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Abstract © Fluid-structure interaction sludy was performed on various abdominal aortic aneurysm{AAA} models under a
pulsatile flow condition. Eight axisymmetric aneurysm models were made with four different dilatations and two different wall
thickness. [Finite volume and pressure-based finite difference methods were applied te describe pulsatile flow patterns. and
structural analysis was performed using a finite element method. In the more dilated models, the maximum stress was
concentrated at the maximum dilatation and the proximal and distal ends of the aneurysm which correspond to inflection
points. Von Mises stress also increased at the proximal and distal regions (£1D) of the aneurysm as well as the maximum
dilatation. In spite of considerable radial displacements. axial displacements of the aneurysm wall were dominant in the more
dilated models and larger in the proximal region of the bulge than in the distal regicn of the ancurysm. Throughout the entire
pulsatile cycle. a weak recirculating vortex near the proximal end moved further distally in the aneurysm. increasing in size
and strength, and decelerating pressure difference had a relatively stronger effects on flow in the aneurysm. A larger and
stronger vortex was dominant inside the aneurysm, for more dilated models. Reverse flow near the proximal and distal arteries
wall was observed afler the minimum pressure difference. Wall shear rate. in general, decreased further for decreased wall
thickness models and for more dilated modeis. We confirmed that the phase delay between the pressure difference and wall
shear rate was due to the elastic property of the vessel. The present study showed that the method introduced in this study
(fluid-structure interaction analysis) proved to be a powerful tool to understand fluid-structure interactions in the human
cardiovascular system.

Key words : Fluid-Structure interaction (F#-24 4 224), Abdominal aortic aneurysm (B-515", AAA), Maximum dilatation
(Hd 7442, Inflection Point(#24), Wall shear rate (HAHE),

SHAA L PPE, 20-710) FEE YT FE uAF 24 M =2
AxtitE BAztstyst o gz =
Tel. (03)760-2492,  Fax, (033)760-2197
E-mail. yhkim@dragon.yonsei.ac.kr THEE el A sl 50 % oY ¥ mEgoR I




60 Az H9%

proximal distal 1.5mm
| | |

3000

11.25 mm
2(11) .- . . . . . . S

15.0 mm

Pressure Difference {Pa)

225 mm

Time {sec)

300
" 23 2. AAZHOE ARE S9jo| AP(-18D)% SF(+10D)e]

LHx o

Fig. 2. Pressure differences between proximal(-18D)
and distal sections{(+10D) of the artery, used for the
boundary condition.
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