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Fig. 4 Stress-time curves of the front and rear surfaces of rubber materials
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Fig.5 Stress-strain curves of carbon black rubber under different strain rates
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Fig. 8 Dynamic deformation processes of specimens for SHPB numerical simulation
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Dynamic Compression Properties and Constitutive Model
with Strain Rate Effect of Rubber Material

PANG Bao-Jun, YANG Zhen-Qi, WANG Li-Wen,CHI Run-Qiang
(School o f Astronautics s Harbin Institute of Technology , Harbin 150080 ,China)

Abstract: This paper presents experimental study on the quasi-static and dynamic impact response for
three kinds of rubbers:carbon black rubber,silicone rubber and foam rubber by using Instron machine
and SHPB device. Experimental strain rate covers a wide range from 0. 002 s~ ! to 15000 s '. The strain
rate effects on mechanical properties of rubber materials are discussed. The results show that the qua-
si-static and dynamic engineering strain-stress curves exhibite different strain hardening forms. Under
dynamic loading, the significant rate sensitivities are observed i. e. with strain rate increasing the hard-
ening effect is enhanced. With quasi-static and high strain rate (12000-15000 s~ ') loading,the mechan-
ical properties of foam rubbers show typical three stages:elastic deformation, plastic deformation and
collapse portion. A constitutive model with strain rate effect is presented based on Rivilin strain energy
function,which shows good agreement with experimental data.

Key words: rubber;split Hopkinson pressure bar;strain rate effect; Rivlin model
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