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A Study on the Vibration Analysis of Composite Laminated Structure Using F.EM
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ABSTRACT

We discuss finite element approximation and use a Mindlin plate element based upon uniformly
reduced numerical integration.

The finite element selected for use in this work is a four-node, bilinear displacement element
based upon the Mindlin theory of plates. Such elements show good accuracy for laminated compos-
ite plates when reduced numerical integration is used to evaluate the element marices.

This study presents both the experimental and F.E. results for the natural frequencies of CFRP-
URETHANE-CFRP Composite plate.

(Good agreement between experimental and calculated frequencies is achived.

#Zg7)%80] . Mindlin Plate(715% 9), Finite Element(#%84), Composite Laminated (5%
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Table 1 Natural Frequencies for Corner-Supported Plate
Mod Consistent Projected Reduced Belytschko Analysi
e nalysis
© Mass Method Quadrature & Tsay Y
1 7.118 7.118 7.124 7.099— 7.185 7.120
2 18.79 18.79 19.08 19.18 —19.19 19.60
3 44.01 44.01 44,79 42.70 —43.98 44.40
4 95.18 95.33 98.11 — —
5 124.13 124.14 132.44 — -
Table 2 Natural Freguencies for Free-Free Plate
Mode Projected Reduced Belytschko Analysis
Method Quadrature & Tsay
1(22) 13.07 13.42 13.14 13.47
2(13) 19.14 20.46 18.12 19.60
3(31) 25.81 27.46 19.05 24.27
4(32) 34.11 36.85 - 35.02
5(23) S 34.11 36.85 - 35.02
6(41) 62.87 70.59 - 61.53
A&D 3524
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Table 3 Natural Frequencies for the Plate

with Clamped Edges

Natural Frequencies(Hz)

Order E ment Analysis
xperime
P FEM |Nastran

Square plate

1 43.3 414 42.3
2 55.5 57.2 56.4
3 64.4 62.5 63.5
4 78.7 77.3 79.1
5 87.5 85.2 93.6

Circular plate

1 35.2 33.5 344
2 44.5 46.4 45.5
3 57.6 55.6 56.2
4 69.1 67.4 68.4
5 76.8 78.3 79.3
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