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Bending and Free Vibration Analysis of Rectangular Sandwich Plates

by

Takeshi SAKIYAMA*, Hiroshi MATSUDA *
Chihiro MORITA*, Huang MEI**
Kouji MORIMOTO*** and Takanori SAJI* %%

In this paper, a discrete method for analyzing the problems of bending and free vibration of sandwich
plates is proposed. By transforming the differential equations into integral equations and applying the
numerical integration, the discrete solutions can be obtained.

The characteristic equation of the free vibration is derived by applying the Green function which is ob-
tained as a discrete solution of differential equations governing the flexural behavior of the sandwich
plates under the action of a concentrated load. By applying thé characteristic equation, the behavior of the
free vibration of the sandwich plates can be analyzed efficiently without a calculation by trial and error

method.
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Table 1
G./E | Qy/qa Mzy/ga® M;/qa® | w/qa*/D | Naz/qa
102 | 0.336 | -0.0156 | 0.000025 | 0.000005 | -0.1936
103 | 0.337 | 0.00078 | 0.00025 | 0.000029 | -0.1927 w. N
10~¢ | 0.337 | 0.00251 | 0.00231 | 0.000253 | -0.1845| TRt
105 | 0.337 | -0.01374 | 0.01805 | 0.001649 | -0.1215 : !
106 | 0.337 | -0.08216 | 0.04187-|. 0.003555 | -0.0263 : A{W l _Qy
0 0.337.| -0.03469 | 0.04843 | 0.004071 | 0.0 ‘ |
N.A.S | 0.338 | -0.0325 | 0.0479 | 0.00406 o
N. A. S : Navier’s Analytical Solution!’
Table2 4 WEEZFEY YV FA v FROBEBHTHE
G./E | Qy/qa My/qa2 M. /qa® | w/qa*/D | N./qa
102 | 0.348 | -0.00215 | -0.00095 | 0.000005 | -0.1125
103 | 0.356 | -0.00611 | 0.00018 | 0.000027 | -0.1066 M, w,N,
10~* | 0.363 | -0.01773 | 0.00229 | 0.000201 | -0.0946 4—- —f
105 | 0.404 | -0.03931 | 0.01391 | 0.000827 | -0.0426 Z -
1076 | 0.432 | -0.05011 | 0.02234 | 0.001206 | -0.0063 2 l Qu M,
0 0.437 | -0.05188 | 0.02382 | 0.001207 | 0.0 /
T.A.S -0.0513 | 0.0231 | 0.00126

T. A. S : Timoshenko’s Analytical Solution!’
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Table 3 SOBEMLZ RS DEIEZ/HEY Y FA v FIROBEHETHE
G./E | Qy/qa | My1/qa® | Mya/qa® | M./qa® | w/qa®/D | Ni/qa
10~2 | 0.366 | -0.00077 | -0.00231 | -0.000214 | 0.000006 | -0.1971
10-3 | 0.355 | 0.00022 | -0.00639 | 0.000230 | 0.000028 | -0.2065 My1, My, w, Ny
| ¥ A
104 | 0.382 | 0.00251 | -0.01919 | 0.002112 | 0.000224 | -0.1792 ! ' :
10~5 | 0.455 | 0.01760 | -0.04790 | 0.012930 | 0.001092 | -0.0856 : |
10-5 | 0.507 | 0.03156 | -0.06684 | 0.022760 | 0.001780 | -0.0138 ) '! l Sur My
0 | 0.516 | 0.03433 | -0.07040 | 0.024711 | 0.001913 | 0.0
T.A.S 0.0332 | -0.0697 | 0.0244 | 0.00192
T. A. S : Timoshenko’s Analytical Solution !’
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Table4 4 LEMZEFTV FA v FROBEHRME
G./E | 1st mode | 2nd mode | 3rd mode | 4th mode | 5th mode | 6th mode
102 | 510.59 864.43 864.43 1113.0 1284.0 1284.0
10'_,3 225.98 367.86 367.88 470.48 542.31 542.39
1074 77.429 130.49 130.49 | 173.17 205.52 205.52
1075 31.049 63.904 63.409 95.708 121.94 121.94
10-6 21.332 52.698 52.698 84.015 110.04 110.04
‘0 "19.961 51.301 51.301 82.612 108.64 108.64
Exact?) 19.74 - 49.35 49.35 78.96 98.70 98.70
Table5 4IBEIEXZFY Y FA v FROBEEHE
G./E | 1st mode | 2nd mode | 3rd mode | 4th mode | 5th mode | 6th mode
1072 546.47 878.22 878.36 1126.5 1297.2 1299.0
103 236.85 382.50 382.50 489.04 565.32 565.46
10—+ 87.988 148.85 148.85 197.15 236.48 236.64
105 45.013 87.862 87.863 126.03 160.85 161.41
10-¢ 37.644 78.860 | 78.861 116.25 150.97 151.67
0 36.723 77.790 77.790 115.11 149.83 150.55
Y.A.S 35.99 73.41 73.41 108.27 131.64 132.25°
Y. A. S : Young’s Analytical Solution 3’
Table 6  XHIHMSCFASUBRES R TV FA v FROBEHE
G./E | 1st mode | 2nd mode | 3rd mode | 4th mode | 5th mode | 6th mode
102 524.38 867.53 874.17 1119.3 1285.3 1296.4
103 231.04 370.70 379.79 479.58 544.10 563.36
1074 82.863 134.00 145.67 185.52 208.00 234.35
105 38.626 68.683 84.083 111.79 125.12 158.60
106 30.532 58.056 74.880 101.29 113.42 148.73
0 29.488 46.750 73.782 100.05 112.05 147.59
L.AS | 28.946 54.743 69.320 94.584 102.21 129.09

L. A. S : Leissa’s Analytical Solution4’
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