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Structural Analysis for Thickness Minimization Design of a Bileaflet Mechanical Heart

Valve

Y. J. Kwon (Dept. of Mechano-Informatics & Design Engineering, Hongik University)

ABSTRACT

This paper investigates the structural analysis and design of mechanical heart valve through the numerical analysis

methodology. In a numerical analysis methodology application to the lhickness minimization siructural design of
mechanical heart valve, struciural analtysis is performed for the blood flow through a bileaflet mechanical heart valve.

The structural static analysis is carried oul to confirm the thickness minimization siructural conditien (minmum

thickness shape of leaflal).
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Tahle 1 FE. model data for Mechanical Heart

Valve
Pararneters Data Units
No of Mades 71,459 Mone
No of Element 62400 None
Malerial E 30.5E09 N/m
Prapert v 0.3 None
roperties o 2116 Ka/m'
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(I} boundary and
extarnal force

(a) I'E. model condlions

Fig. 4 F.E. model and consiraint conditions
for Mechanical Hearl Valve(SJMV)
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{a) whole view {h) half section view

Fig. 5 Deformed shape of Mechanical Heart
Valve(thichness = 065 mm)
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Ifig. G Stress distribution of Mecharical Heart
Valve(lhickness = .65 mm)
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Fig. 7 Structural analysis results for various
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Fig. 8 Maximum von-Mises stress versus maximum
deflection curves for various leaflet thicknesses

{t=thickness)
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