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Mechanical properties and
microstructure characterization of
well-dispersed carbon nanotubes

reinforced copper matrix composites

Hui Dend}, Jianhong Yi*?”, Chao Xi&, Yi Yi?
®State Key Laboratory of Powder Metallurgy, Cen8alith University, Changsha 410083, China
®College of Material Science and Engineering, Kurgriimiversity of Science and Technology,
Kunming 650093, China

Abstract: Copper (Cu) matrix composites reinforced with @.5, 1.0, and 2.0 vol%
multi-wall carbon nanotubes (MWCNTSs) were proces$sd ultrasonication and
high-energy attritor milling of pure copper powdeith carbon nanotubes (CNTS),
followed by spark plasma sintering and annealingcrdstructural characterization
shows that the CNTs are well-dispersed in Cu-0B80vGNTs composite, and the
aggregation of CNTs increases with the increasthénvolume fraction of carbon
nanotubes. Raman spectroscopy results indicatéhtéia is an increase in the number
of defects in the nanotube after milling and singgrof the composite. Mechanical
property and strengthening mechanism analysis atelicthat the grain size effect,
hindering effect of dislocations interacting wittetgrain boundary, and load transfer
effect are the main mechanisms affecting the mechhproperties of composites,
and the experimental strength of the compositebeaclose to 81% of the theoretical

strength.
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