AuS gxiwa | allie ylgde 9 dulal axalje DaneshResan.com wusbw 4 allie ()l WORD ol g waga
KW FTPY .59_;9.»-11,1_[.&»0.;])& el A, ug.l-‘.l.n\‘)luiau

QA b eazid)ylaa dslgianl )3 1) AT SuiamwVlge y3 HUd )y Judxs
ogub 43 Lo 4y dlusly (sl j39 b Jind I Slgo )l 03wk
393x0 cljal

" GJ‘JT daso 5116;4.4:_ JJ‘J f’%lc;l:i.c.).ﬁa daso
[RVLCY

A g gl Sy 3 ouel sy Sl ga 3 Sledis 9 1,38 @yl pa JESS (ad jud Jalad (S giS allls o
Iyl ogadi dy los ds ulge Syl 9 (Sl ol gn (Kl g (95 IS 59 b ahadan ulge ) udd didlis padis
99 o 3 ashe sgano el jal c¥alas oo 4 ol go SUaSFa g (Sicwslg Gala Culdg 51 jo Canul 438 ;dy aladl 8 guss
9 it (s3loa 55y Jaul pudi cdlinay (pal o loadds obad jud (Sl ge 3 sleudii 9 108 Ol JEI Judas
9 guus Ja gy S oui S yuya o9 alay o8l ) dly d (liliens 6l dload oy g (9SS (il
9 R85 S 5o b ouel Cruas gl (L o ol sud ouldinal IS Ja g Siley (5 S EE (Lo Jaa alaldl
s ogliie 5550 danl il I (rinen wiloads dunlie Lo s ulge slgaSiag (Siawly B (38 S B 49 (9
(Siuily puSadin S Sk @l Col oud ooy g3 ool Crnss asas Sledi 9 ooladh (SLediS Loy g5 98
il oo Loy 43l g0 slgaS g

2 Jalal s a (Sl g aiadad ol 9o i gaans ¢l jal GBg,) 4538 &l JEI (Sl 9o 53 (Sl 1 (G WS DiladS
padid laa ddl gieal glod
Nonlinear Transient Thermoelastic Analysis of a Thick
FGM Cylinder with Temperature-Dependent Material
Properties Using the Finite Element Method

M. Shariyat, D.Asgari

ABSTRACT

In the present paper, nonlinear transient heat transfer and thermoelastic analyses of a thick hollow FGM
cylinder is accomplished using the finite element method and taking the temperature-dependency of the
material properties into consideration. Due to incorporation of the effect of the temperature-dependency of
the material properties, the resulted governing FEM equations of both transient heat transfer and
thermoelastic stress analyses are nonlinear. In this regard, various thermal, geometrical, and stress boundary
conditions are incorporated. An efficient numerical algorithm based on successive updating and time
integration is used to derive the results. Finally, results obtained considering the temperature-dependency of
the material properties are compared with those derived based on temperature independency assumption.
Furthermore, influences of various boundary conditions on the temperature distribution and the radial and
circumferential stresses are investigated. Results reveal that the temperature-dependency effect is significant.

KEYWORDS : Thermoelastic stresses, transient heat transfer, finite element method, FGM, temperature-

dependency, nonlinear analysis, thick-walled cylinder.
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