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A periodic FMM for Helmholtz—elastodynamics coupled problems

flopg wEED, H

22, PR EEY

Hiroshi ISAKARI, Hitoshi YOSHIKAWA and Naoshi NISHIMURA

1) BECR SR e TR 7E R

(T 615-8540  HUHERTH PE A IX BLHER 2L C,
2) HES R AR LM ERE (T 606-8501  H#EF T Ac 5 X i FHARNT,
3) WHE R RZBEER AR (T 606-8501  HUARTI 76 5¢ X 75 FHASHT,

E-mail: isakari@basewall.kuciv.kyoto-u.ac.jp)
E-mail: yoshikawa.hitoshi.5u@kyoto-u.ac.jp)
E-mail: nchml@i.kyoto-u.ac.jp)

An FMM for periodic boundary value problems of Helmholtz-elastodynamics coupled

field is investigated as an extension of studies on periodic FMMs. Both Helmholtz and

elastodynamic fields are solved by FMM. The efficiency and accuracy of the proposed

method are confirmed through three kinds of basic numerical tests. The materials dealt

with are a polymethyl methacrylate slab, a periodically perforated tungsten slab and

periodically set spherical elastic inclusions, all of which are immersed in water. The

numerical results are well verified with analytical solutions or results from previous studies.
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Fig.1 Periodic boundary value problems
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Fig.2 Slab immersed in water.

Table 1 Material parameters for the slab prob-

lem.

Density p A I

PMMA 1.000 2.161 0.540

Water 1.000 1.000 -
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Table 2 The maximum value of average error of
pressure and displacement for the slab
problem.
The num. of elem. pressure displacement
per unit wave length P u
20 2.000 x 1072 1.084 x 102
40 1.065 x 1072 5.648 x 1073
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Fig.3 Perforated slab immersed in water.
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Table 3 Material parameters for the perforated
slab problem.

Density p A I3
Tungsten 13.80 145.6 64.85
Water 1.000 1.000 -

Fig.4 The boundary element mesh for the per-
forated slab problems. The surface in the
unitcell is divided into 14948 triangular

elements.
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Fig.5 Transmittance versus normalised fre-
quency in the case of the perforated slab
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Fig.6 Scattering by periodic spheres

Table 4 Material parameters for the sphere

problem

Density p A !

Inclusion 1.000 1.000 1.000

Exterior matrix 1.000 1.000 -
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