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Vibration Characteristics of Anisotropic Plate
with Blade-type Stiffener

Dong-Min Lee® and In Lee™™

ABSTRACT

The analysis of vibration characteristics of anisotropic plates with eccentric blade-type stiffener
has been performed using finite element method based on the shear deformable plate theory
for skin plate and Timoshenko beam theory for stiffener. The stiffened plates are composed
of T300/5208 graphite epoxy composite laminate. The present finite element model uses nine-node
quadrilateral elements for skin and three-node quadratic elements for stiffener. The analysis
of the free vibration has been performed by using the subspace iteration method. To verify
the accuracy of the present model, the results of this model were compared with previous results
for isotropic stiffened plate and results for anisotropic stiffened plate by using plate element
for stiffener. The present analysis presents the effects of the change of the stiffener size and
fiber orientation on the vibration characteristics.
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Table 1. Comparison of natural frequencies for
stiffened isotropic square plate with all

clamped B.C.

Frequencies
Number Olson & Hazell(4] Present
of mode | F.E. Result | Experiment
1 718.1 689 711.1
2 751.4 725 743.4
3 997.4 961 975.2
4 1007.1 936 993.4
5 1419.8 1376 1414.5
6 1424.3 1413 1423.0
7 1631.5 1512 1552.9
8 1853.9 1770 1886.6
9 2022.8 1995 2024.6
10 2025.0 2069 2064.1
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Fig. 1. Geometry of stiffened anisotropic plate
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Table 2. Comparison of the lowest six nondimen-
sional frequencies of beam model and
those of plate model for stiffener

[0,/90,]5 [04/+ 45]5
a/b |plate model|beam model|plate model|beam model
38.75 38.63 35.31 35.09
47.45 47.50 41,17 41,07
1.0 72.72 72.32 73.54 73.09
78.40 78.38 74,75 74.50
97.45 97.12 79.56 79.20
108. 95 101.51 88.98 87.99
70.20 69.83 57.77 57.14
83.40 83.79 72.99 72.20
Ls 96. 18 94.96 91.73 90.10
115.18 115.29 103.01 102.75
146,83 144,10 147.91 145.28
157.71 158.70 150.13 151.17
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Fig.2. Lowest four modes of stiffened plate with
eccentric stiffener
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