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Fig.1. Morphologies of (a) copper and (b) ND powders.
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Fig.2. Optical micrographs of ND/Cu composites: (a) pure copper,
(b) 0.5 wt.% ND, (c) 1 wt. % ND and (d) 3 wt.% ND.
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Fig.3. SEM micrograph of mixed powder (3 wt.% ND) after ball-milling at 1000rpm for 10h.
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Fig.4. TEM micrograph of the 0.5wt.% ND/Cu composite and EDS analysis of the ND particle
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Fig.5. Relative density of Cu composite with various ND content.
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Fig.6. Microhardness of Cu composite with various ND content.
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Fig.7. Effect of weight fraction of ND on the friction coefficient of Cu composite.
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Fig.8. Effect of weight fraction of ND on the volume loss of Cu composite.
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K9 ZAME BRI (a) 4li4H-500N, (b) 4fi4H-1000N, (c) 1% ND-500N, (d) 1% ND-1000N,
(e) 3% ND-500N and (f) 3% ND-1000N.
Fig.9. Wear surface of Cu composite: (a) pure copper at 500N, (b) pure copper at 2000N, (c) 1% ND at 500N, (d)
1% ND at 1000N, (e) 3% ND at 500N and (f) 3% ND at 2000N.
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Tribological behavior of nanodiamond dispersed Cu
composites

Liu Hui, Zhao Naigin, Shi Chunsheng, Qiao Zhijun
School of Materials Science and Engineering, Tianjin University, Tianjin (300072)

Abstract

Nanodiamond (ND) exhibits excellent lubrication and good wear resistance properties. In the present
study, ND dispersed copper composites were fabricated by powder metallurgy method. The
microstructures and tribological properties under oil sliding conditions of the Cu composites with
various ND content were investigated. The oil sliding tests were carried out with GCrl15 steel ring
rotating against block-shaped samples. The results showed that the ND particles were homogeneously
dispersed in the copper matrix. The anti-friction and wear resistance of the Cu composites were
dramatically improved with increasing the weight fractions of ND. Besides, the mechanism of ND on
reducing the friction and wear of the composites was discussed.
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