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Abstract

Free vibration of plates with coating
materials on the top and bottom surfaces is
studied via both the theoretical and experimental
approach. In the theoretical study, the layer-wise
linear displacement theory and the Rayleigh-Ritz
method are used to construct the method for
analyzing the free vibration of the plates. The
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effects of coating material constants on the
natural frequencies of the plates are investigated.
The proposed method is then applied to the
material constant identification of the plate with
free edges using the natural frequencies that are
sensitive to the variations of the coating material
constants. Experiments were performed to
measure the natural frequencies of the plates. In
the identification process, trial material constants
are used in the present method to predict the
theoretical natural frequencies, a frequency
discrepancy function is established to measure
the sum of the squared differences between the
experimental and theoretical natural frequencies,
and a stochastic global minimization algorithm is
used to search for the best estimates of the
material constants by making the frequency
discrepancy function a global minimum.
Applications of the material constant
identification technique are demonstrated by
means of several examples.

Keywords: Sandwich, coating, free vibration,
natural  frequency, Rayleigh-Ritz  method,
identification, minimization method.
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pEIRES | RRIE FiTiE | FE (%)

4 49 52.18 -6.09
5 77 74.68 3.11
6 99 98.66 0.34
7 130 132.14 -1.62
8 139.33

9 217 224.78 -3.46
10 249 248.59 0.16
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z

Es (GPa) Vi
TEEE | 2994 | 0362
. .| 298002 | 0.366529
FARECND | 0.470) | (124%)
. 3.0149 | 0.367625
+ = (=
FARERR) | 0700) | (1.55%)
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Energy access

Rural and urban energy issues

Renewable energy for sustainable development

Clean Development Mechanism (CDM) and sustainable development
Emerging and advanced energy technologies

Biomass, biofuels and biogas

Micro hydro development and applications
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9. Solar thermal and photovoltaics

10. Energy infrastructures and the environment

11. Energy policies for sustainable development

12. Energy conservation and energy efficiency

13. Building sector energy use

14. Industrial sector energy use and options

15. Transportation sector energy use

16. Energy and environment

17. Greenhouse gas mitigation and climate change issue

18. Geopolitical sustainability issues and strategies

19. Energy efficiency and rationale use of energy

20. Trans-boundary power exchange (cross-border power issues)
21. Regional power interconnection and trading arrangement.
22. Power systems interconnections

23. Distributed generation and sustainable development

24. Power system design and operation

25. Power system optimization, planning and analysis

26. Power system dynamics

27. Power demand-side management

28. Energy trade for sustainable development

29. Smart grids and active distribution networks

AAPIFL AR A F AT - FEHPE P ET SLER :
Ak A F P EEFELFTE SRR S %FF o AT EABCFT RS ZE
WA Rz ‘/‘Sﬁ*—ﬁ”ﬁﬁ‘ﬂ‘”? RA2 mETESRIFEXE gdﬁ ~
T ERF AL ﬁmﬁi% TR AR A S RE R
§F kA SR AN A, L B Y - A o

PN E S
e 2 RP &t B oAa kg R miBg{ofiisa
PRART RE MR AT \m’? K UFERLLE e ARE A&

G om P TR R Jféﬁﬂ’? A 1:’5; 5 oBip BRSO, S Ao b PR PR § R,

B LSRR P R G R BE R R R TR 60T
LEEP - RZ g kP - P o

IRt}

BRI g LA AR g R R T EE 2



SE R RaR ek SR L1

\«- Z‘\
p#p:2010/12/22

B AT

Ph L AR R L B ]

FERAFEA £

4 s 98-2221-E-009-009- FragE: BipsRd

AFFSERR TR

"




WEREBFTIFEFTY

% 5

s TR AR R ?l% %5 98-2221-E-009-009-
L SRS S L B I
i B (F o
At @ LR ;e
% %97 RRES gy | FTPRT (g (TR R
i (s (7 7% e L EL - | I
fegr) | ) #H oo = ¥
%)
EIE N 0 0 100%
o PEEAEEL 0 100%
o~ F T
gt 0 0 100%
%2 0 0 100%
v 7‘—4—\:‘ i+ 0,
o1 i 0 0 100% .
S T K 0 0 100%
B i g 0 0 100% &
A B
#1914 0 0 100% 4 A
a4 9 9 100%
gt g A4 |E L | | 100% o
(&) [ELuFsh 0 0 100% B
Lizwm 0 0 100%
R 0 0 100%
o lErwznrese o 0 100% g
W FIE
B g 9 2 100%
i1 0 0 100% 2 /&
aj_é 0,
%11 i # 0 0 100% .
+ S 0 0 100%
" ¥ 0 0 100% e
R I
A& 0 0 100% + A
a4 0 0 100%
T RN ) 0 0 100%
A =
(PR |[BELimg R 0 0 100% ’
Lizwom 0 0 100%




H A%
(miz gz
5 hoyE B s d S
HREE S ERREE
V=g g NP LB T
SR R D B
Vicne S TSN | 2
EE G F A

}ljo)

%4 ACCM-T7 % = B & /24 £ 1K ¢ 32 % J& Best Student Poster f&

’i X538 P

frebs

—

#R%EL S(7 FRredn)

/e

Re|grga epe A1 8

21

Fi

B ye s IR

T e

3
1
4e
g |FiHE/ iy
i
p

Ph SRR R

 (RE) * %

OO O OO O o (o







R 640 %A ] 7 h S R 2

E

ijb

FRATNFERTEAACGAER ESTFH P RN T SR FA
T (5 & 4 Té:%bwz*%\x,&a\l% BTN E-HBFEZ T ) L F
ELFmaF LY R AR FRAEBFHEES T 5FEFTR o

Lo h 32 Ry diAn f ek ~ 3308 P B it- 5826
W=
(kg = p 4 (3P > 12100 3 5 12)
[ 5% % Pz
mEES EAR
(J# © & 7]
B Fl,; :
2. PR 3k n B IIE A AV R 1R
we e EA Oagdiec i OFERY O
B0 kw05 BE
gk e 3 es? W&
#w (12100 F 5 *2)

S. PR EF I PILIAT AL G WL G 0 FRAY S E LRI
E(ﬁﬁ&ﬁﬁ%%ﬁiiii‘%E‘%$éé*ﬁ%%i?Ei)@’

500 % % *2)




