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Effect of Hardness on Rubber Mechanical Properties and
Suspension Bushing Stiffness
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Abstract : Mechanical properties of rubber materials usually have strong nonlinearity. Based on Mooney-Rivlin and the
other five constitutive models, three rubber samples with a Shore hardness of 52 HS, 56 HS, and 61 HS were tested in the
tensile bench and the results are compared with those of simulation. After the comparison, a more optimal constitutive model
was determined. On this basis, three kinds of suspension rubber bushes were further used for static stiffness test and simula-
tion. The simulated force-displacement curve and the measured force-displacement curve were compared. It was found that
the simulation curve of Yeoh constitutive model is closer to the test. Among them, when the hardness varies from 52 HS to
56 HS, the elongation of the sample is only reduced by 0.67 %, and the change rate of the bush diameter and axial stiffness
are respectively 9.1 % and 9.5 %; While from 56 HS to 61 HS, the elongation of the sample decreases by 18.37 %, and the
change rate of the bush diameter and axial stiffness are respectively 43.3 % and 30.3 %. The research results show that there
are strong nonlinearities between the rubber sample elongation and the static stiffness of the bush, and between the rubber
sample elongation and the hardness. When the hardness is greater than 56 HS, the mechanical properties of the rubber sam-
ple and the static stiffness of the rubber bush are found to have large changes. This finding has an important reference value
for the research of rubber bushing influence on the entire vehicle performance and matching optimization.

Keywords : vibration and wave; suspension rubber bushing; Shore hardness; constitutive model; mechanical/stiffness
characteristic analysis; stiffness change rate
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