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Abstract: The effect of strain rate on the tension behavior of filled silicone rubber 

was investigated over a wide range of strain rates. A non-contact optical measurement 

technique was used to accurately capture the deformation information of the tensile 

specimen under quasi-static loading conditions. Experimental methodology to 

investigate the tension response of rubber-like materials at high strain rates is 

presented. Dynamic tensile tests were performed using a split Hopkinson tension bar 

(SHTB) system. Specific specimen geometry and grip connection were designed to 

meet the requirements of one-dimensional experimental principle in the Hopkinson 

bar tests. The dynamic tensile stress-strain response of silicone rubber at high strain 

rates up to 1400 s-1was obtained. Experiments reveal that the adopted experimental 

technique is reasonable for testing the tension response of soft materials at high strain 

rates, and the tensile behavior of silicone rubber is greatly dependent on the strain rate. 

The values of stiffness and nominal stress at a given elongation all increase with 

increased strain rate. According to the incompressible assumption, a 

phenomenological-based visco-hyperelastic constitutive model is proposed to 

describe the tensile behavior of silicone rubber over a wide range of strain rates. 
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