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Abstract

In order to provide scientific guidance of design and development of stents and interventional
treatment, the crimping properties and the flexibilities under crimping of the stents with different
structures of connecting ribs were studied in this paper. The models of three different structures
of connecting ribs were built by commercial software. L-stent, V-stent and S-stent were defined
according to different link structures. Finite element analysis was carried out to analyze the
crimping properties of three kinds of stents, and the flexibility under crimping was further re-
searched. In the course of the crimping, the resilient rates of L-stent, V-stent and S-stent were re-
spectively 2.67%, 6.00% and 11.30%, and axial elongations were respectively 1.74%, 1.57% and
2.61%. Under the crimping, the peak stress of L-stent had the minimum distribution compared to
the others. Three stents displacements of the center of the end face were respectively 0.135 mm,
0.578 mm and 0.675 mm. In conclusion, L-stent had the best performance of crimping as it’s the
minimum resilient rate after crimping; V-stent was suitable for transport in the vessels because
it's the minimum axial elongation. S-stent had the best flexibility which was easier to reach tor-
tuous vessels.
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MAAREESHEWHME TRV EBREREIEAERBRS FTRHRIMEERE, N ZENET. I
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BN S RFRAL-ZH. V-XBMS-T4E ., MAABAQUSH AT 350 A [ 438 5 St 32 0 TR #2 A1
TR, HE—PoW3MTENEREEARINE. AXEERIEH, L-XH. V-XEAS-
SCHR Ay B B B A B0 2.67%- 6.00%F111.30%, HEMKESHR1.74%. 1.57%H12.61%.
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Figure 1. Geometrical models of stent: (a) L-stent; (b) V-stent; (c) S-stent

B 1 ZZREJUMER: (a) L-32%; (b) V-2%; (o) S

Table 1. Material properties of stent [13]
2 1. ZEMRBM[13]
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16350 B ¥ S AR I i 7, K/ 0.3 x 1078 m. Arfs gl e L3048 . V-3 28 F0 S-S B v
JIVEAE AN 207 MPa, 35/ ME S 7N 6.642 MPa, 9.324 MPa il 11.24 MPa. & 3 Fis, Rl xs

L-3228 V-3238. S-SCQGERT a5 LIS o0 A o

Wk 4 fror, Fon 3 MRS SRR JE AR AL XS b 3 SCARAR AR A RS, SC3E

A IR, R SR b A R R A

Y AN AIAR I A ALFE N 0.3 x 1078 m, SRR IS PRI E AN 0.3/1.05 = 28.6%. L-4E.
V-3 28 H S-37 B 1K) s [B] B2 R 3 HI0N 2.67%. 6.00%F1 11.30%, U1# 3 Fios.

Table 2. Number of elements and nodes in models of stents

T2 XRBRAETRY

v LT 6 T R
L-X %8 9094 18,861
V-3 48 9674 20,271
S- 48 10,722 22,185

Af—

\., M

— A Y 4
PSN=Y =

Figure 2. Boundary conditions of the bending simulation of stent. Left end: fixed; Right end: concentrated force
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Figure 3. Contours of the Von Mises stress generated in the
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Figure 4. Change of the stents’ outside diameter: (a) L-stent; (b) V-stent; (c)
S-stent
E 4 ZHRIMETA: (a) L-ZR; (D) V-H; (o) S-BR

Table 3. Change of the stents’ outside diameter
723 XBMET

JF465h (mm) JE48 5 S E AR (mm) I P32 (mm) AR E 5 2 (%)
L4 2.10 154 0.30 2.67
V-3 48 2.10 159 0.30 6.00
S-Z B 2.10 167 0.30 11.30

Table 4. Axial elongation of the stents

T 4 TREVEEIHIC

JR YA (mm) JE2 J5 K5 (mm) Al 2 (%)
L3748 11.50 11.70 1.74
V-4 11.50 11.68 1.57
S-3Z 48 11.50 11.80 2.61
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Figure 5. Contours of the Von Mises stress generated in stent (lower end was fixed). (a)
L-stent; (b) V-stent; (c) S-stent

5. 4 EFEE R Von Mises B2 = Bl(Rim A Eih)- () L-3232; (b) V-3248; () S-
S

Figure 6. Nodal displacement in stent (left end is fixed): (a) L-stent; (b) V-
stent; (c) S-stent
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