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The Group Velocity of Lamb Wave Generated by the one Source in
Unidirectional Laminated Composite Plates
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The elastic waves in a plate are dispersive waves due to the characteristics of Lamb waves. However, SO
symmetric mode is less dispersive in the frequency region below the first cut-off frequency. The wave
propagation velocities vary with the direction in anisotropic plates such as Carbon Fiber Reinforced Plastic
(CFRP) plates. The wave vector direction and enetgy flow vector direction are same in isotropic plates.
However, the wave vector direction same as the phase velocity direction is not in accordance with the
energy flow direction same as the group velocity direction in anisotropic plates. In this study, the dispersion
cwrves of the phase velocity from anti-symmetric and symmetric Lamb wave dispersion equation are
calculated for unidirectional laminated composite plate. Slowness surface is skefched using phase velocity
under the first cut-off frequency. The direction and magnitude of group velocity are corrected with this
slowness surface. The measured group velocities are in good agreement with the corrected group velocity
curve except near the fiber direction zone which is called the cusp region.
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Fig. 2. Dispersion graph between wave number and frequency for
unidirectional composite plate - 0 deg. wave propagation
direction.
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