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Verification of electroplastic effect and its mechanism under uniform current
density using torsional deformation

MAENO, TOMOYOSHI
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The electrical plasticity effect, where the flow stress of a metal decreases
during plastic deformation with the application of an electric current, has been reported. To
investigate the occurrence of this effect, bar torsion tests with minimal current density changes
during deformation were performed. A water-cooled torsion testing machine with a current application
was constructed, and torsion tests were performed on aluminium, copper, and titanium bar specimens.
Tests without temperature rise were achieved for aluminium and copper, and no change in flow stress
due to the current application was observed. For a titanium alloy, a temperature rise due to Joule
heating occurred. Still, a comparison of the results with and without current, considering the
temperature effect, showed that the decrease in yield stress observed in the titanium alloy was
mainly due to the temperature rise caused by Joule heating.
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