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The analysis of thermal buckling of circular plates of
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Abstract- In this paper, the thermal buckling behavior of circular plates with variable thicknesses made of bimorph
functionally graded materials, under uniform thermal loading circumstances, considering the first-order shear
deformation plate theory has been studied. The material characteristics are symmetric to the middle surface of the plate
and, based on the power law, vary along with thickness; where the middle surface is intended pure metal, and the sides
are pure ceramic. In order to determine the distribution of pre-buckling force, the membrane equation is solved using
the shooting method. And the stability equations are solved numerically, with the help of pseudo-spectral method by
choosing Chebyshev functions as basic functions. The numerical results in clamped and simply supported boundary
conditions and the linear and parabolic thickness variations are presented. And the influence of various parameters like
volume fraction index, the thickness profile and side ratio on the buckling behavior of these plates has been evaluated.
Keywords: Thermal Buckling, Circular Plate of Variable Thickness, Functionally Graded Materials, Pseudo-Spectral Method.
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2. Clasicc Plate Theory (CPT)

3. First-Order Shear Deformaion Plate Theoty (FSDT)
4. Third- Order Shear Deformaion Plate Theoty (TSDT)
5. One Sided FGM

WY 530 8)lais VY 893 (9 90 S uvtihn

doudo —)
glee o) ool Glaop)s 23l sl o ‘«5"‘.[3 Slge
4 azgi b g wiladl slats 5 Ladlga aolio 059 4y caid iy
So 4 I) Slivdey 5l w2y BB e ggdse Suonl
Ll 5 Ligos ouli Slse IS jsb 4y ilosls _olas|
g e 43l hlie DI 51 oS5 b 58 b Sl
Cleogas 5 0dg (Nenyd LSle 5, Sl Slse ()l
5 wgm sk 4 el ojlal 5 mjei g8 Juld Sl
G ie (TN el (e g WS o i Ll 50 lsen
Sdge ul pleS 5 SHle els yo (s Sl
D] KPS

Sllasde o0yl p jelite 4 piie Culhs b Slxio
P eyt (3ged S b g gl Slge Bras ) soladl
ol 035 ol 4z 85 )50 0 lsen dalanliad gl csla
Lol a5 O )50 ey (nl 5o Slod S slaiagy 5
Ui s i SigSe ol dliiatsn (b S
)y olals)l 5 leS plp o Swglie cod)b b g plSoel
sk 4 wesle jlade las b coll Culs dxbo G 4 S
i Sgegy g1l L5

@ ojlgen (lxiao LS U8, ddlllas 5 )l el
axg S)ge bojle Jlod )5 Dlegdge (ot 5 (S0 Ol
Ly Olxis gy @l aiee J> sl cad oo
Beizs opl o el oad pll VA Jlo o [Y] oLl
bocos oS oA Lol dmis Sy ilS
[¥] 15 5 sSidgess ol odd ouyp lad CSgss
ol daggin Jold (pwirges sboosle glgl s lly alies
dlosls )13 oy 050 | lraing 9 Olxas wawes glo g
e Pl 51 gmelzr Jebws [¥] g0 5 gl T 51
ol bz slaghy, 5 laaieg Olxie dapgte
eon g Solwl g e Jols ¥olee gan]se
ML b ol wlmio Liles [6] SLb wlesls 1,8
@S 3 g ools JIB (o) n 090 1) (2 5 LI A s,
Jol 090 4o Legyd >l jo LuileS a5 Wlosls ylis 04>
olals ) 5 kS Ldos (] pos 5 o, bl o 3l
Gyo 5l eslatal b Y ws S e dihiis Olias ol

1. Functionally Graded Material



ol Kos g 00l ;L ols 0

s glopls Olxdo )yl pleS Judoxs

05y G5 L g ensl canny Talan Jols P9 ool
Olse 4 ir glaglaber wiz Bl b il b
5 dl5n Lolys cpmain glo el Sl alons > b ol
PSS Llys )0 amio leS )13 2l )50
@l a8 con o)me Sz bl 5 ool
(8, I8 ams Helaiie 4y .l ouls &l Jloged g Jeoz Oy
dmlie et lagriegn )3 oad (35 polie b @by

ol o0l s Cdo g oo buS A,J“b a5 ooy

Lo g Sl OYoleo Y
e Colus Ol —V-Y
75 53 s bl eleS (2l Slge Gz 5l Dl s
oS Cwelrs gLl )0 Ysero g ol jolie ez
S A Z g r S 0K S 0 Glepls amine G aiS o
i Cwlbs ST ol culks 5 bl gbolnl) Sl
s 5 Oy gblis pled (ln ooz o8 @bl <ol
53l il o amio Cwls ST Ll og wnles z 5l b
S i g o9 daleS Oglate el sl o cuwlks
55 G5 53 (e S i (S5 4 Az L
b dlge ez 1 e culbrs Olras lp Jow
Sgliie Sl wgs alb o ogas 4 oSl il
ojlail a4y aly cozx> S Slposs (Jol Joe o aiies
50 Cawls 35lail a8 Ll 5l Sei oo 48,5 i o Cwls
Wlg>Z 57 90 o &l e S ol e gl
Db o 65,dle abe (g, 4 axmio opl cle Gl al
Slily 5 8 5 Sadl woys oS5 2 SRS opdle
Joe cdils a8 50 slamio g0 glawl, o Cwlxs
Slgo izl e Culis Slxio sln Glgiee 35 65N
Slwly jo gomm S i Jow cpl jo ke slerig U
eblic ples slp Gl Conll SO b imhaw SO 5l cules
plas jo il 5l pasein Aol G (ol by 5 5 o pladl
Ry sl LSy (som S abolie

2. Adjacent Equilibrium Method
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1. Bimorph
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