
francesca.berti@polimi.it

MATERIALS AND METHODS

INTRODUCTION

CONCLUSIONS

RESULTS

EVALUATION OF DIFFERENT MULTI-AXIAL FATIGUE CRITERIA FOR 
THE DURABILITY ASSESSMENT OF ENDOVASCULAR DEVICES

www.labsmech.polimi.it

Clinical data
& images

Measurement
s on device 
geometry

Experimental 
tests on 

specimens & 
device

Device model 
(FEA)

Patient-
specific 

patology
model (FEA) Device

Virtual 
Implantatio
n & Loading

Fatigue 
criterion

Risk of device 
failure

Cyclic 
stress in 

the device

Material 
fatigue 

properties

Predict in-vivo device fatigue behavior
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STENTING
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Fatigue analysis is one of the requirements of regulatory bodies
for the pre-clinical validation of stents

In-vivo loading conditions are replicated in complex simulations
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Material fatigue limit according to each fatigue criterion

Identification of material parameters on material
multi-wires specimens

Identification of devices static response

Comparison of different prediction fatigue criteria[1,2]

Von Mises Alternate Strain

Fatemi-Socie

Smith-Watson-Topper

Brown-Miller

Criterion for proportional loadings based on equivalent strain
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Loading [mm] Fatigue Criteria Prediction Experimental
Outcome

P P P P -

B-F P P P -

F F P P 2 exp (P-P)

F F B-F B-P 3 exp (F-P-F)

F F F B-F 2 exp (F-F)

F F F F 2 exp (F-F) P=PASSED F=FAILED   B-S=BORDERLINE PASSED B-F= BORDERLINE FAILED

Localization of the fracture

Loading [mm] Fatigue Criteria Prediction Experimental
Outcome

P P P P -

B-F P P P -

F B-F P P 2 exp (P-P)

F F P P 3 exp (F-P-F)

F F B-F B-F 2 exp (F-F)

Stent C Stent A Extension on a different case study: NiTi stent
frame of Aortic valve analysis

TAVI: Transcatheter Aortic Valve Implantation
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