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Vibration Power Flow Analysis

of Coupled Co-planar Plate Structures

°D. H. Park’, S. Y. Hong™, H. G. Kil*™*

Abstract

In this paper, the power flow analysis(PFA) method is applied to the prediction of the

vibrational energy density and intensity of coupled co-planar plates. To cover the energy

transmission and reflection at the joint of the plates, the wave transmission approach is

introduced with the assumption that all the incident waves are normal to the joint. By

changing the frequency ranges and internal loss factors, we have obtained the PFA

results, and compared them with the analytical exact solutions.
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Fig. 1 Boundary conditions of coupled plate structures.
(a) simple supports and (b) corresponding energy
boundary conditons
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Fig. 2 The energy density distributions of coupled aluminum
plates when f=2000Hz, =0.2, h,=1cm, h,=2cm, L= L =1m.

(a) exact solution and (b) PFA solution
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Fig. 3 The intensities of coupled aluminum plates
when £=2000Hz, 7=0.2, k,=lcm, k,=2cm, L,= L,=1m.
(a) exact solution and (b) PFA solution
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(a)
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x{m) x(m)
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Fig. 4 The energy density distributions of coupled alumium Fig. 6 The energy density distributions of coupled alumium

plates along the y=0.5m when #=0.2, A,=lcm, k,=2cm,

plates along the y=05m when 75=02, £,=2cm, k,=lcm,

L,=L,=lm. (a) f=20000Hz and (b} f=200Hz, —: exact L.=L,=lm. (a) f=20000Hz and (b) f=200Hz, —exact
solution, --: PFA solution. solution, --: PFA solution.
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Fig. 5 The energy density distributions of coupled alumium

plates along the y=0.5m when 7=0.02, #;=lcm, k,=2cm, plates along the y=0.5m when #=0.02, #,=2cm, k,=1cm,
L,=L,slm. (a) f=20000Hz and (b) f=200Hz, —exact L,=L,=lm. (a) f=20000Hz and (b) f=200Hz, —exact
solution, ——: PFA solution. solution, ——: PFA solution.

Fig. 7 The energy density distributions of coupled alumium
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