WYSIYD amivo [# oo /1Y 0,95 11F+1 Jlo [boo,Lis 5 boo sl Seilsn

Y
baslst ub./bb/g}fjjf g
" o ¢

D

Adwe &
DOI: 10.22044/JSFM.2023.12193.3637 ’}/_(/U"”:ﬁ?!}

ol Gadaasia §jlwaiuge g Re-entrant gawsss b i 35T ol gous g Judxi Jo

T s ol e Lyl

Oyt ey s iximo oSS (Sl (owiiien by (ol )15 (g gaitils’
Ot oy i Sz KIS (Sl cudigen SN (il
AACAVARVARZRRSJORVCARCIAR SRVARYET NS < R T CIA R SR VRYNAR S PR S

ouS

@ bawas Tl ool 435 13 asllhae 5,50 Re-entrant Ll b oS5 glacainl Slse olos ol> Jlo iagy o
5 Logesl el 5 55 5550 (SlSe (slayally ciny3 g RSM (35, & baialol (b b s 5 o Joo (5720 & p50
oyl 5 6099 Olyie 4 watn glaall (n eglalor Wiz D50 4 (3L Sl (usSLT sgae izl Jelos 38l
4 i Sl (glg 50 ol el abaly cnl gl 1) sileaie B Salid 0 oS wle Cuss 4 (2o 5 Ol 4 (Sl
e Cudio g amly cupo (olad Kb Jgde « b Jgde (29,5 sl slls (Re-entrant S8 LSl b odel cows
el gy s J> o, S oS lp g, S Led ool Fo mPam4 5 -+, OA YOY MPa YOY MPa s 5 4
B stesl 9590 dntp Sl (sl 53 g b loiinl (5 3 3l (e 1 gy 5002 Jor b psliie 4 (5318 St

Sls e 1) Lae oslitul 6l oo 60 ks )] Luidsls a5 28 8

o MolS ¢ 6 slusdinge s39ame sl il (S5 ST i gudS WledS

Analytical and Numerical Solution for Auxetic Stent with Re-entrant Geometry and its
Multi-Objective Optimization

Parsa Behinfarl, Amir Nourani%*
IM.Sc. student, Mech Eng, Sharif Univ, Tehran, Iran
2Assoc. Prof., Mech Eng, Sharif Univ, Tehran, Iran

Abstract

The present study examines the mechanical properties of auxetic stents with Re-entrant structure. Geometries
were parametrically modeled, and the design of experiments (DOE) was developed by defining the elastic
properties of the stents and using the response surface method (RSM). Finite element (FE) analysis was
performed in order to find a polynomial relationship between the geometric parameters as inputs and the elastic
parameters as the outputs. Then, the optimal stent was obtained in terms of elasticity parameters by using RSM
method. As a result, the optimal parameters of the Re-entrant stent including flexural stiffness, axial
elasticity modulus, radial elasticity modulus and Poisson’s ratio were obtained as 40 mPa.m+4, 253 MPa,
752 MPa and -0.58, respectively. Moreover, a method was proposed to find an analytical solution for metal
elastic stents in order to verify the FEM results. Finally, the blood vessel compliance of the optimal stent was
evaluated, showing a good compliance for practical usage.

Keywords: Auxetic; Stent; Finite element; Optimization; Compliance.
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