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In novel, high-performance metallic engineering materials, such as ultrafine-grained (UFG) 

metals or amorphous metals, basic physical properties and diffusional processes are, to a large 

extent, determined by volume-type atomic defects and their kinetics. These defects comprise 

vacancies, dislocations, and unrelaxed and relaxed grain-boundaries in the case of ultrafine-

grained metals, obtained, e.g., by severe plastic deformation (SPD), and volume-type defects in 

the case of bulk metallic glasses. The absolute concentration of these defects can be determined, 

and their kinetics can specifically be analysed using macroscopic dilatometric techniques [1]. 

High-precision difference-dilatometry was used for the study of UFG fcc and bcc metals after 

SPD processing, e.g., to determine the absolute concentrations of free-volume type defects [2], to 

characterize grain growth processes [3, 4], and to determine the grain boundary excess 

volume [5]. For bulk metallic glasses thermally activated reversible formation and disappearance 

of free volume was studied employing time-dependent, high-resolution laser dilatometry in the 

lower temperature regime around the glass transition [6, 7]. The obtained results will be 

discussed with respect to specific diffusion processes in both types of materials. Financial 

support by the Austrian Science Fund (FWF) is appreciated (P21009-N20, P22645-N20). 
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