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Mechanism of velocity jump of crack propagation in various soft matters
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We investigated the physics of velocity jumps, i.e., the propagation
velocity changes abruptly in a narrow range of the applied load, in the fracture of soft matters.
Experiments using various synthetic rubbers and numerical simulations based on continuum mechanics
demonstrated the validity of the hypothesis that the velocity jump in rubbers is caused by dynamic
glass transition at the crack tip. We also generalized this study to the problem of crack
propagation in various viscoelastic sheets and clarified the physics of crack propagation in
chemically cross-linked polymer gels and cell sheets used in regenerative medicine.
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