© —MHHEABAGEIZS

F-09-01

HEIZEERHIE Vol.30 (20255F68)

HEI0MEFETHHERR

BAGEI®S

FE Braided Stent &7 /)LD BF

Development of FE Braided Stent Model

REZmy, [IWAl—AR?, wrE? , eEAED , 8RR,
HERRY , EEEZY
Yoshio Ohkura, Souichiro Yamani, Ryo Taniguchi, Shoma Kitahara, Kota Suzuki, Dai Watanabe and Hiroyuki Takao

1) S LERY: B TEFRR (T337-8570 & B IR S 7o E 7 B XKIEIE307, E-mail: nb22106@shibaura-it.ac.jp)
2) S TEERT T EHFER (T337-8570 £ R &\ /=% i R IXKEEIE307)
3) B THEKRY: VAT LAHETEE (T337-8570 B FIR SV = £ RIBIKZEME307)
4) THE ZHHTERY: VAT LBT A 2% (T337-8570 FHER S W E il LB XEE307)
5) E FRHEESER KRS IMeRINELE SR HEEdR (T337-8570 B E R S\ s i B XEE307)

A cerebral aneurysm is a vascular disorder characterized by a balloon-like bulge in a blood vessel in the
brain. Continuous blood flow into the aneurysm can eventually lead to its rupture, resulting in
subarachnoid hemorrhage. One of the treatment methods for unruptured cerebral aneurysms is the
deployment of a flow-diverter stent. Due to ethical and cost-related considerations, numerical simulations
are often employed in research on flow-diverter stents. In the case of braided stents, the friction coefficient
between strands significantly affects the stent deployment process, and accurate representation of the
deployed behavior requires careful consideration of this parameter. In this study, to efficiently identify the
friction coefficient, we conducted dynamic explicit finite element simulations to investigate the
relationship between the inter-strand friction coefficient and the axial tensile force of the braided stent.
Based on the simulation results, we discuss the relationship between the friction coefficient and the tensile

load.
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Fig. 1 Plastic Material Model
Table 1 Material properties[6].
Parameter Unit Value
P Density kg/m? 8.25% 103
E Young’s modulus Pa 2.06 X 10
G Rigidity modulus Pa 8.15x 1010
Oy Yield strength Pa 2.5%10°
Table 2 Design variables[6].
Parameter Unit Value
CDbe lmtlal.center mm 16.71
stent diameter
SDws Strand diameter mm 0.22
Nstrands ~ Number of strands - 24
SAbs Initial pitch angle degree 118.3
Lbs Initial stent length mm 87.5
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Fig.3  Boundary Conditions. Fig. 5 BS tensile test results for mesh size 0.2mm.
7
—e— Experimental (Jedwab et al.) 7
»»»»»» Theoretical (Jedwab etal.) ¢ Experimental (Jedwab etal)
o1 —— SF0.4/DF0.08(0.5mm) [ [— Theoretical (Jedwab et al.)
N —— SF0.4/DF0.02(0.5mm) SFO.1/DF0.02(0.5mm)
- —— SF0.3/DF0.08(0.5mm) 5 4
o= ——— SF0.3/DF0.02(0.5mm) _ —*— SF0.1/DF0.02(0.2mm)
= 4 { —=— SF0.2/DF0.08(0.5mm) Z,
8 k=1
3 —=— SF0.2/DF0.02(0.5mm) S
3 SF0.1/DF0.08(0.5mm) =
g T3
< SF0.1/DF0.02(0.5mm) é
2
2
1 » .
LT
0 Moo
80 % 100 1o 120 130 140 150 ’ 80 90 100 110 120 130 140 150
h
Stretched Length [mm] Stretched Length [rmm]
Fig. 4 BS tensile test results for mesh size 0.5mm. :
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