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Stress change during the expanding process of magnesium alloy stents with different strut

shapes and sizes
Qi Min, Si Chao-yang, Wang Wei-giang

Abstract

BACKGROUND: An important change of the degradation is the decreased size of the stents, thus affecting its support force. Due
to the complexity of stent structure, stress distribution becomes complicated.

OBJECTIVE: To analyze the stress change generated during the expansion of magnesium alloy stents at various strut shape and
size.

METHODS: Residual stress generated during the expanding process on cross-section stents with square, octagonal and circular
strut was calculated by finite element method. Meanwhile, residual stress of different strut cross-section sizes (120, 140, 160,
180 um) was also calculated.

RESULTS AND CONCLUSION: After the stent expanded, the stress generated in circular strut cross-section was the maximium,
as for three kinds of stents, the stress decreased with the decline of cross-section size. Strut cross-section shape and size both
have an effect on the residual stress generated during expanding process.
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Figure 1 Magnesium alloy stent designed by Biotronik
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Figure 2 Stent model based on Figure 1
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a: Square

b: Octagonal c: Circular

Figure 3 Schematic figure of three types of strut
cross-section shape
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Figure 4 Schematic figure of cross-section size change
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Figure 5 Spot chosen on the main stress part of stent
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c: Circular cross-section

Figure 6 Stress distribution on stents
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Figure 7 Residual stress versus strut cross-section size at
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