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Degenarate modes and modal coupling in vibration of rectangular plates
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This paper presents the degenerate modes and modal coupling in vibrating rectangular
plates with the same boundary conditions along four edges. The spline element method is
applied to analyze frequencies and mode shapes of orthotropic rectangular plates with
tapered thickness. Some of degenerate mode pairs are split in frequency in vibration of
isotropic square plates with the four edges clamped, free or simply supported, respectively.
And nondegenerate modes such as X mode or ring mode can occur in tapered square plates
and orthotropic rectangular plates having certain width/thickness ratio and aspect ratio.
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AFRITIY, spline BEREAFAWT, 4100380, @
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AR THLNIFEREFEOD &, UTDELHI725.
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Appendix

RERATRENLZYTHEY M v AT, KkATH
Abib.

Ist 35.30
6. F

2nd 66.56

1st 28.32

£y
2nd 33.68

2nd 45.27

3rd 80.22

ath 99.14  4th 69.45 4th 57.77 4th 42.89
a) b/h=50 b) b/h=20 o b/h=15 d b/h=10
a/b=0.55 a/b=0.63 a/b=0.685 a/b=0.79

B-10 BEXRAMRAVIROEESE— FORESH

nggy =0
M6,8, = (1/12)(h, /b)213BJ %
Meyex =0

MW'W'=Q1/12)(ho 1 5)219B3 TP

¥z, RQDTREND S THARE~ b Y v 7 X1, KX

TEzZLNS.
K0:6: = (b/af INATL + (1 = viyvyx NGy / Ex 93Tk
+12x(1 = viyvya NGs/ Ex N/ 1o  TRLT
K608, = k,x(b/a)3BIR + (1 = vigpvyx Gy / Ex N/ @) P12
KOW'=12k(1 = viyvye Gz | Ex Nb] a)(b 1 o) IR T 2
KB,0: = vyu(b) a)[G3TIE + (1= viyvyx NGy Ex b/ @) 52 J 91
K6,0, = (E, |EMIPIIL + (1= viyvys Gy [ Ex Kb/ a2 T3T
+ 12k (1= VgV NGy [ Ex Xb 1 ho)2 IS 2
KOW'=12k(1 = vigvys KGyz [ Ex Kb 1 ho)2 1821 3}
KW'0: =12x(1 = viyvyx Gis | Ex )b a)(b | ho2 LRI R
KW'0, =121 = v, XGye /B )(b 1 o) IS
KW'W'=125(1 = VagVyx XGas/ Ex Xb | @)2 (b ] ho)2 TN 2
+12i(1 = iy Gy | Ex Xb 1 )2 TSR3

DT, Iy & Tk BREATREN, EERNCIL,
Gauss DEAERESFAKEANTNS.

3 = [1dNs 6/ d EdiN, 40/ EH ' &

& = [J[dN k) d wid N Cr) d i dd

L, 6L j i TEBSRORETHY, i TR RK
ZIRY.
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