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Abstract: Ulira-conductive copper, which has higher electrical conductivity than international annealed copper standard
(TACS) , has wide application prospect in the fields of machinery, electronics and electricity. This paper summarized the
research progress of ultra-conductive copper including pure copper, copper alloys, and copper matrix composites. Among
these, adding carbon nano-materials such as carbon nanotube and graphene to fabricate copper matrix composite is most
promising for promoting the electrical conductivity of copper. Whereafter, this paper pointed out three key points relating to
the fabrication of ultra-conductive copper matrix composite, including good interface bonding, microstructure architecture,
blance between structural integrity and uniform dispersion ability. Based on the key points, this paper introduced methods of
fabricating ultra-conductive copper matrix composite, and analyzed their advantages and weakness, such as casting, electro-
lytic co-deposition, chemical vapor deposition, powder metallurgy, and so on. Finally, this paper pointed out the future
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trends of ultra-conductive copper research.
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Table 1 Electrical conductivity of copper alloys with different com-

positions
Electrical
Composition conductivity ~ Reference
(%IACS)
As cast Cu-0.5wt% Sn 111.39 [13]
Annealed Cu-0.5wt% Sn 136.95 [13]
Cu-0.05wt% RE 99.8 [15]
Cu-0.10wt% RE 101.4 [15]
Cu-0.15wt% RE 108.4 [15]
Cu-0.20wt% RE 105.4 [15]
Cu-0.030Ag-0.01%1i-0.45%Te-0.06% RE 101.23 [18]
Cu-0.035Ag-0.015%Li-0.52%Te-0.08% RE 105.14 [18]
Cu-0.045A¢-0.02%1Li-0.7%Te-0.05%RE 99.65 [18]
Cu-0.050Ag-0.03%Li-0.9%Te-0.03%RE 99.12 [18]
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Fig. 1 Cu-C phase diagram!*’’
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Fig. 2 High resolution lattice image from Cu-2% C with its electron diffraction pattern'™!(a); Model of the structure of Ag covetics

(blue dots are Ag atoms, black dots are C atoms) B4 (p)
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Fig. 3 High resolution TEM image of Graphene/Cu interface fabri-

cated by in-situ catalytic growth !
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Fig. 6 Schematic of modified die casting approach!*"’
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