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This study successfully utilized hi?h—density pulsed current treatment
technology to simultaneously enhance the strength and ductility of pure titanium and titanium
alloys. Generally, the mechanical properties of materials follow the natural law of the
strength-ductility trade-off, meaning that improving one inevitably compromises the other. In this
study, the use of high-density pulsed current treatment enabled the rapid heating and cooling of the
material, forming a heterogeneous structure that includes chemical composition and microstructural
inhomogeneities, thereby overcoming the strength-ductility dilemma. In the future, the method
proposed in this study can be applied to other materials to enhance their mechanical properties.

This _is expected to contribute to sustainable material design and manufacturing, as well as the
realization of a carbon-neutral society.
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