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Abstract

In this paper, when stress waves are propagated along the reinforced direction of the composite, the
characteristic equation of Rayleigh wave is derived. The relationships between velocities of stress waves
and Rayleigh wave are studied for anisotropic ratios( E\;/Ey or Ey/FE;). The increments of
anisotropic ratios is made by using known material properties and being constant of basic properties.
When the anisotropic ratios are increased, Rayleigh wave velocities to the shear wave velocities are
almost equal to 1 with any anisotropic ratios. Rayleigh wave velocities to the longitudinal wave
velocities and Shear wave velocities ratio to the longitudinal wave velocities are almost identical each

other, they are between 0.12 and 0.21. When the anisotropic ratio is very high, that is, FE;/Ey

=46.88, Rayleigh wave velocities and the shear wave velocities are almost constant with Poisson's
ratio, longitudinal wave velocities are very slowly increased with the increments of Poisson's ratios.

When E (elastic modulus of the reinforced direction) and v, are constant, Rayleigh wave velocities
and the shear wave velocities are steeply decreased with the increments of anisotropic ratios and the
velocities of longitudinal wave are almost constant with them. When FEp(elastic modulus of the
normal direction to the fiber) and vy, are constant, Rayleigh wave velocities is slowly increased with

the increments of anisotropic ratios, the shear wave velocities are almost constant with them, the
longitudinal wave velocities are steeply increased with them.
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Table 1 Properties and stress wave velocity of orthotropic materials
. Ey Ey a2 0 Ey Cr Cr Cr
Material Vig o
(GPa) (GPa) (GPa) (g/on) 2 (m/s) (m/s) (m/s)
Boron
/Epoxy[15] 204 18.5 5.59 2.0 0.23 11.02 1449.66 1443.80 8778.46
Graphite
138.5 11.0 6.3 1.52 0.31 12.59 2035.86 2009.35 9582.24
[Epoxy[11]
Carbon
142.17 9.255 4.795 1.9 0.334 15.36 1588.61 1574.69 8681.8
/Epoxy[16]
Graphite
181.0 10.3 7.2 1.58 0.28 17.57 2134.70 2105.29 10727.1
/Epoxy[17}
Graphite
220 6.9 4.8 1.64 0.25 31.88 1710.79 1697.87 11593.52
/Epoxy[18]
Graphite
290 6.2 4.8 1.70 0.25 46.88 1680.33 1669.63 13069.67
/Epoxy[18]
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