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ARTICLE INFORMATION ABSTRACT
Original Research Paper The objective of this paper is to analyze the nonlinear vibrations of simply supported
Received 14 March 2015 pseudoelastic shape memory alloy (SMA) cylindrical shell under harmonic internal pressure

Accepted 18 April 2015

Available Online 18 May 2015 based on Donnell-type classical deformation shell theory. The pressure is a function of time and

space. The behavior of pseudoelastic SMA is simulated via the Boyd-Lagoudas constitutive model
numerically implemented by the Convex Cutting Plane Mapping algorithm. The Hamilton’s

Keywords: . ; . . . . .

Ncmnear vibrations principle is employed to obtain the equations of motion. Differential Quadrature Method (DQM)
Cylindrical shell and Newmark time integration scheme are applied to get the time and frequency responses of the
Pseudoelastic shape memory alloy cylinder. Also, the natural frequencies of the shell are obtained for the case of pure austenitic

Non-homogeneous material

DOM phase to compare the frequency response of the present nonlinear system (phase

transformation—induced material nonlinearity) with the linear one around them. Results indicate
that the strength of the material will decrease during the phase transformation. This fact is proved
by the softening behavior observed in the frequency response of the system due to the phase
transformation. Further, the pure austenitic phase shell is simulated in ABAQUS to verify the
results. Good agreement is found between the two outcomes.

Slale)l jrals aile caie slas )57 jo (g0lge puiz 3l colwl gl p dondo -1

00,5 Al 955 4y 3 ans iz (b 0 g (Sl Glaptunes Sl 1) il ) (gl g el Slail]] 555 & anie sla Shis

1- SMA

Please cite this article using: Sawlod paliw! Jd @yl 5 Allie ol & gl ) gl
F. Forouzesh, A. Asghar Jafari, Nonlinear Forced vibration of pseudoelastic shape memory alloy cylindrical shell subjected to the time and space dependant internal pressure,
Modares Mechanical Engineering, Vol. 15, No. 7, pp. 1-12, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.14.2
https://mme.modares.ac.ir/article-15-2422-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-21 ]

[ DOR: 20.1001.1.10275940.1394.15.7.14.2 ]

BHam phol e 9 Y9 lays

Vb)) 9 Ylko b ypuusie SIAL1S HLILS Coxs Sudw Y yagm ploaldsd :1EN )UT o )l slaslgiml duwgy (Sbd jut ol lbles )l

[9] Ll Ken § (gl 15,5 ales 8, s o &0 loabadl> 5L
oy Sl LS e s YU ameds b olals)l 2013 Jls
9 ol Gz Y b jloaladle SLIT (glo b bawgs saisy g (S j9relS
F9r Il x5 695 5 Biod Gl o Wl 1B ) 050 ) oyl 2
ool jlvalasle LT L3, (giluand oz g p GauSS Joe
GBS e 5 o e ST SLELS | el (sl gleten 8 o 5 00
Jlo o [10] oSt 5 gimd o] o0y ail)] lo s iz 25>
5LIT slopaw Jawgs ool Coghi bjemelS sl o] wlals ) 2013
Joe g Cends Ay ol JSE et e85 ) eolaal L loakdls>
42013 Jlo 0 [11] (il Sem 5 (el iols Jl,8 w2 9550 (33
ST b slodd s b (amgails 5 o (a pae (Sl Fly asdllas
Sledl 655 5 cygmisyp Jo 5 oolitiasl b StV pygw il o loalasl>
Jae 2013 Lo ;o [12] ool Sem 5 ks coslo p YU 4 o Sgame
Yoz glog)s (Solus Jdo sl ) ooz (Jas 58 sgae (L]l
235,81l Joalasl ST olo pud Lol 5y jpm0lS

Ol 0929 b aS aeo co lid Al ol o alhdS Glidoy dsllas
Lalas ) slapiaas o T 00 1S 0olitul 5 (limsy (sloojle odas
oz Sl slailgiul glading SLils )l Jlow ane; jo (GAidod (eSU
S gl dlie cpl 50 gy0ml 5l el 4,55 &g loalasl> slasLIT
5o ol SLIT gladiugy oolai)l b, ) 4 cpoliy S)jgon g 5L
oas 315 ey 5 e b peaiie U515 )Lid oo SVl ges il
L plading iz Jdow lp @ g coslio (o9, <l &Bly 50 ool
An oole b e Slil cvalive 5 (Kod pé Cools 28,5 Lao
ol Gl il 0ogy gt opl Blaal das 5l 5B s ddawlga Olilss )|
gl Glp osdeen Jol 5 Bls S atugy 595 5l sk
Gomsds oo by foalisls ST LB, 5 ends solitul oS> o Yolas
Sy slgwl 4 plitws slp lpogdle (Canl ol Joo (WogSY -
Slos sy o skl gy ove slaghs, §) ates S
50 Sl 00l A8 )T 0,00 e 0l Azbo (A5 68l g I logs
Jel 5 ool wlals )| gl 4 calol> mls g )W azo ol LG
oot gue Glall Jlileys po ol ciinl B e agy (oS8
o osnlie ol oo s Bl 45 Col oy a3l

Jlodadl sIWT-2

iy 5 -1-2

5B g sl a5 aitee siedgr Slge 5l glatws loabisl> slaiLT
Coyiile 5B el 4 ol Les g coiul 5B el @ YU Les (315 glbiny S
Soob o e b a5 SOl cwns BB coso b 5B s el
A 90 an die i 50 B ks al oo 25 (Shaado e Sl
Sl g g IS aliile 115w e 4 Wigd e dzgd LB
536 JE g gt 56 JEl ozile @ el 5156 sl [13]
JESI b blie 0gd o o0ual gpun 5B JEl woozal & oyl
S529 oo b lulid lila Lo ez e s 7, oole jo a5 Slasle
3B gy sloo 1o le Lo Jha pl cwl oole sla Shg 3l a5 o)ls

6- closed-form
7- Differential Quadrature Method (DQM)
8- pseudoelasticity
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1- Muller-Achenbach
2- Auricchio model

3- NiTi

4- Boyd and Lagoudas
5-Runge—Kutta
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1- transformation dissipation potential
2- Kuhn-Tucker conditions
3- consistency condition
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