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ABSTRACT

The power flow analysis(PFA) has been performed to analyze the vibration of coupled plates
excited by a point force in an arbitrry direction. The energy governing equations for longitudinal,
shear and flexural waves were solved to predict the vibrational energy density and intensity. The
wave transmission approach was used to consider the mode conversion at the joints of the coupled
plates. Numerical results for energy density and intensity on the coupled plates were presented.
Comparison of the results by PFA with exact results showed that PFA can be an effective tool to
predict the spatial variation of the vibrational energy and intensity on the coupled plates at high
frequencies.
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Fig 1. Coupled plate excited by a point force
in an arbitrary direction
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Fig. 4. Total energy density on a coupled plate
excited by an out-of-plane point force at 5000
(b) Hz. (a) exact result, (b) result by PFA.
Fig. 2. Total energy density on a coupled plate I:

excited by an out-of-plane point force at 1000 (a)
Hz. (a) exact result, (b) result by PFA.

(a) (b)

Fig. 5. Total energy density on a coupled plate
excited by an in-plane point force at 5000 Hz.

()]

(a) exact result, (b) result by PFA.

Fig 3. Total energy density on a coupled plate (al)
excited by an in-plane point force at 1000 Hz.

(a) exact result, (b) result by PFA.
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Fig. 6.

Energy density on a coupled plate

excited by an out-of-plane point force at 5000

Hz. (al),(a2):

flexural waves, (bl),(b2): shear

waves,(cl),{c2): longitudinal waves, (al),(bl),(cl):
exact results and (a2),(b2),(c2): results by PFA.
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Fig. 7. Energy density on a coupled plate
excited by an in-plane point force at 5000 Hz.
(al),(a2): flexural waves, (bl),(b2): shear waves,
(c1),{c2): longitudinal waves, (al),(bl),(cl): exact
results and (a2),(b2),(c2): results by PFA.

- 307 -



NIt 27777y, -
S\NINtV Pt rr s, S
SV P12, 22202 e
SN\NY P P2 memn
NNNN S P rrrr et -
\\\\\ f’//;,,,_--, -
v ARt -
(al) e W~ (al) gl
LT I TSy S tateg it A R I MO - —
AL N NN 4 -~
11[}\\\\\‘\“‘ P} pipup Prosppp
B A VA BN SorIrrrorzzroodllIIaNaNNAIIIY
£ AT E NN T
o2 3 4 & 7 8 ® 10 23 4 88 7 8 8w
xim
5
STYTT7
SRR
NSIRERE 4
AV VY ‘ ?
ANVt Ly
NANA D2 3
L} (NN z
(az) E e e - (a:z) -
"2(/// } NN b 2
L4070 NN b
I//l}\\ r
YR RRARN r 1
EERR RN r
PelbavyyyaTIIE
P 5NN S ==~ o
9 3 2 3 % 5 T TR v e a 1 2 34878 7 8 9 w0
Alro)
"Ry s el T ~ tr
~ P IR NI 0 e
SN v LSRR S Do A S S S 11
Ny 7 NNgrd | AN ) Ll
Y ' \ ﬁ / N g T ITIIDIIINNY
t s XN 15 YRR R B e Sy iinistpte
t = s~ VNI N L SNV DSLLTITT 3
z N [ S W N Y Sy iy * £‘A~"/‘~/“""
(bl) O R B Ky (b1) T MONC AR EnToanIon e
2 ’\\\-—¢o¢'~,1’ \‘w b ‘I \‘ (Y2 /, -: - n’
R Lt T NS AR E T N N el
B D Feipe A W N ANR SOOI
1pm saNNNe L T LITT M N i SR Y, D Y YE]
s oo aNITTTIN A > Pl S e S i A B
[ER RN AN /,_*,;/l/ N ~ el L At T Tk
o —— R e o 1 RN
2 (m)
SITTIN oo T T s
: ‘l ‘\/7 ;//.—,,,_..
S
AR R AT s
\\\\ {///,,_._.._.-..
MANNN S rrocnmn
R SN N
(b2) b2) E oo (i
2 ///} \\\\\s—-n
AR
T ntl 0\
PV
BERS YR
v 2 3 s e 7 & 9 10
xim),
s [ A TN T — I ’
PSSR RINEY PR BE - . e T m A
RSN GAINENDRY. 2 2 Sl X777 MNP ZIZLIDITIZITT
P APPSR TR X I Y SN i . r_.,//ll\\ \‘~J‘(}-,,/ o
1 NN AN S S, + U AN SR NLURLRE
PRSP - - AR NS D N M
SIS BPANAN e IR NSNS
- [l i TR WSl D R
(cl) (cl) s Bt AP S A
Bl s SN I' CONITIeT R
- - - I LB RN s NN NN
»»»»» A SN ST A AN
O T T AL A NI o, NN TP N G e P
‘:::::i: \\:::*«:::l:::’ o\’ \.‘\‘.‘M/’,\’ N R
9 — T 1 RN
xgm
STF77 Yy
e ]
i TP e n 22200
S o ]
f A
(c2) (c2)

Fig. 8. Intensity on a coupled plate excited by Fig. 9. Intensity on a coupled plate excited by
an out-of-plane point force at 5000 Hz. (al),(a2): an in-plane point force at 5000 Hz. (al),(a2):
flexural waves, (bl),(b2): shear waves, (c1),(c2): flexural waves, (b1),(b2): shear waves, (cl),(c2):
longitudinal waves, (al),(bl),(c1): exact results, longitudinal waves, (al),(bl),(cl}: exact results,
(a2),(b2)(c2): results by PFA. (a2),(b2)(c2): results by PFA.
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