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Vibration Characteristics of Composite Wing

D.H. Cho* and 1. Lee*

ABSTRACT

The analysis of vibration characteristics for various shaped composite wings has been
performed by the finite element method based on shear deformable theory. The wing is
composed of Graphite/Epoxy composite materials. Symmertric stacking sequence has
been adapted in this analysis. This paper presents the effects of sweptback angles and
fiber orientation on the vibration characteristics. The first mode of sweptback wing is the
first bending mode regardless of the fiber orientation. However, the second mode changes
from the 1st torsional mode to the 2nd bending mode as the fiber angle increases. In the
case of 40 degree sweptback wing, the 2nd and the 3rd natural frequencies become very
close when the fiber angle is near 8 degree. In the higher modes, we can see the similar

mode shape changes due to the fiber orientation.
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Fig. 1 Nodal degrees of freedom in a finite
element
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Fig. 2 A laminate composite wing panel
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Table 3.1 Natural freaquencies of a compo-
site wing at \=0°
9 0 270
I Mode (Hz) ~
B L
(degree) 1st 2nd 3rd 4th 5th ~
- »
18]
0 51.22 | 144.42 | 287.36 | 450.88 | 808.71 S 180 Srd mode
15 40.11 | 157.41 | 257.84 | 444.46 | 757.28 gi ;.\\,m’
30 27.81% 145.44 | 224,25 | 406.45 | 613.42 I L
45 21.48 | 119.47 | 190.65 | 344.41 | 502.41 S s} 2nd mode
60 18.65 | 104,95 | 150,04 | 304.25 | 401.86 ;5 - b
75 17.84 | 100.68 | 121.12 | 290.91 | 328.09 N
90 17.87 | 100.85 | 110,71 | 291.04 | 300.35 0 i I 1 T 1
4] 30 60 g0

Table 3.2 Natural frequencies of a compo-
site wing at A=40°

4 Mode (Hz)
(degree) 1st 2nd 3rd 4th 5th
0 31.06 | 121.64 1 178,29 | 344.46 | 510.42
15 20.78 | 115,401 170,76 | 336.08 | 449.66
30 14.33 80.32 | 192.61 | 235,80 | 490.86
45 11.97 67.19 | 164.31 197.31 | 410.81
60 11.43 63.41 1130.00 | 183.74 | 347.44
75 11.54 63.391119.42 | 181,52 | 322.25
a0 11.85 65.90{119.19 | 189.08 | 332.01
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Fig. 3.1 Effect of ply angles on the vibration
frequencies ( A=0°)
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Fig. 3.2 Effect of ply angles on the vibration
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Nodal patterns at x=0°
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