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Simulation on flexibility of vascular stent and grey correlation
analysis

ZHANG Hong-hui, FENG Hai-quan, LIU Jia, WANG Kun( College of Mechanical Engineering,
Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Objective To analyze and compare the effects of structure parameters on synchronous motor ability
between the blood vessel and stent after stent implantation by using finite element method and grey correlation
theory. Methods The magnesium alloy stent of S closed-loop type was selected, and 9 models of such stents
with different materials, numbers of support in circumferential direction, support lengths and initial diameters were
established by using SolidWorks, and these stent models were meshed by using HyperMesh. The synchronous
motor ability between the blood vessel and stent after stent implantation was simulated by using ABAQUS, and
the influencing factors of different structure parameters on bending stiffness were investigated and compared by u-
sing grey correlation theory. Results The effect of materials on stent flexibility was obvious. The flexibility of
magnesium alloy stent was the best, and the bending stiffness was 0.958 N - (rad - mm) ~'; the best flexibility of
stents were those with 5-support in circumferential direction, 1.0 mm-support length, and 1.4 mm-initial diameter,
and their bending stiffness was 0.853,0.829 and 1.024 N - (rad - mm) ', respectively. Conclusions The flexi-
bility of magnesium alloy stent is the best, followed by stainless steel stent, and cobalt-chromium stent ranks last.
With the increase of support numbers in circumferential direction, support length and initial diameter, the stent
flexibility shows the decreasing tendency; the grey correlation analysis shows that the effect of materials on stent
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flexibility is the most significant, followed by support numbers in circumferential direction and support length, while
initial diameter exerts the smallest influence. The analysis of structure parameter effects on stent flexibility will
provide more scientific guidance for stent design and development as well as its intervention treatment in clinic.
Key words: Finite element analysis; Grey correlation; Flexibility; Coronary stent; Magnesium alloy
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Fig.1 Three-dimensional geometric models of the stent
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Tab.1 Material parameters of stents
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Fig.3 Angular displacement-reaction force curve for stents with

different materials

ARSI IR o Jo 1 SO AR A O 5.6 .7
(52 %, 25 il W BE 43 5 O 0. 853, 1. 017,
1.385 N+ (rad - mm) "o phy st 7T 0, il A 1) S 4
PRECE AOBE AN, AR S 22 B0 25 il B2 52 B T i s
A U3 5K i S 2R B SR W S s i ek . 25
6] S PEPRBCE Sy S I HCE I A4 25l P S A I, R SE
DR SRR 5 H BRI o ML ) L DR BR S R
J SRS R A B Ji 1] SRR H Z i
PSR AR 2 30, XoF IO F) 257l g 3 1) £
FHIRRBEZ 38R SRR AR B H /D 19 SR R it
INAE/INASIE A ] 3k B BiE 25 AR . NI, 7R I IR
IR, N PRUESCARAE A S 55 00 B R A9 1
e, EBUS AT REE FHHC A 1) SCEE AR A B H /N 52
glgo
0.407
0.35p 3
030+
S 025 ™
= 0.20¢
gols e

0.10F /7
0.05_/:'/‘"{,,,

0 0.05 0.10 0.15 0.20
FaNi s /rad

4 AEFEZEGHBZRANE-RIEAN#HE
Fig.4 Angular displacement-reaction force curve for stents with

different numbers of support in circumferential direction
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Fig.5 Angular displacement-reaction force curve for stents with

different support length
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