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Abstract

A study on the dynamic mechanical properties of the high strength carbon fiber epoxy compos-
ite beam was carried out. The macromechanical model was used for the theoretical analysis of
the symmetric laminated composite beam. The anisotropic plate theory and Bernoulli-Euler beam
theory were used to predict the effective flexural elastic modulus and the specific damping
capacity of laminated composite beam. The free flexural vibration and torsional vibration tests
were carried out to determine the specific damping capacities of the unidirectional laminated
composit . beam. The vibration tests were performed in a vacuum chamber with laser vibrometer
system and electromagnetic hammer to obtain accurate experimental data. From the
computational and experimental results, it was found that the theoretical values with the
macromechanical analysis and the experimental data of symmetric laminated composite beam
were in good agreement.
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Fig. 1 Coordinates for the symmetric laminated composite beam
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Table 1 Fiber volume fraction of the USN 150 composites

Prepreg 1.560
Composite 1.567
Density (g/cm?)
Fiber 1.750
Resin 1.206
by eqn.(1) | 63.56
Prepreg
by eqn.(2) | 63.61
Volume fraction(%)
by eqn.(1)]| 66.18
Composite
by eqn.(2)| 66.36
Prepreg 0.079
Void content (%)
Composite 0.272
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Table 2 Uni-directional engineering constants of the USN 150 composites

EL (GPa) OLu (MPa) ET (GPa) O1u (MPa) GLT (GPa) LTy (MPa) wr
Average 131.6 1,995 8.2 60.9 6.12 7438 0.281
Standard 1.737 54.99 0.323 2.723 0.293 3.136 0.002
deviation
Coefficient 1.318 2.756 3.939 4471 3.608 4195 0.712
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Fig. 3 Geometry of the laminated composite beam specimen
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Table 3 Uni-directional specific damping capacities of the USN 150 composites
L (mm) H{(mm) L/H ¥ (%) ¥ (%) (%)
1 450 1.2 375 0.779 4.763 6.582
2 396 1.2 330 1.093 6.434 9.064
3 348 1.2 290 1.370 7.489 10.563
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