Infrared based-surface calorimetry unravel many mysteries in the deformation of
natural rubber
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Abstract.

Elastomers are materials with remarkable elastic properties that are unique among flexible materials.
Moreover, the coupling between temperature and deformation is controlled by several deformation
mechanisms. This coupling was partially demonstrated under strain by Gough [1] in the early 19th century,
and its characterization was completed by Joule [2]. Other thermomechanical couplings also operate in natural
rubber, particularly those governing strain-induced crystallization, which is a highly exothermic phenomenon.
This phenomenon is generally studied by X-ray diffraction [3].

In both Gough's experiment on the origin of the thermoelasticity of natural rubber and the measurement of
crystallinity by X-ray diffraction, strong assumptions are made about the deformation, typically the fact that the
deformation mechanisms occur homogeneously under uniaxial tension.

In this presentation, infrared thermography and surface calorimetry are used to reveal new information about
these tests [4,5,6,7]. The results obtained help to explain a number of difficulties encountered in understanding
both Gough's results and X-ray diffraction measurements.

This information is essential for materials mechanics to improve characterization techniques [8] and
thermomechanical models [9,10].
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