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Abstract The effect of Cu content on microstructure and mechanical properties of nano-sized Cu dispersed
ALO;, (Al,0,/Cu) nanocomposites was investigated. The nanocomposites with Cu content of 2.5 to 10 vol% were
prepared by reduction and hot-pressing of AlLO,/CuO powder mixtures. The nanocomposites with Cu content of
2.5 and 5 vol% exhibited the maximum fracture strength of 820 MPa and enhanced toughness compared with
monolithic Al,O,. The strengthening was mainly attributed to the refinement of Al,O; matrix grains. The tough-
ening mechanism was discussed by the observed microstructural feature based on crack bridging.
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Fig. 1. TEM image of the Al,O0,/5 vol% Cu powder mix-
ture after hydrogen reduction at 350°C for 30 min.
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Fig. 2. XRD patterns of hot-pressed Al,O; composites with
Cu contents of (a) 2.5 vol% and (b) 10 vol%.
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Table 1. Relative density and matrix grain size of hot-
pressed specimens

Cu content Relative density AlLO; grain size
(vol%) (%) (um)

0 99.2 0.89+0.55

25 99.5 0.68+0.33

5 99.3 0.67£0.33

7.5 99.1 0.601£0.32

10 98.8 0.52+0.32
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Fig. 3. Thermally etched surfaces of the hot-pressed specimens observed in SEM. (a) monolithic Al,O,, (b) 2.5 vol% Cu, (¢)

5 vol% Cu and (d) 10 vol% Cu/AlLO, composite.
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Fig. 4. TEM micrograph for AL, O,/5 vol% Cu nanocom-
posite, hot-pressed at 1450°C for 1 h.
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Table 2. Dependence of the elastic modulus and Vickers
hardness on Cu contents

Cu content Elastic modulus Vickers hardness
(vol%) (GPa) (GPa)
2.5 386 17.9
5 373 16.8
7.5 368 15.8
10 350 14.7
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Fig. 5. Effect of the volume fraction of Cu dispersion on the
fracture strength and toughness for AL, O,/Cu composites.
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Fig. 6. Typical microstructure of ALO,/5 vol% Cu nano-
composite. The cracks were introduced by indentation.
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