EREWHE $£260%5 H1H 2001527
Joumal of Medical Biomechanics, Vol. 26 No.1, Feb. 2011 43

X EHS:1004-7220(2011)01-0043-08

A SRS 0 R A1 o 3E 4 M A R A 5

IME, Fwm', F o
(L LRIl A BUBR TA 5T THOR 2B, L3 1001245 2. BUBR T AL (% BFILBE , AL5¢ 100037)

WE: B AN THEENKS WZ IR, EEE WA KR, E 5 ARSI S A 125 R iR 4t
SR, FRERIGT B R AEY N FRIE, FiEx FRERTH RSN THMAREEH(F1
FRATR R JET R PKE T 17 A 5 2 MARFM . R 3km AT B BiEsh, (Homdh AR ) /9 3 Fidk
MR FR (BN FEEEEAM N M-R WIS EARH ) FERFHET (10. 67 kPa 71 26. 66 kPa) T 32 3] bk 5 R ) &
NS, IR SRR, R BN T WHHARSG TR, o558 T EXWRARSAETH 3
DR RREFEMBM T ENKS RN = BFE RN AERKH S0, &8 BEREEEMRRTTL
BT ENKS MEHNEEE, 582 FARKGREE T B R B ESkS MR E,

KR M FINIKE T AR B IRITAT AR R AW 1

FE45r%S: R318.01 XEktREmE: A

Nonlinear numerical model analysis of circumferential stress on
human aortic arch
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Abstract; Objective To provide reference for understanding the stress state of the aortic arch, select the appro-
priate constitutive relation, further analyze the biomechanical properties of human aortic arch so as to offer the bi-
omechanical basis for treating aortic arch in clinic. Method Under two different constraints( the first constraint.
the constraint along with the direction of ascending aorta; the second constraint; the ascending aorta could move
freely, but the end was closed with a hemisphere) , three constitutive relationships ( linear constitutive, exponen-
tial function constitutive, M-R constitutive) and two loads(10.67 kPa and 26.66 kPa) , the circumferential stress
on human aortic arch were studied by the finite element method, and the results were also discussed. Results
The models under two constraints were established and the contour plot of circumferential stress and its distribu-
tion along the arc of aortic arch under two constraints, three constitutive relationships and two loads were obtained
respectively. Conclusions The exponential function constitutive model could reflect the mechanical properties of
aortic arch more comprehensively and the mechanical properties of aortic arch could be reflected more factually
under the second constraint.

Key words : Nonlinear; Aortic arch; Stress; Numerical simulation; Finite element analysis; Constitutive relation-
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Fig.1 The schematic diagram of aortic arch model
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Fig.6 The distribution of circumferential stress along the
arc in the first constraint
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Fig.7 The contour plot of the first principal stress in the first constraint (a) The first constitutive relationship, (b) The second constitu-

tive relationship, (c¢) The third constitutive relationship
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