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Effect of SiC particle surface modification on properties of
Cu-matrix composites
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Abstract: Copper-matrix composites reinforced with SiC particles were fabricated by powder metallurgy plus electroless
deposition. The effects of modification with different metals (Cu, Ni) on SiC particle surface on the interfacial bonding
and properties of composites were investigated. The results indicate that the interface of composites is compact, the
interfacial bonding strength is improved, and the loads can be transferred effectively between matrix and SiC by the
surface modification with Cu and Ni. Therefore, the densification, macrohardness and mechanical properties of
composites are improved. The atoms in matrix and Ni coating can diffuse to each other to form a continual film of solid
solution, which is in favor of improving mechanical properties of composites. The electrical conductivity and thermal
conductivity of composites, however, are not obviously improved because of introducing nickel phosphide during the
process of electroless nickel plating.
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Fig.1 Micrographs of original electrolysis copper and SiC
powders: (a) Cu powders; (b) SiC powders
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Fig.2 SEM images of modified SiC particles: (a) Surface
modification with Cu; (b) With higher magnitude in Fig.2(a); (c)
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Fig.3 XRD patterns of SiC with surface modification
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Fig.4 TEM micrographs of interface of Cu/SiC composites:
(a) Cu/ SiCycuy; (b) Cu/SiCpiy; () Cu/SiC,
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Fig.5 Relationships of relative densification, hardness, electrical conductivity and thermal conductivity with SiC content:

(a) Relative density; (b) Hardness; (c) Electrical conductivity; (d) Thermal conductivity
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Fig.6 Tensile properties of Cu/SiC composites: (a) Yield
strength; (b) Ultimate tensile strength; (c) Elongation

percentage
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Fig.7 Fractographs of Cu/SiC composites: (a) Cu/SiC,; (b)
Cu/SiCp(Cu); (C)Cu/SiCp(Ni)
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