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Abstract

Natural rubber (NR) is a biopolymer and an important material utilized for many different
kinds of usage supporting our daily life. One of the most significant applications of NR is
tire for vehicles. Among them, the tire for aircrafts should have the highest safety and
reliability to avoid tragic accidents due to burst of the tires. To contribute to the safety and
reliability of the tire through the prevention of crack growth, strain-induced crystallization
(SIC) plays a very important role [1]. Although there are a bunch of research works of the
SIC, they are limited in the case of the uniaxial elongation and very few works are available
for the case of the multiaxial elongation, which is more important to consider the realistic
case of the tire deformation. Therefore, we have studied the SIC behaviors upon the biaxial
elongation of NR by measuring the wide-angle X-ray scattering (WAXS) patterns to detect
the crystalline reflection peaks at the Japanese synchrotron facility (SPring-8).

Figure 1 displays a state diagram of SIC in the plot of strains ex and ey, found for the case
of the two-step elongation whereby the specimen was first elongated in Y direction then it
was fixed at the elongated state. Further, it was elongated in X direction. In the “No SIC”
region for gy > 3, the crystal formed in the first-step elongation in Y direction completely
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