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ABSTRACT

Corrugated core sandwich panels are relatively lightweight structure components compared to their

large flexural rigidity, and are widely used in automotive, aerospace, ship, and plant industries.

However, research on rigidity and vibration for these sandwich panels remains fairly poor. In this

study, the optimal sandwich panel is determined by presenting the rigidities of corrugated core sand-

wich panels with sinusoidal, triangular, trapezoidal, and rectangular waves. Furthermore, by analyzing

the vibration of the sandwich panels for arbitrary boundary conditions, a basic visual program for

practical and efficient static and dynamic design data extraction of the sandwich panels is completed.
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Fig. 2 Corrugated plate of trapezoidal waveform
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Trapezoidal wave | 17.0239 1 68.5062 Triangle wave 141.4214 - 45
Tectangular wave | 11.5925 2.1566 - Trapezoidal wave | 164.5613 0.5 65.7
Rectangular wave 200 1 -

Table 2 Rigidities of sandwich panels under same
weight with cosine wave of h =25 mm
Waveform D,/D D,/D D, /D
Cosine wave 32.0994 37.6296 22.4898
Triangle wave 35.8761 42.0440 25.1423
Trapezoidal wave 17.3456 22.3750 12.1601
Rectangular wave 9.8882 12.6583 6.9360
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8 35 B .
) -
& 30
&J 25
z
Sl
wv
Z 15
w
210
=]
Z 5
g o
COSINE TRIANGLE TRAPEZOIDAL RECTANGULAR
WAVEFORM

Fig.3 Rigidities of sandwich panels under same
weight with cosine wave of h =25 mm

Table 4 Rigidities of sandwich panels when h =25 mm

Waveform D,/D D, /D D,, /D
Cosine wave 32.0994 37.6296 22.4898
Triangle wave 32.1003 37.3119 22.4961

Trapezoidal wave | 32.0994 42.2435 22.4894
Rectangular wave | 32.0926 46.9259 22.4907
w 50
[’} '
= .
O 40 _ h
[C] L L
E 35 > * - .
g 30
o] 2 L * i -
n 20
g s
= 10 #-Dx/D -#Dy/D -+Dxy/D
2 s
g
COSINE TRIANGLE TRAPEZOIDAL RECTANGULAR
WAVEFORM

Fig. 4 Rigidities of sandwich panels when h =25 mm
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Table 5 Natural frequencies of sandwich panels under
same weight with cosine wave of h =25mm
for boundary condition of F-F&C-F

Waveform i Frequencies [Hz]

78.2027
180.227
478.074
570.424
671.796

Cosine wave

v W =

82.6624
190.544
505.347
603.053
710.197

Triangle wave

[V UV SR

60.3401
134.351
367.096
422.765
507.297

Trapezoidal wave

[V NN Sl

45.3824
101.344
276.239
318.972
382.233

Rectangular wave

[ R S

Table 6 Fundamental frequencies of sandwich panels
under same weight with cosine wave of h =
25 mm for various boundary conditions
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Fig. 5 Data input window for vibration analysis
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Boundary
condition Waveform Frequency [Hz]
Cosine wave 768.145
Triangle wave 812.039
C-C&C-C
Trapezoidal wave 576.648
Rectangular wave 434.653
Cosine wave 147.024
Triangle wave 155.433
C-F&C-F
Trapezoidal wave 109.796
Rectangular wave 82.8016
Cosine wave 276.626
Triangle wave 292.430
C-F&S-S
Trapezoidal wave 209.764
Rectangular wave 157.991
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