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Abstract; Objective To investigate the phenomenon of amorphous carbon coating delamination during crimping
and expansion of the vascular stent, and study how to avoid such phenomenon from both material selection and
dimension design of the stent. Methods Amorphous carbon coatings were deposited onto a bare metal stent by
chemical vapor deposition method, and then to simulate the crimping and expansion process of the stent. Coating
delamination at different regions of the stent was observed by scanning with electron microscope, and the force
mechanism and influencing factors related with amorphous carbon coating delamination during stent crimping and
expansion were analyzed by finite element method. Results The finite element results could perfectly agree with
the experimental results. The thickness of amorphous carbon coatings determined the complexity, as well as the
formation pattern of coating delamination at different regions of the stent. Larger elastic modulus of amorphous
carbon coatings could cause the formation of coating delamination much easier to occur. Besides, the stent mod-
ulus would also have some impact with different influencing patterns at different regions on coating delamination.
Conclusions In order to avoid coating delamination, the thickness of amorphous carbon coatings should be care-
fully designed, and the elastic modulus of both amorphous carbon coatings and stents should be rationally select-
ed.
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Fig.1 Schematic of tubular structure and computational model of the stent
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(a) Tubular structure of the stent under

SEM, (b) 2D graph of the stent and boundary condition for the computational model
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Fig. 2 Locations of the coating delamination after completion of

stent crimping and expansion
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Experiment and simulation results of the coating
delamination at 3 typical loactions of the stent
(a) Coating delamination at loaction I, (b) Coating delami-

nation at loaction II, (¢) Coating delamination at loaction 111
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Fig.4 Effects of coating thickness on coating delamination
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Fig.5 Effects of coating modulus on coating delamination

b — 28GR AN RE T ik I 1 PR A AR
(E\ouing =45 GPa) , U AN 9 SO QLA PR A, 1
ARBIAEIEMRBEBEE O, Wk 6 B, SCEs
PR 2 A S A AN E TR IR Z AT 0 o AN
(SRS R BOAC T A AN RN V2 B )
i 1A AN 5y e o K, <250 GPa, I ARANGE
e B AE Y™ 5k A2 b I R K AR s i E,,, =
300 GPa, 1T Kb A5 JE B S A 4 i A P T R K 2R
J)Z o RN, X REE AR I AR AN SE FE AR IR J= B
E AR 545 1L AR AR TR o

#BIE
1.0,
t 3 :
0.5t ¢
G 1 1 1 0
50 150 250 350 450
Ecmning/GPa 40.5
""""""""""""""""""""""""""""""""""""""""""""""" 1.0
ol =111 Fk

BEl6 M7 EEEN RN

Fig. 6 Effects of stent modulus on coating delamination
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Fig.7 Force diagram of coating in tensile region
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