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Abstract

Electropulsing treatment (EPT) has been developed as an alternative to furnace heat treatment (FHT) to exploit its engineering
advantages in rapidly annealing metallic materials. Conventionally, the separation of thermal and athermal effects of EPT has been
attempted by comparing EPT and FHT specimens processed under identical temperature and duration. However, this method inherently
introduces experimental and measurement errors. This study proposes a novel approach to distinguish the thermal and athermal effects of
EPT-processed metals using T-shaped specimen with two observation points, namely ‘C* and ‘D’. For verification, the thermal gradient of
T-shaped Mg alloys was examined under various EPT conditions. The points C exhibited higher temperatures compared to those at points D
at a given electric current density, because only the former received both thermal and athermal effects. It was confirmed from twelve
specimens that the point C at an electric current density of 65 A-mm > and point D at 70 A-mm > exhibited similar temperatures. This
developed method is expected to reduce measurement errors in distinguishing thermal and athermal effects, thus providing a deeper

understanding of their quantitative contributions in future studies.
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Fig. 3 Temperature variation of the investigated
specimens: (a) temperature profiles; (b)
maximum temperatures as a function of current
density. In Fig. 3(a), the solid and dotted lines
indicate the data obtained at the points C and D,
respectively
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