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A Study on the Equi-biaxial Tension Test of Rubber Material
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Abstract

The material properties of rubber was determined by the experiments of uniaxial tension, uniaxial
compression, planer tension, equi-biaxial tension and volumetric compression. In compression test, it is
difficult to obtain the pure state of compression stress and strain due to friction force between the
specimen and compression platen. In this study, the stress and strain data from the equi-biaxial tension
test were converted to compression stress and strain and compared to a perfect state of simple
compression data when friction was zero. The compression test device with the tapered platen was
proposed to overcome the effect of friction. It was turned out that the relationship of the stress and
strain using the tapered platen was in close agreement with the pure compressive state.
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(b) Circular type

(a) Square type

1 The principle of equi-biaxial
extension method

Fig.
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Fig. 2 The shape of equi-biaxial tension
tester

Fig. 3 The photograph of specimen
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Fig. 4 The dimensions of rubber
specimen
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(a) Biaxial tension force (b) Comrpession force

Fig. 5 The free body diagram of uniaxial
compression and equi-biaxial
tension behavior
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: nominal stress in compression state

: nominal stress in equal biaxial tensile state
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(a) FE model (b) compressed

Fig. 6 FE model and stress contour of
uniaxial compression analysis
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Fig. 7 The comparison of uniaxial compression
test and transformed equi-biaxial
tension results
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(a) flat grip

(b) tapered grip

Fig. 11 Force distribution with flat
and tapered compression grip
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Fig. 12 The the comparison of compressive
result for grip shapes and transformed
equi—biaxial tension test result
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