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Fig. 1 Kinematics of the venous wall relative to the stress-free reference
configuration (R,®,Z) , the load-free configuration (p,d,¢)

and the current deformed configuration (r,8,z) , respectively
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Fig.3 Stress distribution curves for

the venous wall
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Fig.4 Variety of stresses for the venous

internal wall (A, = 1.6)
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Fig.5 Deformation curves under the negative

pressure for the venous wall

E

2.0E-6
1.5E-6
1.0E-61
5.0E-71

0-

=5.0E-7

—-1.0E-6-

05 06 07
X
B 6 ke ih L

Fig.6 Energy curve for the venous wall
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Mechanical Performance and Negative Pressure
Instability for Venous Walls

REN Jiu-sheng
(Shanghai Key Laboratory of Mechanics in Energy and Environment Engineering,
Department of Mechanics, Shanghai University, Shanghai 200444 | P. R. China)

Abstract. Mechanical properties, such as the deformation and stress distributions for venous
walls under the combined loadings of transmural pressure and axial stretch were examined
within the framework of nonlinear elasticity with one kind of hyper-elastic strain energy func-
tion. The negative pressure instability problem of the venous wall was explained through energy
comparison. The deformation equation of the venous wall under the combined loads was ob-
tained with a thin-walled circular cylindrical tube at first. The deformation curves and the stress
distributions for the venous wall were given under the normal transmural pressure, and the reg-
ulations were discussed. Then, the deformation curves of the venous wall under negative trans-
mural pressure, or when the internal pressure was less than the external pressure, were given.

Finally, the negative pressure instability problem was discussed through energy comparison.

Key words: venous wall; hyper-elastic strain energy function;deformation and stress distribu-

tion ;negative pressure instability
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