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Abstract: Cu-15Cr and Cu-15Cr-0.05Ce in-situ composites were prepared by the cast, thermo-mechanical treatment
process. The microstructure, mechanical properties, conductivity and friction and wear performance of the in-situ
composites were investigated by optical microscope, scanning electronic microscope, tensile-testing machine and
pin-on-bar reciprocating device. The results indicate that the trace addition of Ce can refine the primary dendrites of

Cu-15Cr alloy and deformed Cr fiber, which leads to a significant increase in strength and slight improvement in

conductivity. At the same time, the Cu-15Cr-0.05Ce in-situ composite shows better friction and wear performance.
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Fig. 1 Microstructures of as-cast Cu-15Cr(a) and Cu-15Cr-

0.05Ce(b) alloys
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Fig. 2 Microstructures of deformed samples at #=4: (a)
Longitudinal section of Cu-15Cr alloy; (b) Longitudinal section
of Cu-15Cr-0.05Ce alloy
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Fig. 3 Relationship between tensile strength of deformed
Cu-15Cr and Cu-15Cr-0.05Ce alloys and cold deformation

strain
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Fig. 4 Relationship between conductivity of Cu-15Cr and
Cu-15Cr-0.05Ce alloys and cold deformation strain
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Table 1 Friction and wear performance of Cu-15Cr and
Cu-15Cr-0.05Ce alloys in at load of 200 N under 3 h friction

Friction Wear volume Surface hardness,
Alloy

factor loss/mm’> HRC
Cu-15Cr 0.34 4.38 22
Cu-15Cr-0.05Ce  0.33 3.19 28
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Fig. 5 SEM images of Cu-15Cr and Cu-15Cr-0.05Ce alloys at #=4 under friction: (a) Lower magnification of worn surface of

Cu-15Cr alloy; (b) Higher magnification of worn surface of Cu-15Cr alloy; (¢) Lower magnification of worn surface of

Cu-15Cr-0.05Ce alloy; (d) Higher magnification of worn surface of Cu-15Cr-0.05Ce alloy
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