375-367 yoye 12 o leuis (15 0,93 1394 Sdduml (Y0 Sl Wiy dlxo

93 ol dolinle =
—5; =
Y ’ = i =
OV 30w S0 (wigo = & -
=L1\=
mme.modares.ac.ir T s

o9 Hoeala.l b o ylas> o quww Gbgjém 5&4:..»% u:su\r e
Sl go Joldi 9 s JIT
gl Alaias i (uuns

2 srgé UM olKisly 4&)&0 Uw_\a.e‘a c)l.ibl:.wl _2
talebi@qut.ac.ir 37195-1519 sy 9o cpd *

LXVCES o wleb!
Al 6yg7ee )b ot pusis i lnd (g joels” (Jog 5t (sladiigy (BleS sy S LIS das gy ) (Baios ol | e Jo otngl, e

1394 3540 12 bl
1394 W10 50k

Jlesl b Jolas ¥oles .l oids o3laiw] adiwgy Jgl aiyo (oabp SIS pusd (65055 3l et ol SY0lro gl sl cga jolaie py
SoS &y debdl jd il o S Clatde b Jeowilyasd SYole Gygo 4 a5 Canl s gyl (6551 B 4 (655 sl powine Juol

S sl g ST o9 Hlade o liliw] dlee yuew g 0l i (g SV ole 4 el j200 Yol «lasyo S5 5 (0S5 I sla oo,

o5l ks
25 b odel sy gulis  5aiss opl )3 o odlitul o bg) g Yolee gl yStinl Como (awyp (6l (omitmed ol odd dunle yEileS Omwudj;ﬂ,b
@l oy Wload dunlie ¢ Sl dgame linl I3l 3 5l Juols o0 il glis 5 aipej ol ) pliime S Sl Jol> igelS bgye diy,
Dl (g2 3)90 Aoy (LS (S sl dslone )3 S I hg) Collae <8 g laye JOWE g Como g ol Sen oy I U5 S
osp GBS Sl b 85y e & o 5 lab & Cuald (Slams il (550 Ll I aygly dogye gly S les e JSW s

_ (PR3 - . o
el 0303, Jol 4 ye (b JSS i (5555

Buckling analysis of moderately thick composite conical shells using Galerkin
and DQ methods

Mohsen Hosseini, Mostafa Talebitooti

Department of Mechanical Engineering, Qom University of Technology, Qom, Iran
*P.0.B. 37195-1519, Qom, Iran, talebi@qut.ac.ir

ARTICLE INFORMATION

Original Research Paper

Received 03 August 2015

Accepted 01 November 2015
Available Online 05 December 2015

ABSTRACT

The objective of this investigation is to present a semi-analytical method for studying the buckling of
the moderately thick composite conical shells under axial compressive load. In order to derive the
equilibrium equations of the conical shell, first order shear deformation shell theory is used. The
equilibrium equations are derived by applying the principle of minimum potential energy to the energy

function that they are, in the type of partial differential equations. In the following, the partial
differential equations are transformed to algebraic type by using Galerkin and differential quadrature
methods and then the standard eigenvalue equation is formed and critical buckling load is calculated.
Also, to validate the results obtained in this study, comparisons are made with outcomes of previous
literature and the results of Abaqus finite element software. Analyzing the results shows the
convergence speed and good accuracy of differential quadrature method and desired precision of
Galerkin method in calculating the critical buckling load. Finally, the effect of cone angle, fiber

orientation, boundary conditions, ratios of thickness to radius and length to radius of the critical
buckling load are studied.
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Table 2 Convergence of N parameter with increasing the
number of grid points in differential quadrature method

(SS, R,/h=100, R,/L=10)

a=60° a=45° a=30° N

13.5901 17.4345 20.4952 4

7.0873 12.1477 16.0896 6

7.1172 12.1789 16.1166 8

7.1169 12.1786 16.1164 10

7.1169 12.1786 16.1164 12
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Table 3 Comparison of N parameter results in DQ method with
finite element method using Abaqus software
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