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Research and development of "ultra” high-strength Copper alloys for electronic
devices utilizing heterogeneous-nano structure
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Heterogeneous nano (HN) structure consisting of nanometer-ordered
deformation twin domains, low-angle lamellae, and shear bands was introduced into precipitation- and
solution-strengthening Cu alloys by simple and heavy cold rolling to achieve an ultra-fine-grained
structure and ultra-high strength without deteriorating electrical conductivity, which is the most
important property of Cu alloys for electronic devices. For precipitation-strengthening alloys, a

strength approximately 1.5 times higher than that of commercial alloys was achieved without
compromising the conductivity by optimizing the thermomechanical treatment process. In the case of
solution-strengthening alloys, the addition of trace alloying elements and improvements in the
rolling process have resulted in strengths nearly twice that of conventional alloys. Based on the
obtained results, a design guideline for ultra-high-strength Cu alloys utilizing the HN structure

was proposed.
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