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Finite Element Analysis of Stent Expansion Considering
Stent, Artery and Plaque Interaction

Sung Min Kim" and Sung Yun Park’

ABSTRACT

In this paper, results are presented by nonlinear finite element simulations in order to analy the interactions
between the stent and artery or plaque. Maximum of von Mises stress was calculated in the contacting areas
between the stent and the artery. The simulated results show that the distal end of stent, which tilts after
expansion, may injure the artery wall. In conclusion, this study may help designing new stents.
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Table 1 Material properties of the stent

Parameter Stent
Material Stainless Steel 316L
Young's modulus 201GPa
Poisson's ratio 0.3
Yield stress 330MPa
Ultimate stress 616MPa

Table 2 Dimensions for the artery and plaque

Parameter Artery Plaque
Length(mm) 5 2.34
Outer diameter(mm) 1 0.9
Inner diameter(mm) 0.9 0.76
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Table 3 Result of Max. von-Mises stress

von-Mises (MPa)
stent artery
Pressurel 574.54 0.58
Pressure2 558.88 0.56
Pressure3 498.47 0.54
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Fig. 5(a) von Mises stress distribution of the stent
with an applied pressure of P1
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Fig. 5(b) von Mises stress distribution of the artery
with an applied pressure of Pl

o1 (m)

Fig. 6 Side view of stent
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