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Abstract The finite-difference time-domain method considering longitudinal and shear waves and two types of damping
terms has been proposed as a prediction method for structure-borne sound. In the method, both solids and fluids are assumed to
be governed by a unique set of motion equations and viscoelastic constitutive equations using averaged material parameters.
These equations are discretized with a difference scheme of the leap-flog algorithm. The method seems to be especially
effective for providing both visible and audible predictions because time responses can be obtained directly. Herein the
formulation for heterogeneous orthotropic media with irregular grid systems and some numerical examples are introduced.
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% normal stress
@ xy-shear stress
@ yz-shear stress
@ zx-shear stress
& x-velocity

B y-velocity
D z-velocity

Fig. 1. Three-dimensional staggered grid system.
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Fig. 3. Distribution of displacements and sound pressures.
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Fig. 6. Schematic of the experimental apparatus.
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Table 1. Identified parameters for Japanese cypress.
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G [N/m%] || 7.00E+08 i 1.70E+08 | 8.00E+08
v [-] 0.70 0.20 0.04

p [kgm’] 467

n, [-] 0.05 at 2000 Hz

7, [-] 0.4 at 100 Hz
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Fig. 9. Configuration of the FDTD calculation.
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