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Free vibration analysis of rectangular stiffened plates with several lumped mass
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Abstract: Based on the method of variational energy function, the free vibration characteristics of discrete
stiffened plates are studied in this paper. When assessing the deformation coordination constraints of
boards and ribs, the vibration analysis problem of stiffened plates is transformed into a classical uncon-
strained variational problem by introducing Lagrange multipliers. Through this method, a generalized char-
acteristic value of matrix equations of stiffened plates are obtained, and solving the equation set yields the
natural frequency of different order for the composite structure. By taking a discrete stiffened plate with
four simple edge supported boundary conditions as an example, the characteristic values to determine its
mode shape are obtained, and the simulation results are compared with those acquired from the multi—stiff-
ened stiffness average method in order to validate the proposed method. Finally, this paper provides a new
idea for solving this kind of engineering problems.
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The parameters of the stiffened plate
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a/m b/m h/m B/m H/m
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Tab.2 The parameters of the equipment
St 1 [t 2 JBi A5 3

HAebno B m, AR
(Xpy)/m kg
(2.5,4) 100

Btk m, A
(Xp ¥p) fm kg
(6,6) 200

FiHE m,
(X3 Yg) /m kg
(75,2) 400
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Tab.3 The vibration frequency of the stiffened
plate with different M,N,S

¥  M=N=S=3 M=N=S=4 M=N=S=5 M=N=S=6 M=N=S=7

1 4.242 4.242 4.242 4.242 4.240
2 9.852 9.852 9.852 9.852 9.845
3 13.138 13.138 13.138 13.137 13.105
4 16.961 16.961 16.961 16.917 16.917
5 20.189 20.189 20.184 20.184 20.114
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Fig.3 The finite element model of the plate
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Tab.4 The comparison of natural frequency between the
energy method and the simulation analysis

[ ASCHER 1 B45 3 1R 251% PR
1 4242 4332 2.10 (LD
2 9.852 9.877 0.25 (2,0
3 13.137 12.872 -2.06 (1.2)
4 16.917 16.869 -0.28 (2.2)
5 20.184 19.990 -0.97 (3.1
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