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Abstract; Objective To conduct simulation analysis on support performance of the stent by using finite element
method, and optimize structure parameters of the stent by using Kriging surrogate model, so as to provide more
scientific guidance for clinical treatment with design and development of the stent. Methods The contact model
was established by penalty function method. The generalized variational principle was selected as theoretical basis
of the numerical simulation, and the theory of Kriging surrogate model was used for finite element optimization on
support stiffness of the stent, so as to study the effect from the number of circumferential support, the length of
the support and the initial diameter on support performance of the stent. Results With the increase of the number
of circumferential support or the length of the support, the support performance showed the decreasing tendency;
with the increase of the initial diameter, the support performance showed the increasing tendency. From seven
stents by using the theory of Kriging surrogate model, it was concluded that structural parameters of the optimal
stent were. the number of circumferential support was six, the length of the support was 1. 15 mm, and the initial
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diameter was 1. 65 mm. Conclusions The numerical result agreed well with the experimental data and the error

was smaller than 5%, and the error rate of experimental repeatability was within 0. 5%, which verified effectiveness

and rationality of the finite element analysis. The optimization of support performance provides an important refer-

ence for design and exploration of new magnesium alloy stent.

Key words: magnesium alloy stent; support performance; finite element analysis; penalty function; structure

optimization
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Fig.1 Three-dimensional geometric models of the stent

(a) Isometric drawing, (b) Right view
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Fig.2 Sketch of cross section constraint for the model
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