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Using Finite Element Analysis for Mechanical Properties of Coronary Stents
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ABSTRACT

In the present paper, finite element analyses were carried out to evaluate the most important feature of a stent, that is, high
radial strength and flexibility. Palmaz-Schatz 154 stent and two new models(stent A, stent B) were selected because they are

the most representatives of tubular stents.
ABAQUS/Explicit code.

Finite element analyses for the stent system were performed using
As a result, Palmaz-Schatz 154 stent shows sufficient radial strength but it needs some

improvement in general properties such as high flexibility, low elastic recoil, low longitudinal contraction and low metal
coverage area. Other two models show that sufficient flexibility, foreshortening and longitudinal recoil.
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Fig.1.

iSO View of Palmaz-Schatz Stent
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IS0 View of Stent B
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Fig 4. Canti-lever Beam
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Fig.5 Analysis method of critical pressure
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Table 1. Mechanical properties for stent models.

Palmaz- N
Stent A Stent B
Schatz Stent
Flexibility(EI) 1.16E+03 | 3.58E+01 | 3.23E+01
Radial
A 1.0142 1.1483 1.0002
Stiffness(Pcr.)
Foreshortening 7.21% 2.26% 3.61%
Longitudinal Recoil| 0.63% 0.40% 0.06%
—1
Axial Recoil 2.09% 2.63% 2.56%
Coverage Area 15.64% 19.70% 16.70%
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