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For very different materials, the morphology of fracture surfaces reveals anisotropic scale invariance properties which can be described with two sets of parameters: roughness exponents and characteristic length scales, measured either along the direction of crack propagation, or perpendicularly to it. If characteristic length scales depend on the material, its microstructure, and the external loading, roughness exponents, on the contrary, are “universal”. However, several classes of universality reflect various fracture modes.


Sintered glasses, which break in a perfectly elastic manner, exhibit a certain set of roughness exponents. Their fracture surfaces were recently shown to be captured within the framework of a stochastic equation describing crack front deviations and pinning by microstructural disorder.


But the roughness exponents observed for example for metallic alloys and for glasses, albeit at length scales three orders of magnitude smaller in the latter case, are significantly different. This difference is suggested to originate in the presence of a damage zone ahead of the main crack front, where roughness measurements are actually performed. Atomic Force Microscopy experiments on silicate glasses show indeed damage formation ahead of a stress corrosion crack tip over several hundreds of nanometers, while fracture surface roughness measurements are limited to one hundred nanometers. The critical exponents observed in this case, as well as in the case of metallic materials, are conjectured to reflect damage screening occurring at length scales smaller than the process zone size.

Very recent results on the structure of damage cavities in metallic glasses are also discussed.
