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Abstract; Objective To explore the effect of different initial state setting on a valve simulation. Methods Two-
dimensional structural models were established with the initial state of the aortic valve being partially closed in one
model and fully opened in the other. The time-dependent load was applied to the valve and the vessel wall of the
aortic and the ventricle sides. The finite element method was used to study the maximum stress, the length of the
joint, and the contact force of the closed aortic valve under two different initial states. Results The stress and
contact force of the aortic valve were relatively large at the closed position when the initial state was fully opened.
The closure degree of the valve was low, and the variations in stress and closure degree were large during the
periodic cycle. The stress and contact force of the valve were relatively small when the aortic valve was partially
closed. The closure degree was high, and the variations in stress and closure degree of the aortic valve were
small during the periodic cycle. Conclusions In the case of the aortic valve partially closed in the initial state, the
stability of the calculation process and the closure degree of the valve were relatively high, which should be given
more consideration in numerical simulation. The results can be used to study the mechanical behavior of the valve
and the biomechanical mechanism of the aortic root.
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Fig.1 Two-dimensional aortic root model (a) Partially closed

state, (b) Fully opened state
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side and the valve
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Fig.3 Stress distribution of the valve in closed state (a) The ini-

tial state is partially closed, (b) The initial state is fully opened

IR F R o3 S AT I, 26 3 Jal 300 v oSG A
IR KN 30 275 kPas WIAGARAS N 58 2 IF R,
55 3 JEIYI P I O DA I A B RN ) 0 340 kPag i
PRI S AT B R F7 23 n] LR £ PR 0) B AR 2
N, PR B RN 7 24 BAE TR AR . A L
Z N WIHRARZS N 5 2 T T8 R 5 5% AT 5 JT 32 114
JIHER . R THE2 ~3 R O P s 7 7 9 28 4k
M5, WA h ) A IR ST R R4 fe R0 7 354 e 6
i, R X AR AR 53 53 29 0. 73% F1 1. 47%. [N, ¥4k
RSN ER ST R BT, MRS S AT I fi R g 28
BN

P AAIRZS T390 A T 73 5 A R 58 4 I T R
TE 3 AN SR g A AR 2 an 1Al 4 s o RS
(52 3724 al LU L, 200 3 RS B2, 56 1 A4
R NR 32 I ARG RE , 55 2.3 A R U I 52 1 A&

SE , XN 220 A R 1) 52 0 AR — 2, BT SR AR
D) PG Ew =R d

T RAPRE —=ZFEIFBORE
400
& 300
=
200
&
100
0 1 1 1 1 ]
0 0.5 1.0 1.5 2.0 25 3.0
t/s

4 FRRE R 7 B R A 24K 2%

Fig.4 Stress variation of the valve with time
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Tab.2 Contact force of the valve
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