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Mechanical Properties of Polymeric Vascular Stents Considering
Size Effect

LI Hongxia, TAN Zhong, WANG Xiyang, SHI Weiliang
(/School of Mechanical Engineering, Dalian University of Technology, Dalian 116082, Liaoning, China)

Abstract; Objective  The mechanical properties of polymeric vascular stents considering size effect were
investigated, and the influence laws of stent structure on mechanical properties of the stents and size effects
during stent deformation were further analyzed, so as to provide the theoretical basis for structural design of the
stents. Methods The Cosserat theoretical model of poly lactic acid ( PLA) considering size effect was
established, and combined with the finite element method, the bending stiffness and radial support stiffness of the
stents were obtained by three-point bending and flat plate compression, and the influence laws of rib thickness
and rib width of the stents, radius of curvature and axial spacing of the support unit on radial support performance
and size effect of the stents were further analyzed. Results There was a significant size effect on the polymeric
vascular stent during bending and compression. The radial support stiffness of the support unit was negatively
correlated with the radius of curvature and axial spacing, and positively correlated with the rib thickness and rib
width, and the smaller the radius of curvature and axial spacing of support unit, rib thickness and rib width of the
stents, the larger the size effect during compression. Conclusions The radial support performance of the stent is
mainly determined by the structure stiffness, and affected by the size effect during stent deformation. With
smaller characteristic dimensions of the stent geometric structure and greater bending and torsional deformation of
the stent, more obvious size effects will be obtained, which leads to a greater increase in radial support
performance of the stent.

Key words: biodegradable polymeric vascular stent; size effect; Cosserat theory; three-point bending; flat plate
compression
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Fig. 1  Three-point bending experiment and simulation of

microtubule (a) Three-point bend experiment,

(b) Picture of micro tubes, (c¢) Finite element model
(d) Commissioning results of microtubules in group D3,

(e) Test results of microtubules in D1 and D2 groups
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Fig.2 Schematic diagram and finite element model for flat
plate compression and three-point bending of BVS

stent (a) Schematic diagram, (b) Finite element model
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