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Hydrogen Reduction Behavior of Al;O3/CuO
Powder Mixtures Prepared from Different Raw Powders
and Their Microstructural Characteristics
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Abstract The reduction behavior of Al;O5/CuQO powder mixtures, prepared from Al,O3/CuO or Al,O3/Cu-
nitrate, was investigated by using thermogravimetry and hygrometry. The powder characteristics were
examined by BET, XRD and TEM. Also, the influence of powder characteristics on the microstructure and
properties of hot-pressed composites was analyzed. The formation mechanism of nano-sized Cu dispersions was
explained based on the powder characteristics and reduction kinetics of oxide powders. In addition, the
dependence of the microstructure and mechanical properties of hot-pressed composites on powder
characteristics is discussed in terms of the initial size and distribution of Cu particles. The practical implication
of these results is that an optimum processing condition for the design of homogeneous microstructure and

required properties can be established.

Key words Al;05/CuO powder mixtures, hydrogen reduction, microstructure, nanocomposites.
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Fig. 1. SEM microstructure of powder mixtures; (a) ball-milled Al,O3/CuQ, (b) ball-milled and calcined AL Os/Cu-nitrate and (c)

ball-milled Al,Os/Cu-nitrate after calcination.
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Fig. 2. XRD profiles of the powder mixtures at different stages
of processing; (a) after calcination in air at 350°C for 2 h and
(b) after hydrogen-reduction at 500°C.
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Fig. 3. Humidity change and weight loss during heat-up in
hydrogen atmosphere of (a) Al,O;/CuO and (b) Al,0;/Cu-
nitrate powder mixture.
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Fig. 4. Humidity change of Al,O3/CuO and Al,Os/Cu-nitrate
powder mixture as a function of temperature.
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Table 1. Oxygen and nitrogen contents of ball-milled ALOs/
CuO and calcined AL,Oy/Cu-nitrate powder mixtures.

Powder mixtures 0, (wWt%) N, (wt%)
AlL,O,/CuO 3.26 0.017
Al,Os/Cu-nitrate 3.23 0.135
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Fig. 5. TEM image of the (a) ALO3/CuO and (b) AL,O5/Cu-
nitrate powder mixture, hydrogen-reduced at 500°C.
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Fig. 6. Fracture surfaces of hot-pressed AlLOy/Cu composites
using (a) ALOyCuO and (b) ALOs/Cu-nitrate powder mixture.

Table 2. Mechanical properties of monolithic Al,O; and
composites, hot-pressed at 1450°C for 1 h

Fracture Toughness  Fracture Strength

Specimens (MPay m) (MPa)
ALO; monolith 3.6+0.3 536+ 35
ALOACuO 49+0.7 819+ 53
ALO;/Cu-nitrate 4.8+0.2 95359
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