
Accepted Manuscript

Viscoelastic braided stent: Finite element modelling and
validation of crimping behaviour

Camelia Shanahan, Syed A.M. Tofail, Peter Tiernan

PII: S0264-1275(17)30179-X
DOI: doi: 10.1016/j.matdes.2017.02.044
Reference: JMADE 2784

To appear in: Materials & Design

Received date: 25 November 2016
Revised date: 13 February 2017
Accepted date: 15 February 2017

Please cite this article as: Camelia Shanahan, Syed A.M. Tofail, Peter Tiernan ,
Viscoelastic braided stent: Finite element modelling and validation of crimping behaviour.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Jmade(2017), doi: 10.1016/j.matdes.2017.02.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.matdes.2017.02.044
http://dx.doi.org/10.1016/j.matdes.2017.02.044


AC
CEP

TE
D M

AN
USC

RIP
T

 

 1 

Viscoelastic Braided Stent: Finite Element Modelling 

and Validation of Crimping Behaviour 

Camelia Shanahan
ac

*, Syed A.M. Tofail
bc

, Peter Tiernan
ac

 

a
School of Engineering, University of Limerick, Ireland 

b
School of Natural Sciences, University of Limerick, Ireland 

c
Bernal Institute, University of Limerick, Ireland 

 

ABSTRACT: Braided stents are fabricated at their relaxed dimensions and need to be crimped in 

order to fit into the catheter for deployment. Once the covering sheath is removed, the braided 

stent self-expands at the diameter of the diseased lumen, the radial force restoring the luminal 

patency. The mechanical properties of the viscoelastic monofilament used in the fabrication of the 

braided stents are analysed. The monofilament is subjected to both uniaxial tensile and 

extensional creep testing, with the purpose of predicting the material’s time dependent 

characteristics. An accurate finite element model is required to enable correct estimation of the 

mechanical behaviour of braided stents subjected to crimping. In this report, Abaqus (v6.14) was 

used to develop a linear viscoelastic constitutive material model, where the creep compliance 

function and stress relaxation function were derived from experimental data. The material model 

was validated by performing simulation of radial compression for a braided stent and a 

comparison between the experimentally evaluated radial forces of the braided stent and the finite 

element prediction is presented. The regression analysis performed for the viscoelastic material 
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