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ABSTRACT

Natural rubber (NR)?* exhibits strain-induced crystallization (SIC) which is an important feature
setting NR apart from other elastomer types. SIC serves as a self-strengthening mechanism,
significantly improving the mechanical strength and fracture toughness of the rubber?.
Specifically, the crystallization that occurs near the crack-tip increases crack-growth resistance
which ultimately determines the lifespan of the elastomers®. Indeed, several studies*’ revealed
the occurrence of SIC near the crack-tip of NR using micro-beam wide-angle X-ray scattering
(L-WAXS). In general, the area near the crack-tip has an inhomogeneous strain distribution as
characterized by digital image correlation (DIC) technique®®. However, the correlation between
the SIC and strain field near the crack-tip has yet to be fully explored and comprehended*3.

In this study, we investigate the correlations between the degree and orientation of SIC, and
the local strain field around the crack-tip in NR using a combination of u-WAXS and u-DIC
techniques. We characterize the boundary of the SIC region and the spatial distributions of the
crystallinity index and the c-axis of the SIC crystals. By relating the 2D strain field, we elucidate
the strain criteria for the occurrence of SIC, and the relationship between the c-axis of SIC
crystals and the principal axis of strain tensor.
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