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ABSTRACT

There has been much effort to find suitable methods for structural

analysis in the

mid—frequency region where traditional low frequency methods have increasing uncertainties whilst

statistical energy analysis is not strictly applicable. Systems consisting of relatively stiff beams
coupled to flexible plates have a particularly broad mid—frequency region where the beams support
only a few modes whilst the plate has a high modal density and modal overlap. A system of two

parallel beams coupled to a plate is investigated based on the wave method, which is an
approximate method. Muller's method is utilised for obtaining complex roots of a dispersion wave
equation, which does not converge in the conventional wave method based on a simple iteration.
The wave model is extended from a single—beam—plate system, to a plate with two identical
beams which is modelled using a symmetric—antisymmetric technique. The important hypothesis

that the coupled beam wavenumber is sufficiently smaller than the plate free wavenumber is

experimentally verified. Finally, experimental results such as powers and energy ratios show the

validity of the analytical wave models.
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Table 1 Material properties and dimensions of the
coupled system of an infinite beam and a
finite width plate

Material Perspex Helg}}; t ((;fn?)eam, 22.0
Young's modulus, Beam width, b
E (GNm™ 44 (mm) 60
Poisson's ratio, 0.38 Plate width, Ly 0.375
4 (m)
Density, £ 1152.0 Plate thickness, 20
(kgm ™) ’ L (mm) ’

Fig. 2 Complex domain contours and root—tracing
calculated by Muller's method

dlolB Wog 7ol Qs FugrolAE Muller
HOe Alg3i9n) Fig 2= BAHWo|A Muller
& o] g3l T& Forks A S HoET

B oukdE @ 2A2e) BAZR0) A4 deAA],
sliding 2722 Fojd o, FX3)Ae] sf s
7] ZAF APAE Fig. 3o YeRIeh =3 A
dAel digt 984 2U2E (point mobility) & Fig.
4o JeERAQIth B J9dA ¥3 FoSedA Y
H pdgEls Zo] He A& & F Utk ek
#o] kg FupolA AdE B AFL EoE
o, ol 2o A&7 (blocking effect) & LA
%E}(S).

| Impedancerm{ (Ns/m?)

10

10 1&)2 1;)a
Frequency (Hz)
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opposite to the beam

Fig. 3
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Frequency (Hz)
Point mobility of the coupled structure
(point force applied at x =0).
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Fig. 7 Configuration for the wavenumber measure
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