analysis. The lowest few natural frequencies
and the associated modeshapes are obtained from generalized eigenvalue analysis. Comparison is made

for the results obtained from the CEM, FEM and other analytical methods. It was further verified by the

v results from ANSYS. The results show that the CEM has the advantages of computational efficiency and
high accuracy. Studies indicates that the proposed method has the potential for application in structure vi-
bration analysis.
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Table 1  Comparison on the natural frequencies with Ref. [12]
ANSYS  Rayleigh- CMA
. ¥ (CEM SLIG

Mode  [12]  Riu[12]  [12] AR M) ’E?‘?]E

Euler Euler Euler  CEM(1 x100c) CEM(1 x200c) CEM(4 x100c) CEM(4 x200c)
W 10. 758 10.752 10. 816 10. 784 10. 770 10. 786 10. 768 10. 63
Wop 67.553 67.429 67. 463 67.615 67. 544 67.535 67.482 66. 75
W 54. 699 54.795 54. 985 56.7 55.084 56.432 54.799 49. 38
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Table 2 Comparison on the natural frequencies’ with
results from ANSYS
AW 1B 2 3p 4B SH o 6l
ANSYS .
12.669 60.723 156.36 299. 24 488.65 725.21
(3D solid)
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(4 x30¢)
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