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Abstract : Strips are the main structural components of train floors, ship hulls and aircraft cabins. Vibro-acoustics perfor-
mance of the strip plates directly affects the acoustical properties of the interior environment enclosed by the strip-formed com-
plex structures. In this paper, based on the 2.5D finite element method and 2.5D Rayleigh’s integral, the vibration and sound ra-
diation model of an infinitely long plate, i.e. a strip, is established, and validated by an analytical method published in litera-
tures. The frequency dispersion characteristics and sound transmission loss (STL) of the strip are investigated, and influence of
incident angle, damping loss factor and thickness on the STL of the strip are studied in detail. The results show that, the infinite-
ly long strip has modal characteristics in its transverse direction and wave propagation characteristics in the longitudinal direc-
tion. Modal waves include in-plane compressive waves and out-of-plane bending waves. With the increase of incident angle,
the STL coincidence frequency of the strip moves toward high frequencies and the STL below the coincidence frequency in-
creases. Raising the damping loss factor is helpful for the improvement of STL at frequencies near the dips and beyond the co-
incidence frequency. STL is significantly affected by the thickness of the strip, showing that the first dip’ s frequency and the
coincidence frequency shift to high and low frequencies respectively with the increase of thickness, and narrowing the “acousti-
cal short-cut” band. The STL of the strip can be increased in the whole frequency bend by enhancing the stiffness, thickness
and mass of the strip. This method is suitable for complex infinitely long waveguide structures. It is more efficient than the tra-
ditional finite element method and boundary element method in the study of high frequency acoustic vibration.

Key words : vibration and wave; 2.5D finite element method; 2.5D Rayleigh’s integral; infinitely long plate; dispersion
relation; sound transmission loss
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