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Obtaining the natural frequencies of moderately thick
orthotropic plates with piezoelectric patches using the
Ritz method
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Abstract- In this study, natural frequencies of rectangular orthotropic plates with piezoelectric patches are obtained.
Simply supported boundary conditions are assumed at the plate edges. Ritz approach based on the principle of
minimum potential energy is applied to obtain the frequency parameters of rectangular plate. Since displacement fields
of the plate are postulated by trigonometric series function, solution is a semi analytical one. For verifying the accuracy
of this method, results are for the isotropic and piezoelectric plates are compared with those reported in the literature.
As we see a good conformance is derived from the obtained results and the exact solution. Finally, natural frequencies
of a rectangular Mindlin plate with surface bounded piezoelectric patches are obtained.
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3. Kirchhoff’s Classical Plate Theory
4. Deflection

£5

dodie -
4 Soo 5l S oS e Olge jloslitul 3 gl Jlo o
w5 039 YU plloctul 5l &5 goiie sla Sy b solge oy
s Sye s Sl oordle bl oLl
Oy Wil loye i ogzge Slge A Cewd (55 SYsb
Olye ar S Sl lge (oo cnl 5o el adls (G385,
Sabgr slrojls Cals g (b 55 S jo g | aiges S
ilazs 30108 solatwl o )50

@ leea (Sously (SOl byl o ol
Ao cds e STy (Sl Sl SilsT (Sle
9 S0gee S5 i 99 24 0o Rl 5 g Wb sl
ol g (s Ty sl ity Sl Slge (S5
diedign sloojle AV gVl sud coge diaiisn slaojle
o oS e 4 o sSiely gl olsSTL S8 LUl
gt 5 L Slals,l e ol 4338 s il
B LS ooliiu] peed iipyr piees aiile ekl
Sygo 4 o 5 Lol )| SVgzl oS ol 5 amels Lo
Shoslinal S8 &y plaretils ol YL 0 5 le S 55
skl lales )| S el o,Ses cloiis,

IS 5l e g clals)| mals 6l wa slaby, 5o
3 aies S gl oo ooliiwl diedigr slge 5 Sl Jled
Co a4 Wlowd JSis oS e 3l aiedise slaojle
wils las Sl slals 355 5l (S Sl lase LT
acgoze (pl 5l 500 glaws aisS o i Loy ol
g URS am ) g lraly & Slgle Ko Jold laojles
55 pys £ LS o S |y ol SlKe oY Sis
o2 ol sloly )l als pals jo ohea i S
"IAS sleojle 4 g %K Jals oo 5 Rlee Lels
L oV gl 4 S0 pSlgny ol slaa¥ (5y il ae
Ngh oo Jate S ondilo gl (Jo5emelS slaojle (Sl
sk 4 lgoe Gl WinS e S8 ol JSs L s
b SeySlynm sloay oS5l pogdle il d5ute 655550
S esbe Gl (oead) joti OBl (R)oslS slaojl
LF5r]s 5l o0 mal b 555 slaay (5 Slae 5 (5,5 3k

1. Actuator
2. Controlled Structures
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