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Numerical simulation study on bi-directional fluid—solid coupled model of

aneurysm based on computed tomography angiography

Zhang Guangwu ,Kelimu Muhe—ta—er ,Hu Chenglong, Liu Peng,Liu Xiaoyue
(School of Mechanical Engineering,Xinjiang University)

[ Abstract)Objective ; To explore the method of establishing the bi~directional fluid—solid coupled numerical model based on different
thicknesses of aneurysms and arterial wall. Methods ; The data series of aneurysm in a patient were got by computed tomography an—
giography (CTA) image data. The data series were processed to obtain a surface model of the aneurysm’s vessel segment using MIM-
ICS 16.0. The surface model was imported into Geomagic Studio 12.0 and UGS NX 8.5, which were processed to get the bi-directional
fluid-solid coupled numerical model of aneurysm. ANSYS Workbench 15.0 software was used to calculate and to evaluate the charac—
teristics of intratumoral blood and the stress and strain that Aneurysm wall suffered. Results:The bi—directional fluid—solid coupled
model of aneurysm was established successfully and accurately, and it also clearly simulated the blood flow of the intracranial
aneurysm, the deformation of the solid wall and velocity of flow lines in a cardiac cycle. Conclusion ; Using the above method,the bi—
directional fluid—solid coupled model of the aneurysm is established quickly and accurately,which is more accurate and useful than
the rigid model and the same thickness aneurysm model. It can also provide excellent model parameters for simulating study of inter—
ventional therapy of aneurysm.

[Key words]computed tomography angiography (CTA) image datajthe bi—directional fluid—solid coupled numerical model;a cardiac
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BRI A o A Sh K LR , e e, A
TR, — BLLIN A8 By, 2 i S 6 A 1.
IWZ— o Jageit, i Sh R BRI 191, 1

TEZE N ik K, Email : 469873027@qq.com,
BT 6] AR T LA (AMAERII A F),
BIEEE KRG R - 5L H K, Email : kmuhetar@xju.edu.cn
EeUR:BRAXAFEALTIAR (%% .51365052),
5 B AR < hetp:/fwww.cnki.net/kems/detail/50.1046.r.20170105.1640.006.html
(2017-01-05)

A5 FECRE LT IR SRIE 229%~25%2, H T
FEINN , ML 30 01 P R 22 Sl ks = A i = 2 A
Z—, ik, dAEd s LA B IR
FE BNk N TR SRS B — A R EF T S T
HIF 75 F 38 5K B0 kR B I A R AR5 A MR,
22T IR St IS RE R AR, I TR
(77 RS T axX — Al 3 R G 4B B a] 3
R 2 B, 2 DX 1 00 ] i TR & 2% B8 T [



BERERKZEFIR 2018 £5 43 55 2 #1 ( Journal of Chongqing Medical University 2018.Vol.43 No.2 )

— 173 —

A 1R 75 M 2 A FH S8 AP T X 37 AR 1 97 80 7 A 1) e
A T B [ A AR A5 U] 2 gt R ) sl %o o R
BRI, AEXT VR L RS TR T I, HE
Ay IS 0 R I A8 3 T 14 4 B o, T LA ORL ] 9 751
G B S5 R 2 e

AR SCHE ST H T Bl kg BE 5 B0 ik il A RE TR B A
— P14 i 30 Jk I 1w i R A AR 32 A BR T #r
ARES B AR 7 2 30 AL 43 BT sl ke o It 37 4
PESEIRIRZ J1 A AR L, FE0N S8 NIRYT
BhR RIS SR LR A MERR BT S

1 FEEhBKERI R E R B & 1 FRE

1.1 Siwssh hsrie
LS T 4 L B AR AR S e R I T
HLITRTUFR N LtV (o) =0, T T % 120,

HARSC I R AN T 48 0 2R BB A, T LAV ) e 243 25
FREEWGE 1),

(9%Zu) +(?(é)/;v) +(9(§)zw) —0(zt 1)

A w0 R AN ARER R
12 wEBRGHNFEFTE

TEARTFFE T, Sk BE Sl S RE R B T R DL (5K 2) .

A-S=pa, (X 2)

A, 6, g RE IR 15K 1 p, J2 11 A RE 2%
REINSE
13 ABEBESFOEZEE

it R 5T 2 ARS8 5 AR A () A5 S Y A A BT
5, B DL 25 o 7w SR T d RS o S n Ry
SUR TP LI

Ty =T, g

d=d, (03)

=8

N

sa, FE I

2 HEHETE

2.1 RisHIERE

B E TR R =B B B, AT RRAE T BB
60 {3 i 3 kI8 K BN CT REAG 06k, 3t 4B s &
AR SR E JEREEER AR 1 R AR S R A
Lo R AT R B, 22 A SR B MEVEIR . e 1)
YERVFIEXT S
2.2 CT AL

iz i Mimics15.0 A EEBUR A IR IG CT KU SR, 45

GEE SR 5T AR Sl R AT
THE S CT GBI LI 2 ke 22 18 S N e A% FL
Feni iAo, Bz =000k 58 FROC /I (R ik A 74
e, I, 75 EEAE AT 35 0] TREHF Geomagic Studio 12 B4A4%
“h STL (3 IkJed F2 TS AU SO A T B ) A4S 380 e 5 (14 52
AR
23 WHEEBEN=HEE

FTAE Bl Dk e A o A8 i v 45 2 korsg BE 5 3 ik i 45
R JE PR S R — 30 AFL T sl Iy 2 ot A8 RE 1 A7 8 by
T AR K 37 3 5 B 3 A e TSR B [ A
ST LA B kg () RE T JEE /N T 3 S IR B, B /D AR )
s ) e PR 5 20 Bl W RE B 43 Sk A SC (AR 43 BT BT
TRAEE R (R R, AR ORI 2] B o i) RE R — it
4 0.08~0.20 mm , AS SCHUAHE 0.10 mm ., K53KF5( NURBS ]
B SA UGS NX 8.5 H 45 Ml ke 22 1 i 454~ 1 9
LIy LR ES 0.10 mm, 298 2l ik L 945418 R I AS B 0
mm (ST A 1A BERST AR 2R 2l DK (Y BE SR A 0.20 mm) ,
VRIS O 5 B2 AN [i) %) 28908 B WS 43 R Bl Ik e 318 4 30 5 98
SR EA TP 34 T A T B Ao A8 Al i 2 9
SR A2 T R R T AR R S e A e R A s Dk o A
REJEL AN — Y I RERERL (1] 1),

f\

et

1 BER—§ ML ARE
Fig.1 Model of aneurysms with arterial walls of different

thicknesses
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Fig.2 variation curve of time vs blood flow velocity

in a cardiac cycle
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Fig.3 Motion pattern of aneurysms
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Fig.5 Aberration nephogram of aneurysm wall
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