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Fig. 1 Stress-stretch curves at different temperatures
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Experimental Study of Natural Rubber Mechanical Property
in Variable Temperature Fields

REN Jiu-sheng, HUANG-Xing
(Department of Mechanics, Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200444, China)

Abstract: Under a uniaxial tensile loading and in variable temperature fields, taking into account large-
scale deformation, mechanical behavior of natural rubber was studied by using a Zwick020 material
test machine. Both stress-strain relation curve and rupture condition of the rubber were attained under
different temperatures and different loading rates. The effects of higher and lower temperature and the
effects of different loading rate on mechanical properties of the material were analyzed. The sensitivity
of natural rubber related to both temperature and loading rate in large-scale deformation was
examined. At the same time, strain energy function for the material was developed from the
experimental results and theoretical analyse was carried out based on thermo-hyperelastic model. It
shows that theoretical results accord with experimental results only in certain temperature ranges due
to the material softening or hardening under high or low temperatures.

Keywords: natural rubber; large-scale uniaxial tensile deformation; thermo-hyperelastic model;

variable temperature fields; loading rates



