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Natural rubber (NR) exhibits remarkable mechanical performance, largely due to its ability 

to develop strain-induced crystallization (SIC) during deformation. While the mechanisms of 

SIC under uniaxial tension have been investigated in detail, for example by in situ 

synchrotron X-ray diffraction (Toki et al., 2004), the influence of multiaxial deformation 

remains less well understood. In particular, biaxial stretching has been shown to frustrate 

strain-induced crystallization compared with uniaxial loading (Chen et al., 2019). The 

present contribution therefore focuses on the biaxial characterization of NR under different 

and freely adjustable biaxiality ratios in order to clarify the influence of the strain state on the 

mechanical response and on the onset and evolution of SIC. 
 

 

To this end, biaxial mechanical testing is combined with in-situ synchrotron studies, infrared 

(IR) measurements, and digital image correlation (DIC). This coupled experimental 

approach enables the simultaneous observation of temperature evolution, local strain fields, 

and crystallization phenomena during deformation. In this way, the interplay between 

arbitrary biaxial loading, strain heterogeneity, self-heating, and microstructural changes can 

be analyzed in a comprehensive manner. The results contribute to a deeper understanding 

of SIC in NR under complex loading paths and provide an experimental basis for the 

development and validation of advanced constitutive models for elastomers. 
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