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The present study addresses the mechanical behavior of ultra-fine grained
metals processed by severe plastic deformation (SPD) and its mathematical modeling. Industrial pure
aluminum and copper were used as target materials. The main results are: (1) No augmentation of
athermal (permanent) strength by grain refinement attributed to SPD was observed; (2) Grain
boundaries produced by SPD might not act as strong barriers to dislocation motion; (3) The
phenomenon "hardening by annealing” was observed only for aluminum but not for copper, and thus the
strengthening behavior associated with thermal treatment is significantly different depending on the

material; (d) A simple material model (elasto-viscoplastic type) that represents the observed
material behavior was formulated.
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