X8 Y IV amio AYA0 (liasli o o)led Y al> Liadlen SLlSe  imgh = coke aolilad

a2l Slge puin I sldilgiml Gladimgs LinileS i yé Julxs
Lo RBB) YY) SaSds Sl (IS )L

"9 R0 9| S0lS Jaslowwlirozno
Sl (gt 09,5
Ao a1y oDl ol5T oKl
OYAYINNE 15 iy )0 IFATIANY el 5 & ,6)

[FRVLCY

L abe) (bg) SeoSa (SSlKe 6,351 cod (ol sl iz ) lalginl slading, (2ileS” (o Jllod (Bados (nl 1 (ol o
el ool a5 LSUL - (5590 9 oo ¢ Sle5 98 milsd Jow ans jlooliinl b g culbes cyz jo (ol sty SGls olss il o
O3l S Sl pdS LSLE — (5550 Joo )3 (g ol oad 38,5 1503 2ol el 5 ool Sl (9B slaoe sl Ggmilen Somnd
5,8 5 Jolas o =iy sla S poii (6,95 5l oolaiwl Ly ez 58 O¥olae .awl ool (s Cwlbes bl o (b &0
oolaiwl sguze IS 5 Lgy (2la; 29 5l (s9ed (bt DYoo Jo (sl lonss S ) (s9ed o8 4 g 0)l5 098 Sy sladSd e
a0 SYLEe ;5 092 ge Lo )55 L ol b ) el aslie 4 Llod gl 5 Jo (s, (i liel jsliea ool ol
eilie sla el Sl il 4. sl ou w1y osSUT 153la 5 0o osl e 51 Jolo s prizmad 5 0 Silaed (glalyinl clodiogs
Sl Selied Gliwly 5o Gomlsy Sl Dl st g gled 4 Job S cCnlioay glad Cons ool oole (5 (55U (550 Ll szen

el 43S 1 (s 2 3590 Sl sladivg leS

Jolasdyo sy (6,555 ¢ ol Slge gy by bs, «leS 16 IS slo Sy

Nonlinear Buckling Analysis of Functionally Graded Cylindrical Shells under

Mechanical Loads by Dynamic Relaxation Method
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ABSTRACT

The main purpose of this study is to investigate nonlinear buckling analysis of Functionally Graded (FG) cylindrical
shells under uniform axial compressive loads by dynamic relaxation (DR) method. The mechanical properties of shell
vary continuously throughout the thickness direction according to the power-law, exponential function and the Mori-
Tanaka distribution. The poisson’s ratio of the FG cylindrical shell is constant for power-law and exponential function.
But in the Mori-Tanaka distribution variations of poisson's ratio is determined as a function of the thickness direction.
The incremental form of nonlinear formulations are based on first order shear deformation theory (FSDT) and large
deflection von Karman equations. The DR method combined with the finite difference discretization technique is
employed to solve the equilibrium equations. Some comparison study is carried out to compare the current solution with
the results reported in the literature and the ones obtained by the Abaqus finite element software for the isotropic
cylindrical shells. Finally, numerical results are presented for critical buckling load with various boundary conditions,
grading indices, radius -to- thickness ratio, length -to- radius ratio and variation of poisson’s ratio.

Keywords: Buckling, Dynamic Relaxation Method, Functionally Graded Material, Fisrt Order Shear Deformation
Theory
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1- Functionally Graded Matrials (FGMs)
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1 - Simple Power- Law

2 - Exponential Functions

3 - Mori - Tanaka

4- First Order Shear Derformation Theory
5- Von Karman

6- Incrmental
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