


Chapter II                                                                                                            Stent   design and mechanical behavior  

The model works with following assumptions:

• Braid wire parts undergo :

- Pure bending torque (around an axis perpendicular to the cylinder surface)

M b!EI $%A%0 & (34.2)

- Pure torsion torque (around the wire neutral axis)

M t!GI 0 $3A30 & (35.2)

In which  ρ and  τ represent respectively the curvature and torsion at the considered point,

while ρ0 and τ0 represent the curvature and torsion before deformation.

• The curvature ρ and torsion τ of a circular helix characterized with an angle α and a

basis circle radius R are constant and can be written:
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• The braid is characterized with constant wire radius
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The index 0 corresponds to the stent’s state at rest

• Material respects the Hooke law

Pressure applied to the stent is modeled with a distributed force q applied on each wire part. q

correspond to the pressure efforts defined per  unit  of height and reported to the effective

length of the wire parts as well as to the number of wire parts n involved in the braid. The

distributed load q can be written : 
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H = stent’s height

L = wire part length

p = radial pressure acting on the stent

 

The simplified resolution of  the Kirchhoff-Love equations  allows obtaining a  relationship

between pressure p, the braid geometrical characteristics and the stent’s diameter D=2R.
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