88-80 yoye 7 opleabs 15 0,93 1394 Hu0 (30 SulKo SwIdio Adxo

93 ol dolinle =
—5; =
Y . = i =
oy S0 (wigo = & -
=L1\=
mme.modares.ac.ir T s

S Sl Hb e 0wl gl (MU o Slalgiwl (Sldvding J"MW« WE )

Sl Y gy fawgd oo dbl>| g

2 .. S *1 . . .
u.ﬁaJsu‘J,oLS‘ OJ‘JJJOLLML!AJ:\.LC

.)5).5[»} cﬁs)hl.u: Dli».u.}l.) “_go..&lsﬁ L;.OJ.LQ(O c)l.’.)h.w‘ _l
39,05 g ,als o5ty Ladlgn wdine byl woli )8 (ool =2
a_shaterzadeh@shahroodut.ac.ir 316 i g gymls *

sAS> Ao Ol
S8y 385 Jowi cdllio ol )3 b0 Lty 595 (pl (2)b Sz )3 e (o Curio 3 0abu gl Sladlg (D35 g 35> Jobo o (g i
) eyl JLE s )Lid cos 5 odddblel (KoYl Lae Lawgs &S oadCu sl ol zyte SiU e clblyinl (cladivg LileS e 1393 yage 28 L
g s clheniSeysh ol a1l oo Syl 5 JSis ooty Jbe KWl iy sl 55 e 1 Sta¥l Lamo slord 1;9351:*8?)‘% Lo
S5 bl g2 Joles Voleo 5 (bl Ladg) s 0 48,5 133 ool gyt LnoaiSS gl 5 diogy (olys i3k (S sl Tt
Jolis ldlon dw ©)le S Ll ool Cund 4 (opo) 808 (dod e lailgy 4 d gl b g diwgy oS ()65 9 laST glroniS 'y 85 b d‘A}L‘:L:IiZ;%
e 5 b S IS gy ol el b o sl ol QU 53 B sl (b e GBS (s (eSS U S s e 5l
oS cugls slixi g odlo ez S adld (LileS glade (oolal Cglate (gl o)l (ol canl ol danuloee yisleS pu jlié- 5 oA g5 (gllgtas] gy
Ol38l iz e Gl 0ud badiwgs 6yl 30 YU el SV i ¢ oaiScosd a5 wd o i (gode zuls  Cunl o0 )y p ileS e

ol 0nds isleS™ Sy

Post-buckling analysis of eccentrically stiffened FGM cylindrical shells
under external pressure and elastic foundation

Alireza Shaterzadeh*, Kamran Foroutan

Department of Mechanical Engineering, Shahrood University, Shahrood, Iran
*P.0.B. 316 Shahrood, Iran, a_shaterzadeh@shahroodut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 17 February 2015
Accepted 21 April 2015
Available Online 24 May 2015

Keywords:

FGM cylindrical shell
Nonlinear analysis
Stiffened cylindrical shell
Post-buckling

Careful and numerical analysis eccentrically stiffened shells in the industry is a major step
forward in the design of these shells. In this paper, a careful analysis of post-buckling behavior of
eccentrically stiffened FGM thin circular cylindrical shells is surrounded by an elastic foundation
and external pressure is presented. The two parameter elastic foundation based on Winkler and
Pasternak elastic model is assumed. Stringer and ring stiffeners are internal. Shell properties and
eccentrically stiffened are FGM. Fundamental relations and equilibrium equations are derived
based on the smeared stiffeners technique and the classical theory of shells, and according to von-
Karman nonlinear equations. The three-term approximation for the deflection shape, including
the pre-buckling, linear buckling shape and nonlinear buckling shape was chosen so that by using
the Galerkin method, the critical load and post-buckling pressure-deflection curves are calculated.
The effects of different dimensional parameters, buckling modes, volume fraction index and
number of stiffeners are investigated. Numerical results show that stiffeners and elastic
foundation enhance the stability of the shells. Increasing the shell thickness, reducing the volume

fraction index, increasing the number of Stringer and ring stiffeners and applying foundation
elastic, causes the critical buckling load to be increase, too.
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