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Elastic deformation analysis of conical blood vessel in the blood flow state
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130041, China; 3. School of Electrical and Electronic Engineering, Changchun University of Technology, Changchun130000, China

Abstract: Considering the conical artery as elastic blood vessel, the deformation of conical blood vessels when the human
blood was in pulsation flow state is studied by using fluid-structure interaction method. Based on the blood flow continuity
equation, blood motion equation, vascular wall motion equation, and given blood pressure waveform function, the
relationship between the deformation and stress of vascular wall is established according to the condition of fluid-structure
interaction. The effects of the parameters of blood vessels on the elastic deformation of blood vessels are revealed. When
the elastic modulus increases to a certain degree, the elastic deformation of the vascular wall will be very small, losing
elasticity and leading to atherosclerosis. With the increasing thickness of the vascular wall, the deformation and stress of the
vascular wall will increase, and the rupture of the vessel will happen at somewhere that the vessel is thinned. The higher
blood pressure is, the more significant the vessel wall deformation and stress become. When the blood pressure increases to
a certain extent, cerebral hemorrhage disease will happen. When the radius of the vessel is larger, the deformation and stress
of the vessel wall will become more significant, with obvious amplitude of variation. On the contrary, the deformation and
stress of the vessel wall will be smaller, but the amplitude is not obvious. The analysis of elastic deformation of conical
vessel provides a theoretical reference for the medical researchers in the study of the pathogenesis of atherosclerosis and
cerebral hemorrhage disease.
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Fig.1 Schematic diagram of vascular model
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Fig.2 Conical vessel model
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Fig.3 Blood pressure waveform
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Fig.4 Periodic blood pressure waveform
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Fig.5 Relationship between radial deformation and elastic modulus

of vascular wall with x=0
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Fig.6 Relationship between radial deformation, circumferential stress, and thickness of vascular wall with x=0
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Fig.7 Relationship between radial deformation, circumferential stress, and radius of vascular wall
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Fig.8 Relationship between radial deformation, circumferential stress, and blood pressure of vascular wall
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Fig.9 Radial deformation and circumferential stress at each points of blood vessel at a certain time
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