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Fig.1  Four edges clamped thin plate Fig.2 Clamped parallelogrammic plate
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R 1 Winkler HuFE [ [ 2RI WEAR A 4% 1
Table 1  Natural frequency f of clamped rectangular thin plate on Winkler foundation
k=2x107 k=4 x10’ E=6x10"
mode rank
this paper FEM solution this paper FEM solution this paper FEM solution
1 46.796 45.836 53.285 52.445 59. 066 58.309
2 68.958 68.819 73.516 73.387 77.809 77.686
3 93.954 93.200 97.350 96. 621 100. 630 99.926
4 110.962 109. 450 113.851 112.380 116. 669 115.230
5 118.818 116.300 121.521 119. 060 124. 164 121.760
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F2  Winkler ik [ SCREIE WA [ 4 415 £

Table 2 Natural frequency f of clamped trapezoidal thin plate on Winkler foundation

k=2 x10 k=4 x10 k=6 x107
mode rank
this paper FEM solution this paper FEM solution this paper FEM solution
1 49.458 49.099 55.638 55.312 61.197 60. 895
2 81.322 81.527 85.222 85.414 88.952 89.132
3 96.298 96.207 99.613 99.521 102. 823 102.730
4 129.439 128.700 131.924 131.190 134.363 133. 640
5 136.207 135. 650 138.569 138.020 140. 894 140.350

B2  WE 2 Frs Winkler #i5E F 0 FSEAT UIAE#M, @ =0.75,6=1.5,d =2a - b,
Bo =75 M5 =0.1, MR E =3 x 10°, #itEb 3L R 50 9B E =2 x 107, k=4 x 107,
k=6 x 10", Poisson [t v = 0.3, BAf7 AL N AR EL m = 780. M4l R-eRBCHEIES | HEHL
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W w, =0 J& Winkler #1547 U AR A B — Bl b )i w, = 0,0, =0,0, =04}
HFR Winkler M2k 8 5FA7 DU AR Y 25 ik, TPRARS T3 3 o, I ANSYS AR
JCIE BT A R T T X L.

%3 Winkler b3 1[5 747 MUV AR IE1 4 0%

Table 3 Natural frequency f of clamped parallelogrammic thin plate on Winkler foundation

ode rank k=2x10 k=4 x107 k=6 x10’
this paper FEM solution this paper FEM solution this paper FEM solution
1 55.038 55.240 60. 645 60. 835 65.788 65.958
2 96.476 96. 607 99.785 99.912 102. 988 103.110
3 109. 185 109. 370 112.120 112.300 114.980 115. 160
4 143.537 142.790 145.781 145.050 147.992 147.270
5 179.248 177.980 181.049 179. 800 182. 834 181.590
5 4%

AR R-PRECEEIS FIUE Green PRELH I, WF9E T Winkler HoJE b AT 10 BB R [ 3 AR
() AR Sl ) 38 el B AR SO ik BT 2 SR B ANSYS A BRI IR i 45 R T Fu s, R AL
IS R B BERE . TSE Winkler Hi3E I 09 & 2430 SRR B i 3E o I A4 4t 1
— A R E D7 5 SR Green BRI VA SR i Winkler iy By 1) 2 5 BR AT AT Y, 48 3C
) A DAy b Al R A ARl T — ol B SO T35 T B W Green R 02— FIOBTHY
BBy 2% 4w HAHEORS B SO T L T, A R it — 20 5E. R- PRECHIR I8 W] FH R AL 385 35
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Quasi-Green’ s Function Method for Free Vibration of
Clamped Thin Plates on Winkler Foundation

LI Shan-qing, YUAN Hong
(MOE Key Laboratory of Disaster Forecast and Control in Engineering,
Institute of Applied Mechanics, Jinan University, Guangzhou 510632, P. R. China)

Abstract: The quasi-Green’s function method was employed to solve the free vibration prob-
lem of clamped thin plates on Winkler foundation. A quasi-Green’ s function was established by
using the fundamental solution and boundary equation of the problem. This function satisfies
the homogeneous boundary condition of the problem. The mode shape differential equation of
the free vibration problem of clamped thin plates on Winkler foundation was reduced to Fred-
holm integral equations of the second kind by Green formula. Irregularity of the kernel of inte-
gral equation was overcome by choosing a suitable form of the normalized boundary equation.
Numerical results show high accuracy of the method given by the present paper, and it is an ef-

fective mathematical method.

Key words: Green function; integral equation; clamped thin plates; Winkler foundation; free
vibration



