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Abstract: Copper foam/amorphous carbon composites were successfully fabricated using dopamine pre-infiltration com-
bined with rapid Joule heating. The effects of electrification time on the microstructure, corrosion resistance, and thermal
conductivity of the composite materials were investigated, and the influence mechanisms were analyzed. The effects of elec-
trification time on the microstructure, corrosion resistance, and thermal conductivity of copper foam/amorphous carbon com-
posites were investigated. The disordered structure of amorphous carbon effectively enhanced the corrosion resistance of
copper foam, while high-efficiency thermal conduction channels created on the foam skeleton surface simultaneously im-
proved its thermal conductivity. When the electrification time was set to 15 s, a uniform and continuous amorphous carbon
layer was formed on the copper foam surface, which exhibited optimal corrosion resistance and thermal conductivity. Com-
pared to the original copper foam, the thermal conductivity increased by approximately 350%. The optimized copper foam/
amorphous carbon composites were employed as a brazing interlayer for connecting AIN to Cu, achieving a well-defined het-
erogeneous interface with enhanced thermal conductivity. An innovative interlayer design method was investigated in this
study, achieving dual enhancement of structural reliability and functional integration in brazed joints.
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Fig. 1 Preparation diagram of copper foam/amorphous carbon
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Fig. 2 Macrographs and SEM images of pristine copper foam and samples with different times
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Fig.3 TEM images of copper foam/amorphous carbon composites
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Fig. 4 Phase characterization of copper foam/amorphous carbon composites with different times
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Fig. 9 SEM images of the interfacial microstructure of AIN-Cu joints brazed with different interlayers
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