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Finite Element Analysis on the Influence of Cyclic Bending Angulations
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Abstract: [Aim] We aimed to investigate the influence of cyclic bending angulations on coronary stent fracture using
Finite Element Analysis. [Method] A CoCr alloy stent was selected for the analysis. The three-dimensional CAD
geometrical model was constructed using SolidWorks. Firstly, the stent was crimped onto a balloon. Secondly, the stent
was deployed in the bended artery model by balloon expansion. Finally, cyclic displacement were applied to the artery
model to bend the stent in the following four angulations of 125°~105°, 125°~110°, 125°~112.5°, and 125°~115°,
respectively. [Result] Using mean stress and stress amplitude, Goodman diagrams of the stents were drawn to evaluate the
stent fatigue fracture. We found that the fewer angulations caused the smaller stress amplitude, and that the risk of stent
fatigue fracture was subsequently reduced. Moreover, it was revealed that the risk of the stent fracture become low in the
angulation below 12.5°,
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Fig.1 A three-dimensional model with Hexamesh
for a coronary stent
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Fig.2 Application of cyclic displacement to
the artery model to bend the stent
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