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Fig. 1. Two type of metal stent. (a) Laser cutting stent and (b)
wire construction type stent.
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Fig. 3. General forms of stain and stress cycle. One-half the
range of fluctuating stress developed in a specimen in a fatigue
test. Stress amplitude often is used to construct an S-N
diagram.
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Fig. 4. S-N curve when the stress amplitude is periodic.
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Table 1. Mechanical properties of nitinol wire.

Modulus of elasticity ~Ultimate tensile strength Poisson ratio

60 Gpa 1,300 Mpa 0.3
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Pure torsion o
= y=5.765.1* (X)—o.1775 @
2 2,000 T R’=0.9685
é y
[0} *
o)
§ 1,500 ®
g I
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» 1,000 Combined tension-torsion
o y=-85.766"Ln (X)+1,859.8
5 R’=0.8723
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w
0 T T T T 1
1 10 100 1,000 10,000 100,000

Fatigue life (cycle)

Fig. 6. Two types of Stress-Cycle curve of nitinol wire. (a) Pure
torsion and (b) combined tension-torsion.
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Fig. 7. Boundary condition within braided wire stent. Boundary
condition is a pressure that was put on stent’s normal direction.

Table 2. Fatigue results of biliary stent.

Target life
cycles

Result of biliary = Durability

Stent . .
en stent life cycles index

Biliary stent 207.3x10% 360.7x10" 1.74

Z2

£ zulEd U Bz £ A% Anea,
HaRg 2EEE 6719 ol 4] Fulo] wAEofo} 7]

]

o

ToE o9 Fho] el ARIE melo] 3 v

vl o 2 545 Adcha dekdin weba] 2 28

E 2ul2 oF 3604k £ cycle® WTAFE 1742 e
I, o] A AAIWH AF-EElA F 1070 o] £ o]

AEvka 4 ek 1 olfe $HE B4 A F 9

5 AA 1 2RES 722 543 $HE

=

443 Fi719] gholoj7t AR 7] wliEoleta A4

d
N



3
- +8.19222e+007

45

T o7 SE e (07

:: 2 7685604007
& +a10627e00
1™ S60Te007
o v3 1078008
+35848204008

»

k

Fig. 8. Fatigue damaged area of braided wire stent. The figure
has shown that the red spot is not only where the maximum
stress but also fatigue damage have occurre.
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A Study on Fatigue Characteristic of Stent Using Finite Element Analysis

Han-Ki Kim*, 1l-Gyun Shin*, Dong-Gon Kim*, Seong-Hyeon Kim*,
Ju-Ho Lee*, Byoyng-Yun Ki*, Tae-Suk Suh™, Sang-Ho Kim '

*|nstitute of Interventional Medicine, M. |. Tech Co., Lnc, TDepartment of
Biomedical Engineering, College of Medicine, The Catholic University of Korea, Seoul, Korea

Stents are frequently used throughout the human body. They keep pathways open in vascular or nonvascular
duct for a long time. Therefore its stability is very important factor. In recent years, aconsiderable amount of
research has been carried out in order to estimate mechanical properties of the stent such as expansion pressure
behavior, radial recoil and longitudinal recoil using FEM (Finite element analyses). However, published works on
simulation of stent fatigue behavior using FEM are relatively rare. In this paper, a nonlinear finite—element method
was employed to analyses the compression of a stent using external pressure and fatigue behavior. Finite element
analyses for the stent system were performed using NASTRAN FX. In conclusion this paper shows how the stent
is behaved in the body, and its fatigue behavior.

Key Words: Finite element method, Stent, Fatigue, Compression of stent, Simulation
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