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Fig- 2 (a), (b) Geometry of the bioprosthetic heart valve; Fig. 3 The stress stain curve
(c) The finite elenent mesh of the nomal leaflet
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Fig-4 (a) and (b), (c) and (d), (e) and (f) are oontourmépsof first principal stress and shear stresson top,
mid- and bottom surface of uniform thickness leaflet, regpectively. The valueson the contours are given in kPa
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Fig- 5 Contour mgp of bending moment of nomal
leaflet. The valueson the contours

are given in 10" 3N *mm /mm
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Fig. 6 (a), (b) and {c; are contour mapsof frisi principal stress respective on top,
mid- and bottom surface of nor-uniform thickness leaflet. The valueson the contours are given in kPa
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Fig- 7 Position of the calcified elenents of
non-uniform thickness leaf let
8 (a), (b) (c), (d) kPa

Fig-8 (a), (b) and (c), (d) are contour mapsof first principal shear stresson the m id-surface of nomal and
calcified leaflet. The valueson the contours are given in kPa
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9 The calcified, tearing and perforative areason aporcine aortic leaflet in pathological changes
(a) positions and values of the tearing and perforative areas,
(b) and (c) the top viev and bottom view of the calcified positions
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NUM ERICAL SM ULATION OF THE STRESSESD ISTRIBUTION
ON NORM AL AND CALCIFIED NON-UNIFORM THICKNESS
BIOPROSTHET IC HEART VAL VES

L iJue Kuang Zhenbang
(School o A rchitecture Engineering and M echanics, X i'an Jiaotong U niversity, X i’an 710049, China)

Abstract The stressdistributionson the porcine aortic valves in closed position are smu-
lated w ith nonlinear finite elanent. Eight-node super-parametric shell elenent isused dur-
ing the analysis. The difference of the stress distribution betw een non-uniform thickness
leaflet and uniform thickness leaflet is analyzed. It is found that the leaflet thickness has
influence on the stress distribution. Further the stress distributionsof normal leaflet and
the leafletw ith a fewv calcified areas are analyzed. It isfound that the stress in the calcified
area increase obviously. T he results given by thispaper nearly confom to the situation ob-
served clinically.

Key words bioprosthetic heart valve, porcine aortic valve, stress distribution, calcifica-
tion



