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The Significance of Transverse Shear on Vibration Damping of 90-degree
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ABSTRACT

On the basis of the concept of strain energy-weighted dissipation, an enhanced model for predicting
damping in laminates is presented. In this model, the influence of transverse shear on, 90° laminates has
been included with those of in-plane stresses on beam. Also, an experimental damping measurement is
conducted with changing the length and the thickness of laminated beam specimen for confirmation of the
model prediction. The theoretical predictions in 90° laminates were reasonably compared with experimental
data. The transverse shear reveals to have an influence on the damping behavior in 90° laminates.
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Table 1 Basic material properties of AS4/3501-6
composites used in this study

E; E; vir Grr 7L Uka JLT V/
(GPa) | (GPa) (GPa) | (x10™) | (x10™ | (x10%) | (%)

128 | 926 | 03 | 5.9 |1.8405|7.7801|9.477 | 65

Table 2 AS4/3501-6 [90]2 composites experimental
damping data

First mode First mode
Beam Beam
length Loss length Loss
(cm) f,(Hz) factor (cm) t,(Hz2)  factor
(x10™Y T {x10™Y
20.3 1 2422 81.57 76 1 18217 77.53
2 24.22 89.51 2 18278 71.29
3 2422 89.98 3__182.39 67.62
Avg. 24.22 87.02 Avg. 182.45  72.15
S.D. 0.0000 4.7257 S.0. 0.3089 5.0102
16.2 1 47.50 104.73 6.0 1 266.54 75.01
2 47.56 85.76 2 266.61 7217
3___47.51 92.27 3__266.61 72.147
Avg. 47.52 94.25 Avg. 266.59 73.12
S.D. 0.0321 9.6393 S.D. 0.0404 1.6397
10.2 1 99.70 76.58 4.8 1 42214 7033
2 99.95 80.56 2 42254 79.23
3 99.54 77.37 3 42247 83.52
Avg. 99.73 78.17 Avg. 422.38 __ 77.69
S.D. 0.2066 2.1072 S.D. 0.2136 _ 6.7279
9.5 1 101.40 82.28
2 102.34 71.92
3__101.69 82.67
Avg. 101.81 78.96
S.D. 0.4814 6.0971
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vibration damping loss factor versus sample
length/thickness for 90 degree 8 ply AS4/
3501-6 composites
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