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Fig.1 1/4 Stent plane structure
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Tab.1 Model parameters

AR /mm B/ mm R ERA/mm A KE/mm
0. 05 0.05 1. 56 13.6
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Fig.2 Stent meshing
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Tab.2 Material parameters of three different stents
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GPa

3161 7.90 0. 30 331 1. 900 190. 0
WE43 1. 84 0. 30 162 0. 440 44.0
PLLA 1. 25 0. 38 70 0.042 4.2
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Fig. 3 Boundary constraint conditions of the stent
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Fig.4 Simulation results of the stent expansion of

3161 stainless steel
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Fig. 6 Simulation results of the stent expansion of PLLA
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Tab. 3 Simulation results of the stent expansion
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PLLA 5.02 11.9 6. 00 11. 86 45.42
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Fig. 8 Variation of the uneven expansion rate

with respect to the stent diameter for
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with respect to the stent diameter for

three stent materials
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Finite element analysis of expansion performance

of biodegradable polymer stents

ZHAO Dan-yang®, DUN Suo, TIAN Hui-ging, WANG Min-jie, YU Tong-min, LIU Yong-yun

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: Biodegradable polymer stent is becoming a promising stent, and its expansion performance
significantly affects the quality and application of stent. Based on the von Mises yield and isotropic
hardening criteria, compared with 3161 stainless steel stent and WE43 magnesium alloy stent, the
expansion performance of poly L-lactic acid (PLLLLA) stent was analyzed via the finite element method.
It is found that the new PLILA stent has better uniform expansion, foreshortening and flexibility than

the other two stents, but the recovery performance needs to be improved.

Key words: biodegradable; polymer stents; expansion performance; finite element analysis; isotropic

hardening criteria



