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Macroscopic elastoplasticity model with intrinsic material length scales
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The present study aims at developing a practical elastoplasticity model with
intrinsic material length scales, Metals with fine crystal grains processed by severe plastic

deformation (SPD) method are chosen as the target materials. Bauschinger tests (tension/compression
tests) were performed to estimate roles of grain boundaries. The test results suggest that grain
boundaries in SPD processed metals does not act as strong barriers to dislocation movement. Results
of dislocation density measurements suggest that SPD processed metals are mainly strengthened by
high density of dislocations rather than grain size or grain boundary effects. Furthermore, it was
found that SPD processed metals possesses significant strain rate (or time) dependency. The
information obtained in the present study gives foundations for constructing a new practical
elastoplasticity theories.
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