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Nonlinear Analysis of the Monoleatlet Polymer Valve
According to Shape of Supporting Members

G. ). Han{Mech. Eng. Dept., DAU) S. C. Ahn{Mech. Eng. Dept.. DAU} J. I. Shim(Mech, Eng. Dept., DAU)
5. Y. Kim(Mech. Eng. Dept,, DAU)

ABSTRACT

Monoleaflet polymer artificial heart valve was known io show remarkable improvement n antithrombosis and
pressure drop compared with other type of artificial valve. In this investigation monaleaflet the vertical and herizantal
deflection pattern of polymer heart valve with three types of supporting members straight member, and two curved
members was analysed using the large deformation nonlinear finite element method.
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Table. | Material properties of polyurethan

Modulus of elasticity(E) 533,990(dyne/mmﬁ“

Pomsson's Ratio ( 1) 049

Fig. 1 The shape of model typell
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Fig 2 The shape of model typelll

Table 2 The dimension of cach model of type I and III
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Fig 3 The mesh of valve in model type I
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Table 3 Max vertical displacement of each region and
herizontal displacement of valve Lip in model
type ]

UX (mm)

0.58% 0.583 0.593 03
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Table. 4 Max. vertical displacement and horizontal
displacerment of valve tip in each model of type I
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Fig. 4 Maximum vertical displacement of each
region with respeci ip the variation of
radiuls of curvature in model of type I
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Fig 5 Horizontal displacement of valve fip

with irespcct to the vanation of radius
of curvature in model of typell
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Tabie 3 Max vertical displavement and horfzoutal
displacement of valve tip in each model of type IM

3 4 5

0,613 0,609 |0 606
0.486}0 495)0 5000 512|0 522|0.636 |0 545

-
0.61410612/0609 0607|0 60710.604|0.60310 559
0.252|0.256 0,257 |0.261 E.ZGB 0.274 0.282)0.286

0.604 0,602

~

g 2
)
pm
in

4

L!

1l

Eom

|

“
16 20 24 28 3z 36 40 A4 48 52 56 B0 64
Radius of curvature fmm)

Fig & Maximum vertical displacement of each
region with respect to the wvariation of

radius of curvature in model of type III
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Fig. 7 Horizontal displacement of valve tip
with respecl to the variation of radius

of curvaiure 1 model of type III
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