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Abstract: This study establishes a method to measure the displacement and 
strain of rubber with large and fast deformations using digital image correlation. 
In order to elucidate the mechanism of growth of a crack and to investigate the 
complex behavior of a crack tip, which is important for that purpose, 
displacement and strain near the crack where large strains are locally generated 
by stress concentration are measured. A displacement restraint rubber sheet of a 
strip fixed at upper and lower ends with an initial crack is used as a test piece. A 
constant rate displacement load is applied to it, its state is photographed using a 
digital camera. Displacement is obtained using the digital image correlation from 
the images obtained from a series of tests. By processing multiple images in 
succession, the displacement corresponding to large and high-speed deformation 
are acquired. Furthermore, the measurement range of the image is divided into 
upper and lower parts at the cracks, and the measurement can be performed 
separately, making it possible to handle errors caused by crack discontinuities. 
The logarithmic strain is obtained from the obtained displacement results. By 
applying the proposed method, it is possible to measure displacement and strain 
even for rubber test pieces with large deformation. 

Keywords: Rubber Materials; Crack; Tensile Test; DIC 

References 
1. Southern, E., Thomas, A. G. (1978). Studies of Rubber Abrasion. Plastics and Rubber Materials and 

Application. 52. 1008-1018.  
2. Stephanie, B., Bertrand, H., Erwan, V. (2010). In Situ SEM Study of Fatigue Crack Growth Mechanism in 

Carbon black - Filled Natural Rubber. Journal of Applied Polymer Science. 117. 1260-1269. 
3. Sakumichi, N., Okumura, K. (2017). Exactly solvable model for a velocity jump observed in crack 

propagation in viscoelastic solids. Scientific Reports. 7. 8065. 1-11. 
4. Satoru, Y. (2014).  Basic principle of Digital Image Correlation and measurement procedure of in-plane 

displacement / strain. Advanced Composite Materials. 40. 135-145.  
5. Katsuhiko, T. (2014). Fracture Mechanics of Rubber. Journal of the Society of Rubber Science and 

technology, Japan. 87. 5. 168-174. 
 
 

 

This work is licensed under a Creative Commons Attribution 4.0 International License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original 
work is properly cited. 

 


