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Slow dynamics is a phenomenon associated with elastic hysteresis. When a material is 

subjected to an external strain excitation, a gradual softening occurs (conditioning phase), 

once the excitation ends, the material slowly relaxes back to its original state (relaxation 

phase). This behavior was generally associated with consolidated granular materials such as 

rocks or concrete, but it was also found in damaged metals, where it manifests in a much more 

limited extent. The physical origins of slow dynamics are generally attributed to 

intergrain/interfacial mechanics and friction. As such, it is reasonable to expect, that the 

relaxation process incorporates some information about the material structure. It was shown, 

that the relaxation process can be interpreted as a superposition of exponential decays with 

varying time scales. This multi-relaxation model can be used as a stepping stone to a perhaps 

more physical model of continuous distribution of decay times. By analyzing relaxation 

curves of various materials, a link between the distribution peak location and grain size was 

found. Moreover, when a material damage is on a larger size scale than the microstructure, as 

is a case for e.g., cracks, bimodal relaxation times distributions were observed. The research 

of slow dynamics is challenging in various aspects ranging from the experimental 

management requiring fast and extremely precise velocity measurements, to data post-

processing, where a careful parameter optimization is necessary. 
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and provide it to the Ministry of Education, Youth and Sports (MEYS). MEYS is the funding 

provider for project CZ.02.2.69/0.0/0.0/18_053/0017555, "Support of international mobility 

of researchers of the Institute of Thermomechanics of the CAS" and the processor of the 

provided data. 


