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Fig.1 Schematic of stent expansion in the vascular
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Fig.2 (a) A stent consists of 6 section, (b) 6 elements
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Fig.3 Rigid linear harden model

XH kRN LR R R, A 3.
W Y& 73 Fer KA SCHR [2] 1R B9 RIRS, A
Fcri = léza'sth (3)
X, o5 APPRHKJE ARIRBR, b 2445 454 5 B 98
B, hRBKER, | RYREHMBRE, AANR
. YRR K b b1 WA 4 BT

N ] A
b Y
\"‘.
o o\ ) !
L —» <
"‘A‘ “‘\“
‘\\‘ “\
y Y \ y %
-
B4 bR TR

Fig.4 Expansion element model
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Fig.5 Schematic of 4 elements serial expansion
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Table 4 Uniformity index versus load
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MODEL AND APPLICATION OF UNIFORMITY EXPANSION IN
RANDOMIZED STRUCTURE OF INTRAVASCULAR STENT

Yang Jie*?) Huang Nan' Du Quanxing**
*(Dept. of Appl. Mechanics and Eng., Southwest Jiaotong University, Chengdu 610031, China)
T(Inst. of Materials Science and Eng., Southwest Jiaotong University, Chengdu 610031, China)
t(Inst. of Mechanical Eng., Southwest Jiaotong University, Chengdu 610031, China)

Abstract The expansion of intravascular stent may be considered as an extension in instable serial structures
from the viewpoint of mechanics. The randomization of width and thickness of a stent will hare great influence
on the uniformity expansion in the instable serial structure. In this paper, a mathematical model to describe
that problem is established on the basis of the randomized unstable serial structure. The concept, method and
probability calculation formula of uniformity index are proposed. Regarding the serial structure made up of two
expanded units, a detailed study is carried out on the influence of the random variation of beam thickness on
expansion uniformity indexes. We obtain the uniformity index probability’s relationships with beam thickness
random variation, load variation and hardening coefficient variation. The research shows that material harding
coefficient has great effects on uniformity index when the total expansion displacement remains constant. The
serial expansion theory of the random unstable structure provides an important guide to the design of new-type

intravascular stent.

Key words intravascular stent, uniformity, randomization, serial, unstable
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