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 Mechanical behavior of live cells and tissues is non-linear and their deformations are large. Using a 
suitable mechanical model that could predicts this behavior, is an important step in the prevention and 
treatment of various diseases and the production of artificial tissues. In this paper, using the non-linear 
elasticity theory and non-linear Mooney-Rivlin model, mechanical analysis of human arteries has been 
studied under internal pressure and axial tension. By using the experimental study of biaxial test, the 
elastic constants of the arteries are calculated. For modeling, the arteries are considered as long 
homogeneous and isotropic cylinders. Radial and circumferential stress distribution on the minimum 
and maximum blood pressure is calculated. Variation of artery radius due to internal pressure is 
calculated and compared with the reported experimental data, and a good agreement is seen. The stress 
distribution curves versus radius are plotted which show that the inner layers of the arteries have much 
greater role in stress distribution than the outer layers. The elastic constants which are calculated for 
different ages show that the arteries of older people become stiffer and their flexibility decrease. 
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Fig-1 Cross section of an artery and vein, the inner, middle and outer 
layers [1]. 
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Table 1 Mooney-Rivlin constants of the arteries in different ages 

)  (Pa) (Pa) 

25 10396 3147-  
49 11128 3421-  
60 19400 5082-  
87 22725 6175-  

2 -
  

Table 2 comparison of stresses of the present study and numerical 
solution 

r(mm) T (MPa) -Trr(kPa) 
-   -   

5.42 2.115036112 2.08143 20.2175858 19.81942 
5.52 0.5725921252 0.56349 6.57913660 6.34972 
5.62 0.3386584004 0.33327 4.35550248 4.24758 
5.72 0.2440996077 0.24022 3.10979599 3.03825 
5.82 0.1929631461 0.18989 2.23109890 2.17713 
5.92 0.1609344072 0.15837 1.54762346 1.50406 
6.02 0.1389966716 0.13678 0.98618407 0.94952 
6.12 0.1230351849 0.12108 0.50866848 0.47694 

  
  

Fig 2 The radial stress distribution for systolic and diastolic blood 
pressure 
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Fig 3 The circumferential stress distribution for systolic and 
diastolic blood pressure 
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Fig 4 Dimensionless inner radius changes according to internal pressure 

4   

  
Fig 5 Dimensionless outer radius changes versus internal pressure 

 5   

  
Fig 6 The thickness changes versus internal pressure 
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Fig 7 Circumferential stress distribution versus radius for different ages 

7  

Fig  8 Comparison of changes in the inner radius, according to internal 
pressure for current study and the experimental results of Moltzan et al 
[12] 
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