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=Abstract=

Dynamic Behavior Analysis of Mechanical Bileaflet Heart Valve Prosthesis
Gill Jeong, Cheon

In this paper, fluttering behavior of mechanical bileaflet heart valve prosthesis was analyzed taking
into consideration of the impact between valve plate and stopper. Vibration system of the valve was
modeled as a rotating system, and equations are enduced by moment equilibrium equations. Lift force,
drag force, gravity and buoyancy were considered as external forces acting on the valve plate/ The 4th
order Runge-Kutta method was used to solve the equations.

Valve plate does not come to the static equilibrium position at a stretch, but come to that position after
under damping vibration. Damping ratio increases as the cardiac optput increases, and the mean damp-
ing ratio is in the range of 0.16 ~40.25.

Fluttering frequency does not have any specific value, but varies as a function of‘ time. It is in the

range of 10~40Hz.

Valve opening appears to be affected by the orientation of the of the valve relative to gravitational
forces. ' v
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Fig. 1 Freebody diagram of one of the leaflets
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Table 1 Various fluid properties and valve dimensions

Parameter Value

a 0.0027m
Aro 19.6
Cos 1.03
Cro 0.353

e 0.5

E 0.0216m
h 0.0009m
r 0.0152m
T. 1 sec
T, 0.4 sec
0, 25°
Ormax 80°

0 1060kg/m?
Po 2480kg/m?
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