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Elastic Buckling Analysis of a Simply Supported Orthotropic Plate with
Exponentialy Variable Thickness

Chang, S. R., Jeong, S. K., and Yoon, S. J.
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Abstract

The problem considered is the buckling of a rectangular orthotropic plate, tapered in thickness in a
direction parallel to two sides and compressed in that direction. Curves are presented showing the
variation of buckling stress coefficient with the special loads. The type of thickness variation is
exponential. While this paper is presented how to design for an efficient orthotropic plate taper from
physical consideration.
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Mechanicul Properties Tapered Plate Parameters
E11=2500ksi Ny=8.35 Ibfin afb=1
E7=1000ksi N.=3.072 Ibfin  £=9.70 in.
v1=0.33 =1 k=3.832 (28 4)
x/a N, 1’ 1 [
00 8.350 1.00E-02 0.216 38.579
0.t 7.558% 9.17€-03 0.209 36.091
02 6.836 8.30E-03 0.202 33.764
0.3 6.186 7.51E-03 0.196 31.586
0.4 5.597 6.80E-03 0.189 29.549
0.5 5.065 6.156-03 0.183 27.644
06 4.583 5.57E-03 0177 25.861
0.7 4.147 5.04E-03 0an 24193
0.8 3.752 4.56E-03 0.166 22633
0.8 3.395 4.126-03 0.160 21173
1.0 3.072 3.73E-03 0.155 19.808
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'Buckling Coafficiert of Tapered Plate under Compression
Mechanical Properties : E, =2500ksi, E,,<1000ks!, G,~25Ks), v,,0.33
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