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This paper is concerned with an accurate eigenfrequency analysis of structural-acoustic
coupled problem, avoiding the fictitious eigenfrequency problem. In the present approach,
the acoustic field is approximated by the boundary element method, while the structure is
by the usual finite element method. It is well known that, without any care, the numerical
solution of external acoustic problem governed by Helmholtz equation is violated at the
eigenfrequencies of the internal problem, when the boundary integral equation method
is applied. As a method to avoid the fictitious eigenfrequency problem, there is the new
method proposed by Tanaka et al. In this proposed method, the Burton-Miller integral
equation is used at the some nodes of element, while the normal derivative boundary
integral equation multiplied by the same coupling parameter as in the Burton-Miller
expression is applied to the other nodes of element. The present paper demonstrates that
the fictitious eigenfrequency problem also occurs in structural-acoustic coupled problem,
and the proposed method avoids the problem in the coupled problem. The paper reports
how to recognize explicitly the eigenfrequencies of the coupled problem and calculate
accurately these values.
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Fig.1 Analysis model and its element discretization
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