[ Downloaded from mme.modares.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.10275940.1394.15.1.36.2 ]

218-211 yoye d o plasis 15 0,93 1394 (1239 23 (YW 30 Slo (wIdgo Alxo

gy ele doliale =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

alp (U gy dlgo oz 3l s 0)lanr (glailgiw] diw gy Sl giw ¥ g0 i ko
ol JEln ol (e
Pl dabld as e (5 538 Luge

b o el e 15Ty oMl Sl oKl (KlSn puotito etid)| ulia s =1
R o« ps e dly (oDl 13T ol (KMo wtige 01l (ybdbiul =2
farhatnia@iaukhsh.ac.ir 84175-119 ., ggiio i cwes™

saS IEREAISVIR
Obol S s ol Jled cow ol 7y slge izl slalginl puses o oz ding Sy giaYlse 5 L) o)y a4 dllie ) o i dlie
bl sheio 5555 bl 59 o = 5l 0l ables S 4togs Sl gVlgess b glite & o0 S 158 s 2
Syl )L‘i‘é REWHE 9wy r“‘J“‘“ Eoyd ﬁl"‘“‘ O‘b)s “'x"" lelt' L C)Bﬁ-“yﬁ")é Ly A e )lS'M) CJ'-'-‘ ol 00 1393 i 1{4,(:0[“:‘:;;
5 ol Bladl b eyl JEl o i Jsoe 35500 o5l bohS b pls 5l Lis o i)l (o5l & Tt
O lulys 0 lailgial aiwg » @Sl Jols dolae Jo> b ardli o glads 5l (ol (890} Joo Billas s s SezoMygiaVlso 3 Julos
I sllyind gy slp goae @S ol 5o Sl oud Jol> (olad plrale g Jame (olad GlaiS @i (sy97e o lgtal dtogy
55 0 5o Cawl ool Bl Sdly alaie @i (S8 0975 2 (Sl bS5 jLad Sl ol jskie a4 (ol zise Sle e e
Sage gl il 0ad (o Gy Smedly dilae JLil g g9,8 (SisSz ol G 5 il ol byl )AL S shaoxio 5,8 bl

! b= ol ol 058
b I agy SadlsYlse s 8 s 5yl GbolS 5 onli gy esle g5 asls e 55 a8 ced ] it

(8 ) 3gh e odaline azpliz 0al gy Sl allite (Sl (L3S Rl g e Sl ol (585 L
39 Gleje® pehad 4 (lg8 o suli ools lis Sl jLad Jleel b crioron 098 oo (208 8 Siwdly dibaie £4,5 g 9 lse
Sy dlgy 5l alads g0

Thermo Elasto-Plastic analysis of functionally graded thick-walled
cylindrical shells based on Prandtl-Reuss flow rule
Mahsa Ghanbari Mobarakeh, Fatemeh Farhatnia*

Department of Mechanical Engineering, Islamic Azad University Khomeinishahr Branch, Isfahan, Iran
*P,0.B. 84175-119, Khomeinishahr, Iran, farhatnia@iaukhsh.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper This study deals with thermo-elasto-plastic behaviour of functionally graded thick-walled
Received 13 September 2014 cylinder that is exposed to internal pressure and temperature gradient. For this purpose, Von-

Accepted 21 October 2014

Available Onlire 02 December 2014 Mises yield criterion and Prandtl-Reuss flow-rule under state of plane strain are utilized. The

modulus of elasticity, thermal conductivity and thermal expansion coefficients are assumed to

Keywords: obey the power function in the radial position according to Erdogan’s model. In this work, the

Thermo-Elasto-Plastic analysis presented approach leads to the definition of new formulation to determine the elastic limit
cylindrical shell pressure and predict the onset radius of yielding, spread and growth of plastic zone. The
functionally graded materials governing equilibrium equation of cylindrical shell in axi-symmetrical status is solved in order to

plane strain condition

determine the distribution of radial, circumferential stresses and radial displacement. Various
Prandtl-Reuss flow rule

examples are handled to investigate the effect of FG-power law parameters on the yield pattern
and distribution of plastic zone. The distribution of radial displacement, radial and
circumferential stresses are expressed as the functions of radial position. The numerical results
show that by the appropriate choice of the FG parameters and the specified thermal gradient, the
plastic zone can commence simultaneously from inside and outside, or intermediate radius.
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