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Buckling analysis of Truncated conical Sandwich Shells with FGM Face sheets
using Improved Higher-order Theory

J.Seidi

Abstract

Department of Mechanical Engineering, [lam Branch, Islamic Azad University, llam, Iran

In this study, an improved high-order theory is presented for buckling analysis of sandwich conical shell with thin FGM face sheets
and homogenous soft core. First shear deformation theory (FSDT) used for the face sheets and cubic functions are assumed for the
transverse and in-plane displacements of the core. The nonlinear Von-Karman type relations are used to obtain the strain
components. The equilibrium equations are derived via principle of minimum potential energy. Analytical solution for static analysis
of simply supported sandwich conical shells under axial in-plane compressive loads is performed by using Galerkin’s solution. The
comparisons show that the present results are in the good and better agreement with the results in the literature results.

Keywords: Truncated conical sandwich shell, buckling analysis, Nano- FGM.
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Specimen  Thickness R;(mm) R,(mm) B L/R,

code h(mm)
SC1 0.6 100 300 41.81 1
SC2 0.6 100 300 26.36 1.5
SC3 0.6 100 300 19.47 2
SC4 0.6 50 300 56.44 1
SC5 0.6 50 300 33.75 1.5
SC6 0.6 50 300 24.62 2
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b e Julos jo oolatul

daiges o Jwles HLAS lude -Y Jgoo

Sl g, b (gl (all by e ol GisleS” Jolow

Specimen Experiment FEA Equatio  Present Discrepancy
9] [9] n[10] *%

SC1 25 28 354 34.24 4.2%

SC2 20 25 323 31.13 3.7%

SC3 14 22 24.68 23.75 3.8%

SC4 20 27 24.1 26.31 14.5%

SC5 25 40 31.35 38.07 20.2%

SCo6 21 35 27.27 31.42 17.5%
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2

N x 10
h./h,  Typel Type II

N=1 N=2 N=3 =1 N=2 N=3
5 2203 1.841 2.025 1.765 1.393  1.562
10 1957 1.725 1.854 1.626 1378 1.611
15 1.774 1703 1.782 1487 1413  1.386

9599 [ &9 @:3.\:'..» bs,ﬁu ‘;.\:Lu.d @‘):u )lg )Dﬁa —fJgJ.?
% = 400,h /b, = 10,%sin[3 = 4 Gliseo polio b

N x 10°
B° Type | Type 11
N=1 N=2 N=3 N=1 N=2 N=3
30 1.109 1216  1.346 0.835 0920 0923
45 0952 0.870 0.895 0.722  0.661 0.634
60 0717  0.657 0.777 0.638 0.549 0.524
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