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Fabrication of Ultra-Strong Glasses via Spatiotemporal Dissipative Structure of
Singular Stress Field

Shinozaki, Kenji
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Glass cracking is an unsolved material issue that has become a social
problem. We have proposed the dissipation of singular stress field by imparting ductility to glass
as a new approach to improve toughness that is unlike conventional composite or chemical/physical
strengthening approaches. For example, we proposed that the dispersion of metal nanoparticles, even
with a very small amount of metal nanoparticles (0.5 vol%), can improve fracture toughness by
inducing plasticity and reducing the stress concentration at the crack tip by plastic deformation.
Through this research, we succeeded in enhancing the fracture toughness by a factor of three, and
achieved the best fracture toughness in the world with a very small amount of additives in a process

that is suitable for large scale and mass production to a certain extent.
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