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Abstract

Elasto plastic response of cylindrical pressure vessels subjected to cyclic loading

Shiva Torabi Khodashahri

In this thesis elasto plastic analysis of thick walled cylinder under internal pressure with three
kinds of material , perfectly plastic, linear strain hardening and nonlinear are investigated.
Inelastic solution of cylinder is determined through its elastic solution via FEM with variable
material properties method during loading and unloading. The optimum autofrettage pressure
and the optimum radius of the elastic—plastic boundary of strain-hardening cylinders in plane
strain have been studied. Elastoplastic analysis of a long thick walled cylinder under internal
pressure with functionally graded material that can be assumed plane strain condition is
considered.Kinematic hardening model are used for unloading behavior and elasto plastic
analysis of cylinder under cyclic internal pressure are considered. At the end, these results are
compared with ANSYS , incremental theory and results in different articles that used
analytical method. It has been observed that this method have good agreement with them.

Keywords: Pressure Vessels, Internal Pressure, Cyclic Loading, Elasto plastic Behavior.
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1-Autofrettage Process
2-Edge_Smooth Finite Element Method
3-Perfectly Plastic Material

4-Finite Element Method(FEM)



e Jsl Ja?

el oy azd S L 0 SLaV 5o (550 b anlE Sliios l i j0 el 00y IS0 (L85,S (Sigh Co
Gy el 380 035 51 00lisl b jslatiad 5 (Ldod by, 5l oolitul b 1) mesed ooz jailew 52 8950 JLid [1] oz
099l Sy jghaien g Swp Jlare 3l eolinal b S lad cod pBes oo jadw 380 (Ll > ool 03,53]
el b S oge [V ] Gl by A gl jlas

0,5 10 S &9 yelaied g StV Cll> o Sgym g A3 JLid cos FGM sl joilew 25 &0 [VV-1Y] Chen
e g i sl ale ool sl ools (18 cw) 0 g0 1) SVl b o siedan Blge Sl eals aSle Jg sl
IS s (6,955 5l oolaiwl b aas,lo 1,8 J3ls jlad 5 ee 10 s a5 FGM (gl wilginl 5 (55,5 jLid cov 5l 150
G aiedad dlge b et ooz jaidew Sl gVl e L [V Y]] Cews 4 atielV S5 ol o sl
Lol oo &1, [VF] Eraslanalbws Ldss Jbg, 5l eolaiwl b ol Sewdly giw¥l oole jo A3l jLas

b o 4y £ 5 e B b LB o (e Kbl 5] a4 38 sl 5T ¢ sy ol
Gl Jds Koo b slawl oo ad 3 s jo SVl IS s i gl L s jo jelaten sl aisle
S giw¥l Judo ) bogs e )15 51 (gogamme Jlows olasi .l 009 o5 lews diadas dlge b lid Cow juilew o

RSO P L GOWITP-SANU S PRLIE LR E

2ol Al b yme - ¥
ks Sy W) el gges (65985 5 | Sa IS KD i (6595 5 olial b bl o ¢ adl ol ol o
PGSV PR VX P00 IS S7-SOp LS  OWROUES Jp-JO S B L 4| ES OGNt IR WP 5 ES O L IS i P SIS AR S
S L 50,5 e g,y 5l 0oliiel b s el 00 o SVl &gy alis Sgome loll g, 5l ooliisl b lazyl
o 0313 orand Sty gVl Al &y ol oyl o SRS G g g e S5 gy S0 Sl @ ¢ Sl
2 eSS Wsles v ons Jloel gl S g Lt 52805 L o Lzl s sus oolitil (s (5,55 5 a8 Ul 5 .

¥ Ta s . - .
Sl &S yaakew 51l )b an TR aied (o il (55T g S 4 bgrpe Laly) e 9 098 (o0 gl Al alias

1-Hencky 's Total Deformation Theory
2-Incremental

3-Strain Controlled Projection
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1-Residual Stresses

2-Linear Strain Hardening Material
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4- Isotropic Hardening Model

5- Kinematic Hardening Model
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1-Flow Theory



