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Fatigue Strength for Intracranial Artery Stents

LI Zhiguo, FENG Haiquan, YAN Wengang
( Mechanical Engineering College, Inner Mongolia University of Technology, Huhhot 010051, China)

Abstract: Objective To analyze the relationship between fatigue strength and connector length of intracranial
artery stents, so as to investigate the exact location of fatigue fracture for the stent. Methods The fatigue life for
3 kinds of artery stents were analyzed by finite element analysis method of fatigue fracture, and distribution map
of dangerous points was drawn by means of Goodman curve. Based on F2477-07 standard from American Socie-
ty for Testing and Materials (ASTM) , the fatigue life for 3 kinds of stents was tested. Results If the length of the
support connector was longer, the maximum equivalent stress and the average stress in dangerous points of the
stent would be larger. If the distribution of dangerous points was more close to the curve of fatigue limit, and fa-
tigue fracture was more likely to occur in the stent. Goodman curves indicated that 3 kinds of stents was safe to
be used in the body for ten years. Finite element analysis and experimental result showed that fatigue life near the
stent junction was relatively lower, and dangerous points of the stent was located at the arc junction. Conclusions
It is reasonable to study stents by finite element analysis, whose results are basically coincided with the experi-
mental data. Fatigue life can be extended by reducing connector’ s length for the design of stent structure.
Key words: intracranial artery stents; finite element analysis; fatigue strength; fatigue life
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Fig.3 Stent placement process (a) Static expansion process, (b) Dynamic loading process
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Fig.4 Goodman curves of 3 stents (a) Stent A, (b) Stent B, (c) Stent C
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Fig.5 Fracture graph of three stents (a) Stent A, (b) Stent B, (¢) Stent C
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