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The concept of a detailed, defect-specific study for a comprehensive
understanding of free volume-type defects in nanocrystalline metals
which are produced during the extreme conditions of severe plastic
deformation will be presented comprising a multi-method approach
of positron annihilation spectroscopy (positron lifetime spectroscopy,
coincident Doppler broadening technique) and time-dependent
dilatometry in combination with structural and thermal
characterization. These studies shall yield information on the type
and concentration of predominant defects (lattice vacancies and their
agglomerates, dislocations, interfacial free volumes), on their
variation with processing parameters, and on their thermal behavior.
The kinetics of vacancy-type defects is studied by in-situ
time-dependent dilatometry and by fast positron annihilation
measurements using a high-intense positron beam. From these free
volume studies an essential contribution for the understanding of the
structural refining process as well as of the enhanced mechanical
properties of SPD-processed nanocrystalline metals can be expected.
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